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Coverage 


Energy Research Abstracts (ERA) provides abstracting 
and indexing coverage of all scientific and technical re- 
ports and patent applications originated by the U.S. De- 
partment of Energy, its laboratories, energy centers, 
and contractors, as well as theses and conierence pa- 
pers and proceedings issued by these organizations in 
report form. Audiovisual materials, computer media 
(magnetic tapes, diskettes, etc.), and engineering draw- 
ings are included in this definition. ERA also covers 
other energy information prepared in report form by fed- 
eral and state government organizations, foreign gov- 
ernments, and domestic and foreign universities and 
research organizations, provided that the full text of the 
document has been received by OSTI. Foreign report 
information is obtained through the International Energy 
Agency’s 14-nation Energy Technology Data Ex- 
change, the International Atomic Energy Agency’s Inter- 
national Nuclear Information System, or nation-to-nation 
agreements. The purpose of this publication is to an- 
nounce documents produced or obtained by DOE that 
are not so readily available as journal articles, books, or 
patents. 


Scope 


The scope of ERA encompasses DOE’s research, de- 
velopment, demonstration, and technology programs 


resulting from its broad charter for energy sources, sup- 
plies, safety, environmental impacts, and regulation. 


The citations presented in ERA are available for online 
searching as records within the Energy Science and 
Technology Database (EDB). The current-year records 
are available on the Integrated Technical Information 
System (ITIS). 


Availability 


DOE and DOE contractors who have OSTI deposit ac- 
counts can obtain ERA (regular issues and annual in- 
dexes) from the Office of Scientific and Technical Infor- 
mation, P.O. Box 62, Oak Ridge, TN 37831, Attention: 
Information Services. For further information, call 
(615)576-8401. ERA is also available at authorized 
GPO Depository Libraries. (List is provided on the in- 
side back cover.) 


ERA (regular issues and annual indexes) is available to 
the public on a subscription basis from the Superinten- 
dent of Documents, U.S. Government Printing Office, 
Washington, D.C. 20402. 


Managing Editor, Doris M. Henline 
Technical Editor, Milton O. Whitson 





Information Sources 


The citations presented in Energy Research Abstracts are a subset of the worldwide energy information provided 
to the Office of Scientific and Technical Information (OSTI) through exchange agreements with foreign sources 
and through exchanges or contracts with U.S. organizations. 


The Energy Technology Data Exchange (ETDE) 
was established by the International Energy Agency to 
promote cooperation among members in conducting 
appropriate energy-related research and development 
programs through the development of a formal central 
information sharing system. In accomplishing the ob- 
jectives of the ETDE, members select, abstract, and 
index relevant research information published in their 
countries in accordance with Exchange standards. 
OSTI serves as the central receiving and processing 
center for this information, which it then disseminates 
to national centers in the participating countries. The 
following countries are currently members of the 
ETDE: 
Canada 
Denmark 
Finland 
France 


The Netherlands 

Norway 

Spain 

Sweden 

Federal Republic of Switzerland 
Germany United Kingdom 

Italy United States 

Japan 


The International Nuclear Information System 
(INIS) was established to promote the exchange of 
information on nuclear science and technology. Its op- 
eration is similar to that of the ETDE, with the INIS 
Secretariat being located in Vienna, Austria. Currently, 
79 countries and 15 international organizations are 
members of INIS. OSTI serves as the INIS national 
center for the United States. 


In the exercise of its rights and responsibilities under 
the agreements to which it is a party, the Office of 
Scientific and Technical Information both re- 
ceives information from the above sources and sub- 
mits U.S.-produced information to them. In addition to 
materials generated by the Department of Energy, 
this U.S.-produced information is gathered from other 
government agencies as well as under contract with 
private information processing companies. All input is 
computer processed and entered into a database for 
online retrieval. The database serves as well for the 
production of numerous OSTI publications. 








How To Read A Citation 


The principal data elements included in these citations are: Sample Citations 


. Abstract number within volume. Report -~ oN aa 
. Report number identification for report-type literature. AD 2) 3 


. Title and subtitle (non-English title may appear in 18494” (DOE/ER/40438-T1) [Development of a hydrogen and 
parentheses, if applicable). 


(a) deuterium polarized gas target for application in storage rings]: ' 6) 
. Author(s). First 10 names in the data record are printed, \“/ Progress report. Haeberli, W. Phys. V/collaboration. Wisconsin ‘/ 
then “et al.” is listed. Univ., Madison (USA). Dept. of Physics. [1989]. 12p. Sponsored by«(12) 
. Author affiliation. Only first one is listed, in parentheses @ DOE Energy Research. DOE Contract FG02-88ER40438. Order | 
after author(s) to which it applies. G6) Number DE89007246. Available from NTIS, PC A03/MF A0t - 
. Collaboration, if present. \’ OSTI; GPO Dep. (47) 
. Corporate author(s) identifying corporation responsible This paper briefly discusses the Wisconsin test facility for storage 
for document. cells; results of target tests; the new UHV... 
. Date of publication. If not known, a processing date is 
in brackets. Report Analytic 
. Number of pages or page range. Prices are based on & 49) 
total pages unless special pricing applies 18500 (INIS-SU—69, pp. 30-32) Transition energies in Ne- 
; . 7/2» like ions. Correlation effects. Vainshtejn, L.A. AN SSSR, Moscow 4p) 
. Language of document if non-English. 10) ) 
‘ eee ;  Fizicheskij Inst.“1988. (In Ruséian). In Experimental and theoretical 
. Monograph title if citation is an analytic (part, chapter, > 
or paper) of a larger monograph physics. Collection. Order Number DE89780060. Available from NTIS 1) 
raph. 
S pap f g izati grap (US Sales Only), PC A03/MF A01; INIS 
. ea ae os (18)—> Kratkie Soobshcheniya po Fizike.; no. 6. 
. Contract or grant number. 


. a SILVER !ONS/energy-level transitions; XENON !ONS/energy- 
. Secondary identifying number; may be a conference level transitions; CORRELATIONS; D STATES; E STATES:...<——_(20 
number. 


. Conference title, location, and date, if applicable. 


Pa 








pe 
54 (DOE/ER/60888-1-Vol.1, pp. 115-117) Investigation of air 
. Order number. The “DE” order number may be used pollution in house due to use of various fuels. Luo, Dayu (Chengdu 5 


for ordering from NTIS or OSTI, as appropriate. The 4» Sanitation (China)). Canada Mortgage and Housing Corp., Ottawa, ON 48) 
"TI" prefix is valid only at OSTI. Ng) — 


. Sources of availability from which a copy of the docu- 


a | 


(Canada). 1990 {CONF-900724-Vol.1: IndoorAir'90: Sth international 
conference on indoor air quality and climate, Toronto (Canada), 29 Jul 

ment may be obtained; usually appear as abbreviations. - 3 aug 1990). In Indoor air '90: The fifth international conference on 

(See information on following page.) indoor air quality and climate. Volume 1: Final report. 786p. Order 
. Drop note or explanatory statement. Number DE90017786. Source: NTIS. eee) 
. Abstract. (19) Air pollution in houses caused by combustion of coal is more 
. Subject descriptors. Listed only if no abstract or only a serious than that by combustion of natural gas and methane (primarily 

brief statement is included. by SO, and NO,). The gas concentration after cooking is higher than 
that before cooking, and it is higher in kitchen than in bedroom and 
outdoor. There were mutations in the extract from TSP in 30m air in the 
bedroom, kitchen and outdoor, where coal and natural gas were used. 
The supernatant saliva activity of children whose family uses coal is 
significantly lower than that of pumping streams 











How To Order from the Availability Sources 


TO OBTAIN A REPORT 


Report literature, usually identified by an alphanu- 
meric identifier at the beginning of a citation, is avail- 
able from the sources listed in the citation (see ex- 
ample of element 2 on page iii). Often the sources are 
listed as abbreviations. Corresponding addresses are 
provided at right from which documents with these ab- 
breviations may be ordered. When "“OSTI" is given, 
DOE and DOE contractors may order these docu- 
ments from OSTI. (However, check with your library 
or information organization which may require that or- 
ders go through them to OSTI.) OSTI prices are based 
on total pages unless special pricing applies. The pub- 
lic should order from NTIS or from one of the other 
agencies listed in the citation. NTIS price codes may 
continue to appear in some records. To expedite pro- 
cessing, an order form is provided in the back of this 
publication. NOTE: The order numbers provide quicker 
access for report ordering. Use the order number 
where possible. 


Superintendent of Documents 
Government Printing Office 
Washington, DC 20402 


Available for inspection or interlibrary 
loan at Government Printing Office 
regional depository libraries. 


Available only in microfiche. 

INIS Clearinghouse 

International Atomic Energy Agency 
P.O. Box 100, A-1400 

Vienna, Austria 


U.S. Department of Commerce 
National Technical Information Service 
5285 Port Royal Road 

Springfield, VA 22161 


U.S. Department of Energy 

Office of Scientific and Technical Information 
P.O. Box 62 

Oak Ridge, TN 37831 


Energy Science and Technology Software Center 
P.O. Box 1020 
Oak Ridge, TN 37831-1020 








How To Use the Indexes 


Five indexes are provided for approaching the content of each issue of Energy Research Abstracts. Descriptions 


of entries in these indexes follow. 


Corporate Author Index 

The corporation, organization, or institution respon- 
sible for the issuance of the document is listed in this 
index. The entries are arranged alphabetically and 
provide the title and citation number of the reference. 
For example, the listing for the "Report" sample cita- 
tion would appear as shown at right. 


Personal Author Index 

Each author’s name listed on a document cited in this 
issue is indexed. An index entry provides title and 
citation number; for secondary and other names, a 
cross-reference is given to the primary author name 
where the full index entry is located. 


Subject index 

This index lists the main subject descriptors assigned 
to each record by indexing professionals. A secondary 
or qualifier term is used where necessary to describe 
materials, objects, and processes. Document titles 
may be enhanced with additional informative phrases 
where necessary. An excerpt from this index appears 
at right. 


Contract Number Index 

DOE technical reports are listed by contract number. 
Each entry also provides the primary corporation or 
organization cited for that contract number. A typical 
entry is shown. 


Report Number Index 

Technical report literature is indexed by the alpha- 
numerical identifier of the report. Patent documents 
and conferences are included for convenience. Each 
entry lists the citation number, the source of availabil- 
ity of the document, an indicator of presence at a 
GPO depository library, order number, and distribu- 
tion category. A typical entry is: 


DOE/ER/40438- 
T1 15:18494 NTIS, OST! 


Wisconsin Univ., Madison (USA). Dept. of Physics 
[Development of a hydrogen and deuterium polarized gas 
target for application in storage rings]: Progress report, 
15:18494 (R;US) 
Wisconsin Univ., Madison (USA). Lab. of Genetics 
Organization of the R chromosome region in maize: Final 
progress report, June 1, 1983—May 31, 1986, 15:18255 
(R;US) 


Hadley, D.L., See Lee, A.D., 15:17651 

Haeberli, W., [Development of a hydrogen and deuterium 
polarized gas target for application in storage rings]: Prog- 
ress report, 15:18494 (R;US) 


HYDROGEN ISOTOPES 
See also DEUTERIUM 
HYDROGEN 4 
TRITIUM 
Neutron-Rich Isotopes 
Study on the strong neutron-rich nuclei of lightest elements, 
15:18686 (RA;SU;In Russian) 


FG02-88ER40438 Wisconsin Univ., Madison (USA). 
Dept. of Physics 
15:18494 DOE/ER/40438-T1 
FG02-88ER60664 Rogers and Associates 
Engineering Corp., 
Salt Lake City, UT (USA) 


E 1.99: DE89007246 





Subject Contents 


The subject content of Energy Research Abstracts is arranged as shown below. The two-digit and four-digit category numbers 
printed here illustrate the category number assignment used in the database records.* The following list includes all of the 38 first- 
level and the 313 second-level categories. Because each issue of ERA publishes citations only for those documents announced 
during the past semimonthly period, some subject categories may not be present in every issue. 


Numerical Listing of Categories 


COAL LIGNITE, AND PEAT 

Preparation 

Processing 

Products and By-Products 

Properties and Composition 

Waste Management 

Environmental Aspects 

Reserves, Geology, and 
Exploration 

Mining 

Transport, Handling, and 
Storage 

Combustion 

Economic, Industrial, and 
Business Aspects 

Health and Safety 

Legislation and Regulations 


PETROLEUM 

Reserves, Geology, and 
Exploration 

Drilling and Production 

Processing 

Products and By-Products 

Health and Safety 

Economic, Industrial, and 
Business Aspects 

Waste Management 

Environmental Aspects 

Legislation and Regulations 

Transport, Handling, and 
Storage 

Properties and Composition 

Combustion 


NATURAL GAS 

Reserves, Geology, and 
Exploration 

Drilling, Production, and 
Processing 

Products and By-Products 

Health and Safety 

Economic, Industrial, and 
Business Aspects 


Waste Management 

Environmental Aspects 

Legislation and Regulations 

Transport, Handling, and 
Storage 

Properties and Composition 

Combustion 


OIL SHALES AND TAR 

SANDS 

Reserves, Geology, and 
Exploration 

Drilling, Fracturing, and 
Mining 

Oil Production, Recovery, and 08 
Refining 

Properties and Composition 

Products and By-Products 

Health and Safety 

Economic, Industrial, and 
Business Aspects 

Waste Management 

Environmental Aspects 

Legislation and Regulations 

Transport, Handling, and 
Storage 

Combustion 


NUCLEAR FUELS 09 

Reserves, Exploration, and 
Mining 

Feed Processing 

Uranium Enrichment 

Fuels Production and 
Properties 

Spent Fuels Reprocessing 

Transport, Handling, and 
Storage 

Economic, Industrial, and 
Business Aspects 

Waste Management 

Environmental Aspects 

Health and Safety 


Safeguards, Inspection, and 
Accountability 
Legislation and Regulations 


ISOTOPE AND RADIATION 

SOURCE TECHNOLOGY 

Physical Isotope Separation 

Radiation Sources 

Isotopic Power Supplies 

Economic, Industrial, and 
Business Aspects 

Health and Safety 

Environmental Aspects 

Regulation and Licensing 


HYDROGEN 

Production 

Storage, Transport, and 
Handling 

Economic, Industrial, and 
Business Aspects 

Health and Safety 

Products and By-Products 

Properties and Composition 

Environmental Aspects 

Waste Management 

Legislation and Requlations 

Combustion 


BIOMASS FUELS 

Resources 

Production 

Processing 

Properties and Composition 

Combustion 

Economic, Industrial, and 
Business Aspects 

Transport, Handling, and 
Storage 

Environmental Aspects 

Health and Safety 

Legislation and Regulations 

Waste Management 

Products and By-Products 


“The numerical subject category scheme is used in the storage, retrieval, and manipulation of bibliographic information entered into DOE’s 


data systems. Categories and definitions for the complete set of six-digit numbers are given in ETDE/PUB--1-R2, International Energy: Subject 
Categories and Scope. 


vi 








SYNTHETIC FUELS 

Production 

Properties and Composition 

Combustion 

Transport, Handling, and 
Storage 

Health and Safety 

Economic, Industrial, and 
Business Aspects 

Waste Management 

Environmental Aspects 

Legislation and Regulations 

Products and By-Products 


HYDRO ENERGY 
Resources and Availability 
Site Geology and 
Meteorology 
Plant Design and Operation 
Legislation and Regulations 
Economic, Industrial, and 
Business Aspects 
Environmental Aspects 
Power-Conversion Systems 
Health and Safety 


SOLAR ENERGY 
Resources and Availability 


Economic, Industrial, and 
Business Aspects 

Environmental Aspects 

Solar Energy Conversion 

Photovoltaic Power Systems 

Solar Thermal Power 
Systems 

Ocean Energy Systems 

Solar Thermal Utilization 

Solar Collectors and 
Concentrators 

Heat Storage 

Health and Safety 

Legislation and Regulations 


GEOTHERMAL ENERGY 
Resources and Availability 
Geology and Hydrology of 
Geothermal Systems 
Geothermal Exploration and 
Exploration Technology 
Legislation and Regulations 
Economic, Industrial, and 
Business Aspects 
Environmental Aspects 
Products and By-Products 
Geothermal Power Plants 
Geothermal Engineering 
Direct Energy Utilization 





Geothermal Data and 
Theory 

Health and Safety 

Waste Management 


TIDAL AND WAVE 

POWER 

Resources and Availability 

Legislation and Regulations 

Economic, Industrial, and 
Business Aspects 

Environmental Aspects 

Tidal Power Plants 

Wave Energy Converters 

Health and Safety 


WIND ENERGY 

Resources and Availability 
(Climatology) 

Legislation and Regulations 

Economic, Industrial, and 
Business Aspects 

Environmental Aspects 

Wind Energy Engineering 

Health and Safety 


FOSSIL-FUELED POWER 

PLANTS 

Power Plants and Power 
Generation 

Waste Management 

Health and Safety 

Environmental Aspects 

Economic, Industrial, and 
Business Aspects 

Legislation and Regulations 


NUCLEAR POWER 

REACTORS AND 

ASSOCIATED PLANTS 

Power Reactors, 
Nonbreeding, 
Light-Water Moderated, 
Boiling Water Cooled 

Power Reactors, 
Nonbreeding, 
Light-Water Moderated, 
Nonboiling Water Cooled 

Power Reactors, 
Nonbreeding, Graphite 
Moderated 

Power Reactors, 
Nonbreeding, 
Otherwise Moderated 
or Unmoderated 

Power Reactors, Breeding 

Power Reactors, Mobile, 
Propulsion, Package, and 
Transportable 


Regulation and Licensing 
Economics 
Process Heat Reactors 


NUCLEAR REACTOR 

TECHNOLOGY 

Theory and Calculation 

Components and 
Accessories 

Fuel Elements 

Control Systems 

Environmental Aspects 

Research, Test, Training, 
Production, Irradiation, 
Materials Testing Reactors 

Reactor Safety 


POWER TRANSMISSION 

AND DISTRIBUTION 

Power Systems 

Power System Networks, 
Transmission and 
Distribution 

Power Transmission Lines 
and Cables 

Health and Safety 

Environmental Aspects 

Legislation and Regulations 

Economic, Industrial, and 
Business Aspects 


ENERGY STORAGE 

Magnetic 

Compressed and Liquefied 
Gas 

Capacitor Banks 

Flywheels 

Thermal 

Chemical 

Batteries 

Economic, Industrial, and 
Business Aspects 

Health and Safety 

Environmental Aspects 

Legislation and Regulations 


ENERGY PLANNING AND 

POLICY 

Energy Analysis and 
Modeling 

Economics and Sociology 

Environment, Health, and 
Safety 

Energy Resources 

Research, Development, 
Demonstration, and 
Commercialization 

Nuclear Energy 

Transport and Storage 








Heat Utilization 

Conservation 

Supply, Demand, and 
Forecasting 

Policy, Legislation, and 
Regulation 

Fossil Fuels 

Hydrogen and Synthetic 
Fuels 

Electric Power 

Consumption and Utilization 

Unconventional Sources 
and Power Generation 


DIRECT ENERGY 
CONVERSION 

MHD Generators 

EHD Generators 
Thermoelectric Generators 
Thermionic Converters 
Fuel Cells 

Miscellaneous Converters 


ENERGY CONSERVATION, 

CONSUMPTION, AND 

UTILIZATION 

Buildings 

Transportation 

Industrial and Agricultural 
Processes 

Municipalities and 
Community 
Systems 

Education and Public 
Relations 


ADVANCED PROPULSION 

SYSTEMS 

Internal Combustion 
Engines 

External Combustion 
Engines 

Electric-Powered Systems 

Hybrid Systems 

Flywheel Propulsion 

Vehicle Design Factors 

Emission Control 

Alternative Fuels 


ARMS CONTROL 

Policy, Negotiations, and 
Legislation 

Proliferation 

Verification 


MATERIALS 

Metals and Alloys 

Ceramics, Cermets, and 
Refractories 

Other Materials 


CHEMISTRY 

Analytical and Separations 
Chemistry 

Inorganic, Organic, and 
Physical Chemistry 

Electrochemistry 

Photochemistry 

Radiation Chemistry 

Radiochemistry and Nuclear 
Chemistry 

Combustion, Pyrolysis, and 
High-Temperature 
Chemistry 


ENGINEERING 

Facilities, Equipment, and 
Techniques 

Heat Transfer and Fluid Flow 

Materials Testing 

Combustion Systems 

Mining and Underground 
Engineering 

Marine Engineering 

Power Cycles 

Components, Electron 
Devices and Circuits 

Nuclear Explosions 


PARTICLE ACCELERATORS - 

Design, Development, and 
Operation 

Beam Dynamics, Field 
Calculations, and lon Optics 

Auxiliaries and Components 

Storage Rings 


INSTRUMENTATION 57 
Radiation Instrumentation 01 
Radiation Effects on 
Instrument Components, 58 
Instruments, or Electronic 
Systems 66 
Well Logging Instrumentation 
Thermal Instrumentation 
Optical Instrumentation 
Geophysical and 
Meteorological 
Instrumentation 
Miscellaneous 
Instrumentation 


MILITARY TECHNOLOGY, 

WEAPONRY, AND NATIONAL 

DEFENSE 

Chemical Explosions and 
Explosives 

Nuclear Explosions and 
Explosives 

Nuclear Explosion Detection 

Nuclear and Radiological 
Warfare 


Strategic Defense Initiative 
Chemical and Biological 


ENVIRONMENTAL 

SCIENCES 

Environmental Sciences, 
Atmospheric 

Environmental Sciences, 
Terrestrial 

Environmental Sciences, 
Aquatic 


BIOMEDICAL SCIENCES, 

BASIC STUDIES 

Behavioral Biology 

Biochemistry 

Cytology 

Genetics 

Metabolism 

Medicine 

Microbiology 

Morphology 

Pathology 

Physiological Systems 

Public Health 

Agriculture and Food 
Technology 


BIOMEDICAL SCIENCES, 

APPLIED STUDIES 

Radiation Effects 

Thermal Effects 

Chemicals Metabolism and 
Toxicology 

Other Environmental 
Pollutant Effects 


HEALTH AND SAFETY 
Real Accidents 


GEOSCIENCES 


PHYSICS 

General Physics 

Classical and Quantum 
Mechanics 

Techniques of General Use 
in Physics 

Cryogenics 

Particle Beam Production 
and Handling; Targets 

Other Aspects of Physical 
Science 

Physics of Elementary 
Particles and Fields 

General Theory of Particles 
and Fields 

Specific Theories and 
Interaction Models; 
Particle Systematics 

Specific Interactions, 
Decays and Processes 








Properties of Specific 
Particles and Resonances 

Nuclear Physics 

Nuclear Structure 

Radioactivity and 
Electromagnetic 
Transitions (Excluding 
Fission) 

Nuclear Reactions and 
Scattering, General 

Specific Nuclear Reactions 
and Scattering 

Nuclear Mass Ranges 

Radiation Physics 

Atomic and Molecular 
Physics 

Theory of Electronic 
Structure of Atoms and 
Molecules 

Spectra of Atoms and 
Molecules and Their 
Interactions with Photons 

Collision Phenomena 


Alphabetical Listing of Categories 


ADVANCED 
PROPULSION 
SYSTEMS 

ARMS CONTROL 

BIOMASS FUELS 

BIOMEDICAL SCIENCES, 
APPLIED STUDIES 

BIOMEDICAL SCIENCES, 
BASIC STUDIES 

CHEMISTRY 

COAL, LIGNITE, AND 
PEAT 

DIRECT ENERGY 
CONVERSION 

ENERGY CONSERVATION, 
CONSUMPTION, AND 
UTILIZATION 

ENERGY PLANNING AND 
POLICY 

ENERGY STORAGE 


42 
54 


20 


99 


58 
15 
57 
13 
08 
Ag 
07 





Experimentally Derived 
Information on Atomic 
and Molecular 
Properties 
Special Atoms and Molecules 
Physics of Condensed 
Matter 
Nuclear Techniques in 
Condensed Matter Physics 
Solid-State Plasma 
Interactions Between Beams 
and Condensed Matter 
Quantum Physics Aspects of 
Condensed Matter 
Superconductivity 
Superfluidity 
Other Topics in Quantum 
Fluids and Solids 
Direct Energy Conversion 


GENERAL 

AND MISCELLANEOUS 
Management 

Mathematics and Computers 
Information Handling 

Law 


CORPORATE AUTHOR INDEX 
PERSONAL AUTHOR INDEX 
SUBJECT INDEX 

CONTRACT NUMBER INDEX 


REPORT NUMBER INDEX 


ORDER NUMBER CORRELATION 


PLASMA PHYSICS AND 

FUSION 

Plasma Physics and Fusion 
Research 

Fusion Technology 


ENGINEERING 03 
ENVIRONMENTAL 05 
SCIENCES 21 
FOSSIL-FUELED POWER 
PLANTS 
GENERAL AND 
MISCELLANEOUS 
GEOSCIENCES 
GEOTHERMAL ENERGY 
HEALTH AND SAFETY 
HYDRO ENERGY 
HYDROGEN 
INSTRUMENTATION 
ISOTOPE AND 
RADIATION SOURCE 
TECHNOLOGY 
MATERIALS 
MILITARY TECHNOLOGY, 
WEAPONRY, AND 
NATIONAL DEFENSE 


NATURAL GAS 

NUCLEAR FUELS 

NUCLEAR POWER 
REACTORS AND 
ASSOCIATED PLANTS 

NUCLEAR POWER 
TECHNOLOGY 

OIL SHALES AND TAR 
SANDS 

PARTICLE ACCELERATORS 

PETROLEUM 

PHYSICS 

PLASMA PHYSICS AND 
FUSION 

POWER TRANSMISSION 
AND DISTRIBUTION 

SOLAR ENERGY 

SYNTHETIC FUELS 

TIDAL AND WAVE POWER 

WIND ENERGY 











Energy Research Abstracts 


01 COAL, LIGNITE, AND PEAT 


Refer also to citation(s) 8247 


7518 (ETDE/JP-mf—93768422) Proceedings of symposium 
on clean coal technology 1992. New Energy and Industrial Tech- 
nology Development Organization, Tokyo (Japan). 2 Sep 1992 78p. 
Order Number DE93768422. Source: OSTI; NTIS. 

The “Clean Coal Day” anniversary has been established in 
Japan. The anniversary was appointed on September 5 (Septem- 
ber or Kugatsu in Japanese for Clean and 5 or Go in Japanese for 
Coal) every year. It was decided that a period of about one week 
is offered as an opportunity for general public, users, and local 
governments to better understand the importance of coal as a 
source of energy and the present state of its clean utilization. Sym- 
posium on Clean Coal Technology was held as a part of the 
anniversary events, which was sponsored by NEDO and Center for 
Coal Utilization, Japan (CCUJ). The present proceedings contain 
lectures by coal technology-related specialists of Japan, China, In- 
donesia, the United States, and Australia. Strategies, present 
situation, activities, and environmental impacts of clean coal tech- 
nology developments in Japan, China, Indonesia, the United 
States, and Australia were discussed. In addition, clean coal activi- 
ties in APEC (Asia-Pacific Economic Cooperation) were reported. 
21 figs., 10 tabs. 


0103 Preparation 
Refer also to citation(s) 7640, 7714, 8583 


7519 (DOE/PC/79888-T29) The chemical enhancement of 
the triboelectric seperation of coal from pyrite and ash: A 
novel approach for electrostatic separation of mineral matter 
from coal: Final report. Gustafson, R.M.; DiMare, S.; Sabatini, J. 
Little (Arthur D.), Inc., Cambridge, MA (United States). Feb 1992. 
248p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC22-87PC79888. Order Number DE93007437. 
Source: OSTI; NTIS; GPO Dep. 

Arthur D. Little, Inc., under contract to the US DOE Pittsburgh 
Energy Technology Center, has developed a triboelectric separa- 
tion device for coal beneficiation, that employs an entrained-flow, 
rotating-cylinder concept. The described apparatus has been used 
to test the efficacy of chemical pretreatment and in-situ treatment 
of coal on separation efficiency. Coal particle entrainment is 
achieved with gaseous carbon dioxide and particle collection is ac- 
complished by an electrostatic plate separator. The triboelectric 
separation device incorporates instrumentation for the direct mea- 
surement of charge in the dilute-phase particle stream. Some of 
the pretreatment materials investigated under this project to modify 
the surface charging characteristics of the coal included oleic acid, 
sodium oleate, quinoline and dicyclohexylamine. Ammonia and sul- 
fur dioxide at a concentration up to 1000 ppM was used for in-situ 
treatment of the coal, with carbon dioxide as the carrier/inerting 
gas. Nitrogen was used earlier in the test program as the carrier/ 
inerting gas for the coal, but a severe arcing problem was encoun- 
tered in the electrostatic collector with nitrogen as the carrier gas. 
This problem did not occur when carbon dioxide was used. The re- 
port covers the chemical treatment employed, and summarizes and 
interprets the results achieved. In addition, an economic analysis of 
a full scale system based on this concept is presented. 


7520 (DOE/PC/88877-T11) Coal surface control for ad- 
vanced physical fine coal cleaning technologies: Final report, 
September 19, 1988—August 31, 1992. Morsi, B.|.; Chiang, S.H.; 
Sharkey, A.; Blachere, J.; Klinzing, G.; Araujo, G.; Cheng, Y.S.; 
Gray, R.; Streeter, R.; Bi, H.; Campbell, P.; Chiarili, P.; Ciocco, M.; 
Hittle, L.; Kim, S.; Kim, Y.; Perez, L.; Venkatadri, R. Pittsburgh 
Univ., PA (United States). Dept. of Chemical and Petroleum Engi- 
neering. [1992]. 565p. Sponsored by USDOE, Washington, DC 


(United States). DOE Contract AC22-88PC88877. Order Number 
DE93005119. Source: OSTI; NTIS; GPO Dep. 

This final report presents the research work carried out on the 
Coal Surface Control for Advanced Physical Fine Coal Cleaning 
Technologies project, sponsored by the US Department of Energy, 
Pittsburgh Energy Technology Center (DOE/PETC). The project 
was to support the engineering development of the selective ag- 
glomeration technology in order to reduce the sulfur content of US 
coals for controlling SO, emissions (i.e., acid rain precursors). The 
overall effort was a part of the DOE/PETCs Acid Rain Control Ini- 
tiative (ARCI). The overall objective of the project is to develop 
techniques for coal surface control prior to the advanced physical 
fine coal cleaning process of selective agglomeration in order to 
achieve 85% pyrite sulfur rejection at an energy recovery greater 
than 85% based on run-of-mine coal. The surface control is meant 
to encompass surface modification during grinding and laboratory 
beneficiation testing. The project includes the following tasks: 
Project planning; methods for analysis of samples; development of 
standard beneficiation test; grinding studies; modification of particle 
surface; and exploratory R&D and support. The coal samples used 
in this project include three base coals, Upper Freeport - Indiana 
County, PA, Pittsburgh NO. 8 - Belmont County, OH, and Illinois 
No. 6 - Randolph County, IL, and three additional coals, Upper 
Freeport - Grant County- WV, Kentucky No. 9 Hopkins County, KY, 
and Wyodak - Campbell County, WY. A total of 149 drums of coal 
were received. 


7521 (DOE/PC/89789-T12) Control of pyrite surface 
chemistry in physical coal cleaning: Twelfth quarterly techni- 
cal progress report, June 1, 1992—August 31, 1992. Yoon, R.H.; 
Richardson, P.R. Virginia Center for Coal and Minerals Processing, 
Blacksburg, VA (United States). [1992]. 16p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG22-89PC89789. 
Order Number DE93007621. Source: OSTI; NTIS; GPO Dep. 
Over the past 10 years, much research has provided convincing 
evidence that one major difficulty in using froth flotation to separate 
pyrite from coal is the “self-induced” flotation of pyrite. Numerous 
studies have attempted to identify reactions that occur under mod- 
erate oxidizing conditions, which lead to self-induced flotation, and 
to identify the oxidization products. During the past two report peri- 
ods, it was established that: (1) freshly fractured pyrite surfaces 
immediately assume, at fracture, an electrode potential several 
hundred millivolts more negative than the usual steady state mixed 
potentials. Within minutes after fracture, the electrodes oxidize and 
reach higher steady state potentials. It was also shown, by pho- 
tocurrent measurements, that a negative surface charge (upward 
band bending) already exists on freshly fractured pyrite, and (2) 
particle bed electrodes can be used to control the oxidation of 
pyrite and to precisely determine the electrochemical conditions 
where flotation occurs, or is depressed. By circulating the solution 
phase to an ultraviolet spectrometer, soluble products produced on 
pyrite by oxidation and reduction can be determined, e.g., HS~ 
was identified as a soluble cathodic reduction product. These and 
other studies have provided considerable information concerning 
the anodic oxidation of pyrite. Much less is known about the mech- 
anism and kinetics of oxygen reduction, the other half of the mixed 
potential reaction. To better understand pyrite oxidation kinetics 
and determine if oxygen reduction is rate determining, studies have 
been conducted during this report period on the oxygen reduction 
reaction with pyrite. In addition, to provide further support that the 
potential of particle bed electrodes can be controlled, the electro- 
adsorption and desorption of an organic surfactant was studied. 


7522 


(DOE/PC/89908-T25) Engineering design and analy- 
sis of advanced physical fine coal cleaning technologies: 
Quarterly technical progress report No. 12, July-September 
1992. Gallier, P.W. Aspen Technology, Inc., Cambridge, MA 
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(United States). 20 Oct 1992. 13p. Sponsored by JSDOE, Wash- 
ington, DC (United States). DOE Contract AC22-89PC89908. 
Order Number DES3006434. Source: OSTI; NTIS; GPO Dep. 

The major goal is to provide the simulation tools for modeling 
both conventional and advanced coal cleaning technologies. This 
DOE project is part of a major research initiative by the Pittsburgh 
Energy Technology Center (PETC) aimed at advancing three ad- 
vanced coal cleaning technologies- advanced cylconing, selective 
agglomeration, and advanced froth flotation through the proof-of- 
concept. The commercially available ASPEN PLUS process 
simulation package will be extended to handle coal cleaning appli- 
cations. Algorithms for predicting the process performance, 
equipment size, and flowsheet economics of commercial coal 
cleaning devices and related ancillary equipment will be incorpo- 
rated into the coal cleaning simulator. This report is submitted to 
document the progress of Aspen Technology Inc. (AspenTech), its 
contractor, ICF Kaiser Engineers, Inc., (ICF KE) and CQ Inc., for 
the period of July through September 1992. ICF KE is providing 
coal preparation consulting and processing engineering services in 
this work and they are responsible for recommending the design of 
models to represent conventional coal cleaning equipment and 
costing of these models. CQ Inc. is a subcontractor to ICF KE on 
Tasks | - 5 and is a contractor to AspenTech on Task 6. 


7523 (DOE/PC/90166-T8) Pelletizing/resiurrying as a 
means of distributing and firing clean coal: Final report. Con- 
kle, H.N. Battelle, Columbus, OH (United States). 29 Sep 1992. 
227p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC22-90PC90166. Order Number DE93005913. 
Source: OSTI; NTIS; GPO Dep. 

Battelle-Columbus and Amax Research & Development con- 
ducted a program to develop a process to transport, handle, store, 
and utilize ultra-fine, ultra-clean (UFUC) coals. The primary objec- 
tive was to devise a cost-effective method, based on conventional 
pelletization techniques, to transform the sludge-like fitter cake pro- 
duced in advanced flotation cleaning processes into a product 
which could be used like lump coal. A secondary objective was the 
production of a pellet which could be readily converted into a coal 
water fuel (CWF) because the UFUC coal would ultimately be used 
as CWF. The resulting product would be a hard, waterproof pellet 
which could be easily reduced to small particle sizes and formu- 
lated with water into a liquid fuel. 


7524 (DOE/PC/90308—-7) A new model of coal-water inter- 
action and relevance for dewatering: Quarterly technical 
progress report, 1 March-31 May 1992. Suuberg, E.M. Brown 
Univ., Providence, RI (United States). Div. of Engineering. 18 Dec 
1992. 34p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG22-90PC90308. Order Number 
DE93007624. Source: OSTI; NTIS; GPO Dep. 

This project is concerned with a basic scientific question con- 
cerning the properties of coal- to what extent is the ability of coal 
to hoki moisture a manifestation of the well-known ability of coal to 
swell, when exposed to good solvents? The question implies that 
the long-held belief that coal holds a significant portion of its mois- 
ture by classical capillary condensation processes, is possibly in 
error. This seems to be a very real possibility for low rank coals, 
i.e. lignites. To explore this hypothesis further requires an examina- 
tion of the basic phenomena governing the swelling of coals in 
good solvents. This is the focus of the first part of this project. The 
possibility that coal hok’s a significant portion of its moisture by 
solvent swelling mechanisms leads to an interesting technical 
issue. It is well known that simple drying of low rank coals is inef- 
fective because the process is reversible, to a significant degree. 
Pyrolytic treatments of the coals in oil, steam or liquid water itself. 
Pyrolytically remove oxygen groups, which are assumed to be 
those that hold water most strongly by hydrogen bonding. The 
treatments have been designed to minimize tar formation and de- 
crepitation of the particles, both highly undesirable. In relation to 
the present new hypothesis concerning water retention, it is likely 
that a sound approach to permanent drying would involve highly 
crosslinking the coal at mild drying conditions. The crosslinked coal 
could not swell sufficiently to hold much water. It is identifying pro- 
cesses to achieve this goal, that constitute the objective of the 
second phase of this work. 
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7525 (DOE/PC/91290-T4) Non-intrusive measurement of 
particle charge: Electrostatic dry coal cleaning: Technical 
progress report no. 5, July 1, 1992-September 30, 1992. Ken- 
tucky Univ., Lexington, KY (United States). Center for Applied 
Energy Research. [1992]. 10p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract FG22-91PC91290. Order Num- 
ber DE93006485. Source: OSTI; NTIS; GPO Dep. 

Research continued on dry coal cleaning. Triboelectric charging/ 
electrostatic separation experiments were performed using silica, 
alumina and glassy carbon samples. The average charge on silica 
and alumina particles was a near-linear function of their velocity in 
the Cu tribocharge loop, with their charge distribution becoming 
wider at higher velocities. The average charge of glassy carbon 
particles was near zero; this charge distribution caused particles to 
deposit on both positive and negative electrodes. An improved 
theory for particle charging and electrostatic separation was devel- 
oped. It includes the use of probability functions. 


7526 (ETDE/JP-mf-93768175, pp. 190-193) Development 
of technology for entrained flow coal gasification.: Research 
and development of coal cleaning system. Ueda, S. (New En- 
ergy and Industrial Technology Development Organization, Tokyo 
(Japan)). Agency of Industrial Science and Technology, Tokyo 
(Japan). Jul 1992. 209p. (In Japanese). In Japan’s Sunshine 
Project.: 1991 annual summary of coal liquefaction and gasification. 
Order Number DE93768175. Source: OSTI; NTIS (US Sales Only). 

In order to improve the efficiency of a coal gasification plant and 
to reduce troubles on the equipment, the reduction technique of 
harmful elements or constituents such as minerals and chlorine in 
raw material coal was studied. Three step processes of the gravity 
separation, the removal of harmful constituents and the oil agglom- 
eration were combined. Illinois No.6 coal, Wyoming coal and 
Montana coal were tested. Respective kinds of coal showed the 
deashing rate of 70%, Ca removal rate of 80 to 90% by the three 
step processes, which were more effective than any single pro- 
cess. However, the coal yield decreased owing to the processing 
loss. Any low rank coal which is not suitable for gravity separation 
can be cleaned or deashed with high yield by two step processes 
without the gravity separation or the single oil agglomeration pro- 
cess. When fine coal is added and mixed after the deashing by the 
gravity separation in the 3 step processes of normal coal, the ash 
content of deashed coal increases a little compared with the nor- 
mal 3 step processed coal, but the result is better than that of the 
coal processed only by the gravity separation. In addition, fine coal 
can also be processed. Clean coal processed by the oil agglomer- 
ation can easily be converted to slurry by a solvent, and moisture 
in the slurry can be reduced to 1% by heating it at 110 to 120 
centigrade for 60 to 120 minutes. 2 figs. 


7527 (ETDE/JP-mf-93768212, pp. 194-197) Development 
of technology for entrained flow coal gasification.: Research 
and development of coal cleaning system. Ueda, S. (New En- 
ergy and Industrial Technology Development Organization, Tokyo 
(Japan)). Agency of Industrial Science and Technology, Tokyo 
(Japan). Jul 1992. 216p. In Japan’s Sunshine Project.: 1991 an- 
nual summary of coal liquefaction and gasification. Order Number 
DE93768212. Source: OSTI; NTIS (US Sales Only). 

In order to improve the efficiency of a coal gasification plant and 
to reduce troubles on the equipment, the reduction technique of 
harmful elements or constituents such as minerals and chlorine in 
raw material coal was studied. Three step processes of the gravity 
separation, the removal of harmful constituents and the oil agglom- 
eration were combined. Illinois No.6 coal, Wyoming coal and 
Montana coal were tested. Respective kinds of coal showed the 
deashing rate of 70%, Ca removal rate of 80 to 90% by the three 
step processes, which were more effective than any single pro- 
cess. However, the coal yield decreased owing to the processing 
loss. Any low rank coal which is not suitable for gravity separation 
can be cleaned or deashed with high yield by two step processes 
without the gravity separation or the single oil agglomeration pro- 
cess. When fine coal is added and mixed after the deashing by the 
gravity separation in the 3 step processes of normal coal, the ash 
content of deashed coal increases a little compared with the nor- 
mal 3 step processed coal, but the result is better than that of the 
coal processed only by the gravity separation. In addition, fine coal 





can also be processed. Clean coal processed by the oil agglomer- 
ation can easily be converted to slurry by a solvent, and moisture 
in the slurry can be reduced to 1% by heating it at 110 to 120 
centigrade for 60 to 120 minutes. 2 figs. 


7528 (IS-M-728) Enhanced column flotation of fine and 
ultrafine coal. Slomka, B.J.; Buttermore, W.H.; Birlingmair, D.H.; 
Dawson, M.R.; Pollard, J.L.; Enustun, B.V. Ames Lab., IA (United 
States). [1992]. 8p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-82. (CONF-921037- 
10: 9. annual international Pittsburgh coal conference, Pittsburgh, 
PA (United States), 12-16 Oct 1992). Order Number DE93004470. 
Source: OSTI; NTIS; GPO Dep. 

A 2-inch diameter, twenty-foot tall, glass laboratory flotation col- 
umn was modified to incorporate digital control of critical operating 
parameters. Different column control strategies were explored 
including location of the froth interface, and manipulation of volu- 
metric flow ratios. Column fiotation tests were performed with both 
fine (-250um) and ultrafine (-5um) Pittsburgh seam coal. Both 
moisture- and ash-free (MAF) recovery, and ash rejection were im- 
proved when the partition of the column’s liquid content into froth 
and tailings was directly controlled. MAF recovery and ash rejec- 
tion were also enhanced by brief exposure of the coarser feed to 
pulsed sonic energy. 


7529 (OCDO-93006027) Dewatering fine coal slurries by 
gel extraction: Final report. Gehrke, S.H.; Lyu, Lii-Hurng. Ohio 
Coal Development Office, Columbus, OH (United States); Cincin- 
nati Univ., OH (United States). Coll. of Engineering. [1990]. 226p. 
Sponsored by Ohio State Government, Columbus, OH (United 
States). GRANT CDO/R-87-57. Source: OSTI; Ohio Coal Develop- 
ment Office, 77 S. High Street, Columbus, OH 43266-0001. 

A new technology called gel extraction has been evaluated to 
determine its economic viability in dewatering the fine and ultrafine 
coal slurries generated upon separation of sulfur and ash from 
clean coal during the physical coal cleaning process. Water must 
be removed from such slurries prior to transportation and combus- 
tion but the dewatering costs are substantial, especially for the fine 
particles below 28 mesh (0.6 mm). Gel extraction is a potential 
breakthrough in slurry dewatering technology. The goal of this 
project was to acquire the qualitative and quantitative data needed 
to estimate the potential of gel extraction for dewatering coal slur- 
ries. The specific objectives were to determine the maximum 
extents of dewatering (minimum surface moisture in the coal prod- 
uct), the clarity of the water removed (minimum solids content), the 
speed of the dewatering cycles, the service lifetime of the gels, and 
the factors which influence all of these. With the results obtained, 
an economic analysis of Ohio coal cleaning plant dewatering tech- 
nologies was carried out. The polymer gel at the heart of this 
project, poly (N-isopropylacrylamide) (PNIPA), can swell several 
times its shrunken weight at 32°C by absorbing water at 25°C. In 
gel extraction, a shrunken NIPA gel is contacted with a slurry at 
ambient temperature or cooler; the gel swelis by absorbing water 
from the slurry. The gel is then removed from the dewatered slurry 
and warmed above its critical temperature of 33°C, which returns it 
to the shrunken state by releasing the absorbed water. The facts 
that the gel is reusable and the process is simple and driven by 
low-grade energy (warm temperatures), and not inherently limited 
by particle size, made the process an attractive possible alternative 
to centrifugation, screening, filtration, etc. for slurry dewatering. 
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Refer also to citation(s) 7519, 7526, 7527, 7636, 7639, 7644, 
7645, 7647, 7684, 7689, 7709, 7732, 7783, 7784, 8186, 8187, 
8253, 8255, 8567, 8669, 9207, 9396, 9498, 9501, 9506, 9667, 
9668, 10189, 10190, 10533, 11596, 11597 


7530 (CONF-911133-14) Stabilization of solid wastes 
from coal gasification. Abbasian, J. (Institute of Gas Technology, 
Chicago, IL (United States)); Hill, A.H.; Wangerow, J.R.; Rehmat, 
A.; Banerjee, D.D. Institute of Gas Technology, Chicago, IL (United 
States). [1991]. 14p. Sponsored by Illinois Center for Research on 
Sulfur in Coal, Champaign, IL (United States). From American 
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Institute of Chemical Engineers (AIChE) annual meeting; Los An- 
geles, CA (United States); 17-22 Nov 1991. Source: OSTI; Institute 
of Gas Technology, 3424 South State Street, Chicago, IL 60616. 

The sulfur compounds present in coal are converted to hydrogen 
sulfide when coal is gasified. To comply with environmental regula- 
tions, a high fraction of the sulfur must be removed from the 
product gas stream. Calcium-based sorbents are the prime candi- 
dates for in-bed capture of sulfur. The removal of sulfur takes 
place through the reaction of hydrogen sulfide with calcium-based 
sorbent and produces calcium sulfide, which is not stable and 
therefore not suitable for disposal. Calcium sulfide, however, can 
be reacted with oxygen to produce stable and environmentally ac- 
ceptable compounds for disposal. This paper addresses the results 
of a basic research program undertaken to determine the effects of 
operating variables on the successful stabilization of sulfide con- 
taining solid wastes from coal gasifiers. 


7531 (CONF-920502-2) Agglomeration in a fluidized bed 
using multiple jet streams. Rehmat, A. (institute of Gas Technol- 
ogy, Chicago, IL (United States)); Abbasian, J.; Kothari, M.; Hariri, 
H.; Arastoopour, H. Institute of Gas Technology, Chicago, IL 
(United States). [1992]. 8p. Sponsored by Institute of Gas Technol- 
ogy, Chicago, IL (United States). From 7th international conference 
on fluidization; Gold Coast (Australia); 3-8 May 1992. Source: 
OSTI; institute of Gas Technology, 3424 South State Street, 
Chicago, IL 60616. 

Tests were conducted to determine the overall temperature distri- 
bution, temperature in the vicinity of the jets, and the rate of 
agglomeration in a fluidized bed containing multiple jet streams. 
Agglomeration of ash during coal gasification increases carbon uti- 
lization efficiency considerably. The agglomeration requires a 
fluidized-bed reactor with a specially designed distributor equipped 
with a jet to yield a hot zone confined within the bed. The rate of 
agglomeration depends upon the size and the intensity of the 
zone. This rate, and hence the unit capacity, could be increased by 
adding multiple jets to the distributor. The purpose of this study 
was to verify this phenomenon. The temperature distribution inside 
the agglomerating fluidized-bed reactor with a single jet was 
studied by Hariri et al. Various parameters were involved in ag- 
glomeration phenomena — bed material, fluidization velocity, bed 
temperature, jet velocity, jet temperature, bed geometry, and dis- 
tributor geometry. Controlled agglomerates were produced in the 
fluidized bed when a sloped gas distributor consisting of a central 
jet and a porous plate was used. Gas at temperatures above the 
melting temperature of a bed material was introduced into the jet 
and gas at temperatures below the softening temperature was in- 
troduced into the distributor. The rate of agglomerate formation 
was significantly influenced by an increase in either jet air or auxil- 
iary (grid) air temperature. The extent of agglomeration also 
depended strongly upon the volume of the hot zone confined within 
the isotherms with temperatures higher than the melting point of 
the bed material. 


7532 (DOE/MC/21023-93/C0146) Hot gas cleanup and gas 
turbine aspects of an advanced PFBC power plant. Robertson, 
A. (Foster Wheeler Development Corp., Livingston, NJ (United 
States)); Newby, R.A.; Alvin, M.A.; Bachovchin, D.M.; Bruck, G.J.; 
Smeltzer, E.E. Foster Wheeler Development Corp., Livingston, NJ 
(United States). [1992]. 13p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC21-86MC21023. (CONF- 
921034-9: US Department of Energy contractors review meeting 
on coal-fueled heat engines, advanced PFBC and gas stream 
cleanup systems, Morgantown, WV (United States), 27-28 Oct 
1992). Order Number DE93005024. Source: OSTI; NTIS; GPO 
Dep. 

The overall objective of the second-generation PFBC develop- 
ment program is to advance this concept to a commercial status. 
Three major objectives of the current Phase 2 program activities 
are to: Separately test key components of the second-generation 
PFBC power plant at sub-scale to ascertain their performance char- 
acteristics, Revise the commercial piant performance and economic 
predictions where necessary, Prepare for a 1.6 MWe equivalent 
Phase 3 integrated subsystem test of the key components. The 
key components of the plant, with respect to development risk, are 
the carbonizer, the circulating PFBC unit, the ceramic barrier filter, 
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and the topping combustor. This paper reports on the development 
and testing of one key component — the ceramic barrier filter for 
the carbonizer fuel gas. The objective of the Phase 2 carbonizer 
ceramic barrier filter testing has been to confirm filter performance 
and operability in the carbonizer fuel gas environment. 


7533 (DOE/MC/23170-93/C0169) Integrated operation of a 
pressurized fixed bed gasifier and hot gas desulfurization sys- 
tem. Cook, C.S.; Gal, E.; Furman, A.H.; Ayala, R. General Electric 
Environmental Services, Inc., Lebanon, PA (United States). [1992]. 
13p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC21-87MC23170. (CONF-921034-17: US Department 
of Energy contractors review meeting on coal-fueled heat engines, 
advanced PFBC and gas stream cleanup systems, Morgantown, 
WV (United States), 27-28 Oct 1992). Order Number DE93005019. 
Source: OSTI; NTIS; GPO Dep. 

The primary objective of this contract continues to be the 
demonstration of high fuel gas desulfurization of high temperature 
fuel gas desulfurization and particulate removal using a moving 
bed process with regenerable metal oxide sorbent. The fuel gas 
source for test operation is a fixed bed, air blown gasifier located 
at GE Corporate Research and Development in Schenectady, New 
York. The demonstration project also includes the design, construc- 
tion, installation and test operation of a gas turbine simulator which 
includes a modified GE MS6000 type gas turbine combustor and a 
film cooled, first stage LM 6000 nozzle assembly. The hot gas 
cleanup (HGCU) system and the gas turbine simulator have been 
designed to operate with the full 8000 lb/hr fuel gas flow from the 
gasification of 1800 Ib/hr of coal at 280 psig and 1000 to 1150 F. 
An advanced formulation of zinc ferrite as well as zinc titanate 
have been used as the regenerable metal oxide sorbents in testing 
to date. Demonstration of halogen removal as well as characteriza- 
tion of alkali and heavy metal concentrations in the fuel gas remain 
objectives, as well. Results are discussed. 


7534 (DOE/MC/24257-93/C0156) Integrated low emissions 
cleanup system for direct coal-fueled turbines. Lippert, T.E.; 
Newby, R.A.; Alvin, M.A.; Bachovchin, D.M.; Smeltzer, E.E.; Yang, 
W.C. Westinghouse Electric Corp., Pittsburgh, PA (United States). 
Science and Technology Center. [1992]. 12p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC21- 
87MC24257. (CONF-921034-27: US Department of Energy 
contractors review meeting on coal-fueled heat engines, advanced 
PFBC and gas stream cleanup systems, Morgantown, WV (United 
States), 27-28 Oct 1992). Order Number DE93005903. Source: 
OSTI; NTIS; GPO Dep. 

The Westinghouse Electric Corporation, Science & Technology 
Center (W-STC) is developing an Integrated Low Emissions 
Cleanup (ILEC) concept for high-temperature gas cleaning to meet 
environmental standards, as well as to economical gas turbine life. 
The ILEC concept simultaneously controls sulfur, particulate, and 
alkali contaminants in high-pressure fuel gases or combustion 
gases at temperatures up to 1850°F for advanced power genera- 
tion systems (PFBC, APFBC, IGCC, DCF7). The objective of this 
program is to demonstrate, at a bench scale, the conceptual, tech- 
nical feasibility of the REC concept. The ELEC development 
program has a 3 phase structure: Phase 1 - laboratory-scale test- 
ing; phase 2 - bench-scale equipment; design and fabrication; and 
phase 3 - bench-scale testing. Phase 1 laboratory testing has been 
completed. In Phase 1, entrained sulfur and alkali sorbent kinetics 
were measured and evaluated, and commercial-scale performance 
was projected. Related cold flow model testing has shown that 
gas-particle contacting within the ceramic barrier filter vessel will 
provide a good reactor environment. The Phase 1 test results and 
the commercial evaluation conducted in the Phase 1 program sup- 
port the bench-scale facility testing to be performed in Phase 3. 
Phase 2 is nearing completion with the design and assembly of a 
modified, bench-scale test facility to demonstrate the technical 
feasibility of the ILEC features. This feasibility testing will be con- 
ducted in Phase 3. 


7535 


(DOE/MC/25010-93/C0145) Sub-pllot testing of an 
acoustically enhanced cyclone for PFBC. Galica, M.A.; Rawlins, 
D.C. Solar Turbines, Inc., San Diego, CA (United States). [1992]. 
12p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC21-88MC25010. (CONF-921034-12: US Department 
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of Energy contractors review meeting on coal-fueled heat engines, 
advanced PFBC and gas stream cleanup systems, Morgantown, 
WV (United States), 27-28 Oct 1992). Order Number DE93004975. 
Source: OSTI; NTIS; GPO Dep. 

The overall program objective is to demonstrate, on the subpilot- 
scale, the effectiveness of an acoustically enhanced cyclone 
collector under high temperature, high pressure conditions found in 
coal-fired pressurized fluidized bed combustion (PFBC) combined 
cycle power generating systems. The data obtained will be used to 
design an acoustically enhanced cyclone gas cleanup system 
which can meet the New Source Performance Standards (NSPS) 
particulate control level with capital and operating costs signifi- 
cantly lower than currently available with conventional cyclones 
and post turbine particulate control. 


7536 (DOE/MC/25034-93/C0157) High temperature filter 
materials. Alvin, M.A. (Westinghouse Electric Corp., Pittsburgh, PA 
(United States). Science and Technology Center); Lippert, T.E.; Ba- 
chovchin, D.M.; Tressler, R.E. Westinghouse Electric Corp., 
Pittsburgh, PA (United States). Science and Technology Center. 
[1992]. 22p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC21-88MC25034. (CONF-921034—16: US 
Department of Energy contractors review meeting on coal-fueled 
heat engines, advanced PFBC and gas stream cleanup systems, 
Morgantown, WV (United States), 27-28 Oct 1992). Order Number 
DE93005018. Source: OSTI; NTIS; GPO Dep. 

Objectives of this program are to identify the potential long-term 
thermal/chemical effects that advanced coal-based power generat- 
ing system environments have on the stability of porous ceramic 
fitter materials, as well as to assess the influence of these effects 
on filter operating performance and life. We have principally fo- 
cused our efforts on developing an understanding of the stability of 
the alumina/mullite filter material at high temperature (i.e., 870, 
980, and 1100°C) under oxidizing conditions which contain gas 
phase alkali species. Testing has typically been performed in two 
continuous flow-through, high temperature test facilities at the 
Westinghouse Science and Technology Center, using 7 cm diame- 
ter x 6.4 mm thick discs. (Alvin, 1992) Each disc of ceramic filter 
material is exposed for periods of 100 to 3,000 hours in duration. 
Additional efforts have been performed at Westinghouse to 
broaden our understanding of the stability of cordierite, cordierite- 
silicon nitride, reaction and sintered silicon nitride, and clay bonded 
silicon carbide under similar simulated advanced coal fired process 
conditions. The results of these efforts are presented in this paper. 


7537 (DOE/MC/25135-93/C0101) Gas separations using 
ceramic membranes. Liu, P.K.T.; Lin, C.L.; Flowers, D.L.; Wu, 
J.C.S.; Smith, G.W. Aluminum Co. of America, Pittsburgh, PA 
(United States). [1992]. 15p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC21-88MC25135. (CONF- 
920951—47: US Department of Energy contractors review meeting 
on gasification and gas stream cleanup systems, Morgantown, WV 
(United States), 15-17 Sep 1992). Order Number DE93003204. 
Source: OSTI; NTIS; GPO Dep. 

Alcoa’s commercial membrane with 40A pore diameter has been 
identified as one of the potential candidates for high temperature 
gas separations. This asymmetric multiple layer membrane have 
been well characterized and evaluated. it has excellent thermal 
stability and acceptably hydrothermal stability at ~650°C or above. 
Gas separations with this membrane follow Knudsen diffusion. Its 
selectivity is suitable for bulk separations, or for reductior/ 
elimination of H2S and NHg via selective removal of hydrogen. An 
improved separation efficiency with this membrane is highly desir- 
able for applications involving hydrogen separation, and the 
removal of trace contaminants, such as H2S and NH3. One of the 
effective avenues in improving the efficiency of the existing mem- 
brane is to narrow its pore size through surface modifications. 
Thus membranes with a smaller pore size can be readily available 
through minor modifications of the existing commercial product. In 
this paper focus is on the morphological characterization and per- 
formance evaluation of hydrogen-selective and zeolitic membranes 
developed from existing commercial membranes. 


7538 (DOE/MC/26042-93/C0143) Initial operation of the 
Tidd PFBC HGCU test facllity. Hoffman, J.D. Ohio Power Co., 
Columbus, OH (United States). [1992]. 11p. Sponsored by 





USDOE, Washington, DC (United States). DOE Contract FC21- 
89MC26042. (CONF-921034-29: US Department of Energy 
contractors review meeting on coal-fueled heat engines, advanced 
PFBC and gas stream cleanup systems, Morgantown, WV (United 
States), 27-28 Oct 1992). Order Number DE93005905. Source: 
OSTI; NTIS; GPO Dep. 

The objective of this program is to evaluate the design and obtain 
operating experience for up to two advanced particle filter (APF) 
systems through long-term testing on a slip stream at Ohio Power 
Company’s Tidd PFBC Demonstration Plant. Performance and reli- 
ability of commercial-scale filter modules will be monitored to aid in 
an assessment of the readiness and economic viability of this tech- 
nology for commercial PFBC applications. The engineering, and 
design of the hot gas piping systems modifications were completed 
during the summer of 1992, and in September, 1992 reassembly of 
the pipe sections began at Tidd. The HGCU system will be com- 
missioned with the APF in October, 1992. Present plans are to 
operate the APF system throughout the rest of the Tidd three-year 
test program which is scheduled to end in February, 1994. 


7539 (DOE/MC/26233-93/C0167) Development of the 
Nested Fiber Filter. Litt, R.D.; Conkle, H.N.; Raghavan, J.K. Bat- 
telle, Columbus, OH (United States). [1992]. 6p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC21- 
89MC26233. (CONF-921034-13: US Department of Energy 
contractors review meeting on coal-fueled heat engines, advanced 
PFBC and gas stream cleanup systems, Morgantown, WV (United 
States), 27-28 Oct 1992). Order Number DE93005015. Source: 
OSTI; NTIS; GPO Dep. 

Battelle, has tested the Nested Fiber Filter (NFF) as a particulate 
control device for high temperature, high-pressure (HTHP) applica- 
tions. Battelle funded initial bench-scale tests which were the basis 
for patents and a concept applying the NFF. Subsequent paramet- 
ric tests in a 6-inch diameter reactor established excellent 
particulate capture performance, > 99 percent, for conditions up to 
1600 F and 6 atmospheres. Effective cleaning/regeneration of the 
NFF was achieved in the 6-inch scale with acoustic and mechani- 
cal vibration. A pulse combustor was tested in an integrated NFF 
arrangement because of compatibility with the HTBP conditions. 
This arrangement provided the basis for larger scale tests under 
the subject contract. A 6-ft? test module was designed and 
installed with an existing fluidized bed combustor for additional de- 
velopment and testing. 


7540 (DOE/MC/26239-93/C0155) Patch testing of ceramic 
barrier filters. Pontius, D.H.; Vann Bush, P. Southern Research 
Inst., Birmingham, AL (United States). [1992]. 6p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC21- 
89MC26239. (CONF-921034—-15: US Department of Energy 
contractors review meeting on coal-fueled heat engines, advanced 
PFBC and gas stream cleanup systems, Morgantown, WV (United 
States), 27-28 Oct 1992). Order Number DE93005017. Source: 
OSTI; NTIS; GPO Dep. 

The objectives of this work are to construct, install and operate a 
patch testing unit on a hot gas stream at a coal-fired fluidized-bed 
boiler. Long-term “patch tests” will be conducted on ceramic disks 
of the same materials used in the fabrication of ceramic candles 
and ceramic crossflow filters. The primary issues to be addressed 
in these tests are the long-term physical, thermal and chemical 
stability of the ceramic materials; long-term pressure drop and fil- 
tration characteristics of the ceramic filters; potential for irreversible 
clogging of filter elements; and long-term performance and reliabil- 
ity of auxiliary hardware, such as the tube require about 3 to 4 
months of nearly continuous operation. Progress is discussed. 


7541 (DOE/MC/26288-3172) Sonic enhanced ash agglom- 
eration and sulfur capture: Technical progress report, April 
1992—June 1992. Manufacturing and Technology Conversion Inter- 
national, Inc., Columbia, MD (United States). [1992]. 16p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC21-89MC26288. (MTCI-10038-12). Order Number 
DE93005352. Source: OSTI; NTIS; GPO Dep. 

The program will demonstrate the effectiveness of a unique ap- 
proach which uses a bimodal distribution composed of large 
sorbent particles and fine fly ash particles to enhance ash agglom- 
eration and sulfur capture at conditions found in direct coal-fired 
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turbines. Under the impact of high-intensity sound waves, sorbent 
reactivity and utilization, it is theorized, will increase while agglom- 
erates of fly ash and sorbents are formed which are readily 
collected in commercial cyclones. This period, the fabrication of all 
system components has been completed. 


7542 (DOE/MC/26366-3175) A calcium oxide sorbent pro- 
cess for bulk separation of carbon dioxide: Quarterly 
progress report No. 9, January 1992—March 1992. Harrison, 
D.P. Louisiana State Univ., Baton Rouge, LA (United States). Dept. 
of Chemicai Engineering. Apr 1992. 31p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC21-89MC26366. 
Order Number DE93006355. Source: OSTI; NTIS; GPO Dep. 

This research project is investigating the technical feasibility of a 
high-temperature, high-pressure process for the bulk separation of 
COz from coal-derived gas. Phase | consisted of 6 tasks. Phase Il 
added a seventh task to the project. This report is limited to a de- 
scription of the final experimental results obtained in Phase |, Task 
5 (multicycle tests), and a brief overview of justification and plans 
for Phase Il, Task 7. 


7543 (DOE/MC/27226-3192) Development of biological 
coal gasification (MicGAS Process): Eighth quarterly report. 
ARCTECH, Inc., Chantilly, VA (United States). 28 Jul 1992. 7p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC21-90MC27226. Order Number DE93006361. Source: 
OSTI; NTIS; GPO Dep. 

This report describes progress on three fronts of the project. 
First in studies to elucidate optimal growing conditions for the con- 
sortia of coal degraders employed indicates that best growth 
occurs with 0. 2% w/v Shefton T. Secondly in comparing the 
biodegradative properties of the coal degraders, isolates identified 
as Mic-1 and Mic-4 were the best performers. And lastly bioreac- 
tors studies in batch mode are related. 


7544 (DOE/MC/27226-3197) Development of biological 
coal gasification (MicGAS Process): Seventh quarterly report. 
ARCTECH, Inc., Chantilly, VA (United States). 30 Apr 1992. 6p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC21-90MC27226. Order Number DE93006360. Source: 
OSTI; NTIS; GPO Dep. 

In order for the coal biogasification process to be economically 
feasible, an inexpensive nutrient amendment must be found to re- 
place the Difco™ yeast extract and tryptic soy broth (YE/TSB) used 
in the current medium formulation. Five products have been identi- 
fied which support greater methane production from Texas lignite 
than YE/TSB. 


7545 (DOE/MC/2733S-93/C0174) The ENCOAL Project: 
Status of the plant and product testing. McCord, T.G.; Freder- 
ick, J.P.; Farmayan, W.F. Encoal Corp., Houston, TX (United 
States). [1992]. 20p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FC21-90MC27339. (CONF-921241— 
1: Low-rank coal upgrade workshop, St. Louis, MO (United 
States), 2-3 Dec 1992). Order Number DE93005196. Source: 


‘“OSTI; NTIS; GPO Dep. 


The ENCOAL Project, the Demonstration Plant for the Liquids 
from Coal (LFC) Process, is in the startup phase of operation. Low 
sulfur liquid fuel and low sulfur, high heat content (12,000 Btu/Ib) 
solid fuel have been produced from Powder River Basin coal in this 
Project. Status of the Project and results of combustion testing of a 
solid fuel sample, which was produced in the Plant, are described. 


7546 (DOE/PC/79930-T14) Pyrolysis and gasification of 
coal at high temperatures: Quarterly progress report No. 2, 
December 15, 1987—March 15, 1988. Zygourakis, K. Rice Univ., 
Houston, TX (United States). Dept. of Chemical Engineering. 
[1988]. 20p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG22-87PC79930. Order Number 
DE93007680. Source: OSTI; NTIS; GPO Dep. 

The effects of particle size on the macropore structure of chars 
produced from an Illinois No. 6 coal were investigated. Three size 
fractions (100-120, 50-60 and 25-28 mesh) of coal particles were 
pyrolyzed in our captive-sample reactor at 10°C/s. By analyzing 
digitized particle cross-sections, we obtained the macropore vol- 
ume distributions and surface areas, and determined that all three 
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char samples had almost equal macroporosities. we have also an- 
alyzed for the first time the shape or boundary tortuosity of the 
macropores. As the size of the pyrolyzed coal particles increased, 
the produced chars exhibited macropores with more tortuous 
boundaries. Tortuous pore boundaries result in higher values for 
the true macropore surface areas and should enhance the reactiv- 
ity of the char samples. A systematic procedure was developed for 
analyzing and averaging the simulation results obtained with our 
erosion models. Such a procedure is necessary for comparing sta- 
tistical model predictions to experimental data. Several simulations 
were carried out to investigate the gasification behavior of the 
three char samples mentioned above and the predicted reactivity 
patterns are presented. Finally, a thermogravimetric analyzer 
(TGS-2) was ordered and will soon be delivered to our faboratory. 


7547 (DOE/PC/89767-T9) Novel technique for coal pyroly- 
sis and hydrogenation product analysis: Quarterly report, 
March 1, 1992. Pfefferie, L.D. Yale Univ., New Haven, CT (United 
States). Dept. of Chemical Engineering. [1992]. 4p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG22- 
89PC89767. Order Number DE93007474. Source: OSTI; NTIS; 
GPO Dep. 

This report covers the second to the last quarter of the last year 
of the three-year grant period. In the final project year, we are fo- 
cusing on the pyrolysis and oxidative pyrolysis of benzene and 
benzene acetylene mixtures (along with the pyrolysis of other C5- 
C12 compounds) in order to develop the VUV-MS technique for 
compounds more representative of those in coal pyrolysis applica- 
tions. In the first quarters of the current project year, we have 
carried out the pyrolysis of mixtures of these compounds without 
oxygen in a microflow reactor. The acetylene/benzene mixtures 
were used to gain a better understanding of the mechanisms of 
molecular growth in such systems specifically to look at the kinet- 
ics of aryl-aryl reactions as opposed to small molecule addition to 
phenyl radicals. Sarofim and coworkers at MIT have recently 
demonstrated the importance of these reactions in coal processing 
environments. In the past, the growth mechanism for the formation 
of midsized PAH has been postulated to involve primarily succes- 
sive acetylene additions to phenyl-type radicals, our work confirms 
this as an important mechanism especially for smaller PAH but 
also investigates conditions where biaryl formation can play an 
important role in higher hydrocarbon formation. Two different tem- 
perature regimes are considered: below 1000 K, where reactivity is 
dominated by molecular processes, and above 1000 K, where radi- 
cal chain mechanisms become the dominant pathway. These 
experiments were carried out at a large range of total pressures 
and with different diluents. 


7548 (DOE/PC/8987S-T11) High temperature ceramic 
membrane reactors for coal liquid upgrading: Quarterly report 
No. 11, March 21, 1992—June 20, 1992. Tsotsis, T.T. University of 
Southern California, Los Angeles, CA (United States). Dept. of 
Chemical Engineering. [1992]. 17p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC22-89PC89879. 
Order Number DE93007472. Source: OSTI; NTIS; GPO Dep. 

Membrane reactors have been used in a number of catalytic 
reaction processes in order to overcome the limitations on conver- 
sion imposed by thermodynamic equilibrium. Having the inherent 
capability for combining reaction and separation in a single step, 
they offer promise for improving and optimizing yield, selectivity 
and performance of processes involving complex liquids, such as 
these typically found in coal liquid upgrading. Ceramic membranes 
are a new class of materials, which have shown promise in a vari- 
ety of industrial applications. Their mechanical and chemical 
stability coupled with a wide range of operating temperatures and 
pressures make them suitable for environments found in coal liquid 
upgrading. This project will evaluate the performance of Sol-Gel 
alumina membranes in coal liquid upgrading processes under real- 
istic temperature and pressure conditions and investigate the 
feasibility of using such membranes in a membrane reactor based 
coal liquid upgrading process. Development of novel ceramic mem- 
branes with enhanced catalytic activity for coal-liquid upgrading 
applications, such as carbon-coated alumina membranes, will be 
also investigated. 
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7549 (DOE/PC/89883-53) Coal liquefaction process 
streams characterization and evaluation: Quarterly technical 
progress report, April 1-June 30, 1992. Brandes, S.D.; Lancet, 
M.S.; Robbins, G.A.; Winschel, R.A.; Burke, F.P. CONSOL, Inc., Li- 
brary, PA (United States). Nov 1992. 122p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC22-89PC89883. 
Order Number DE93008038. Source: OSTI; NTIS; GPO Dep. 

This is the eleventh Quarterly Technical Progress Report under 
DOE Contract DE-AC22-89PC89883. Major topics reported are: (1) 
The results of a study designed to determine the effects of the 
conditions employed at the Wilsonville slurry preheater vessel on 
coal conversion is described. (2) Stable carbon isotope ratios were 
determined and used to source the carbon of three product sam- 
ples from Period 49 of UOP bench-scale coprocessing Run 37. 
The results from this coprocessing run agree with the general 
trends observed in other coprocessing runs that we have studied. 
(3) Microautoclave tests and chemical analyses were performed to 
“calibrate” the reactivity of the standard coal used for determining 
donor solvent quality of process oils in this contract. (4) Several 
aspects of Wilsonville Close-Coupled Integrated Two-Stage Lique- 
faction (CC-ITSL) resid conversion kinetics were investigated; 
results are presented. Error limits associated with calculations of 
deactivation rate constants previously reported for Runs 258 and 
261 are revised and discussed. A new procedure is described that 
relates the conversions of 850°F* , 1050°F*, and 850 x 1050°F 
material. Resid conversions and kinetic constants previously re- 
ported for Run 260 were incorrect; corrected data and discussion 
are found in Appendix | of this report. 


7550 (DOE/PC/89883-60) Coal liquefaction process 
streams characterization and evaluation: Quarterly technical 
progress report, July 1-September 30, 1992. Brandes, S.D.; 
Winschel, R.A.; Burke, F.P. CONSOL, Inc., Library, PA (United 
States). Nov 1992. 61p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC22-89PC89883. Order Number 
DE93007565. Source: OSTI; NTIS; GPO Dep. 

This is the twelfth Quarterly Technical Progress Report under 
DOE Contract DE-AC22-89PC89883. Major topics reported are: 
Summaries of the final reports produced by Lehigh University, 
West Virginia University, and Vander Sande Associates under the 
Participants Program are presented. Analytical data produced by 
CONSOL are provided in Appendix | for all samples employed in 
the Participants Program and issued with the samples to research 
groups in the Participants Program. A paper was presented at the 
1992 US Department of Energy Pittsburgh Energy Technology 
Center Liquefaction Contractors’ Review Conference, held in Pitts- 
burgh September 23-24, 1992, entitled “The Chemical Nature of 
Coal Liquid Resids and the Implications for Process Development”. 
It appears as Appendix 2 in this report. 


7551 (DOE/PC/89902-T14) Molecular biological enhance- 
ment of coal biodesuifurization: Final technical report. 
Litchfield, J.H. (Battelle, Columbus, OH (United States)); Zupancic, 
T.J.; Kittle, J.D. Jr.; Baker, B.; Palmer, D.T.; Traunero, C.G.; Wyza, 
R.E.; Schweitzer, A.; Conkle, H.N.; Chakravarty, L.; Tuovinen, O.H. 
Battelle, Columbus, OH (United States). 8 Oct 1992. 89p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC22-89PC89902. Order Number DE93005814. Source: OSTI; 
NTIS; GPO Dep. 

Progress is reported in understanding Thiobacillus molecular 
biology, specifically in the area of vector development. At the initia- 
tion of this program, the basic elements needed for performing 
genetic engineering in T. ferrooxidans were either not yet devel- 
oped. Improved techniques are described which will make it easier 
to construct and analyze the genetic structure and metabolism of 
recombinant T. ferrooxidans. The metabolism of the model organic 
sulfur compound dibenzothiophene (DBT) by certain heterotrophic 
bacteria was confirmed and characterized. Techniques were devel- 
oped to analyze the metabolites of DBT, so that individual 4S 
pathway metabolites could be distinguished. These techniques are 
expected to be valuable when engineering organic sulfur 
metabolism in Thiobacillus. Strain isolation techniques were used 
to develop pure cultures of T. ferrooxidans seven of which were 
assessed as potential recombinant hosts. The mixotrophic strain T. 





coprinus was also characterized for potential use as an electropo- 
ration host. A family of related Thiobacillus plasmids was 
discovered in the seven strains of P. ferrooxidans mentioned 
above. One of these plasmids, pTFI91, was cloned into a pUC- 
based plasmid vector, allowing it to propagate in E. coli. A key 
portion of the cloned plasmid was sequenced. This segment, which 
is conserved in all of the related plasmids characterized, contains 
the vegetative origin of DNA replication, and fortuitously, a novel 
insertion sequence, designated 1S3091. The sequence of the DNA 
origin revealed that these Thiobacillus plasmids represent a unique 
class of replicons not previously described. The potentially useful 
insertion sequence !S3091 was identified as a new member of a 
previously undefined family of insertion sequences which include 
the E. coli element 1S30. 


7552 (DOE/PC/90033-21) Advanced Coal Liquefaction Re- 
search and Development Facility, Wilsonville, Alabama: Run 
261 with Illinois No. 6 Burning Star Mine coal. Southern Co. 
Services, Inc., Birmingham, AL (United States); Southern Electric 
International, Inc., Wilsonville, AL (United States). Sep 1992. 239p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC22-90PC90033. Order Number DE93006556. Source: 
OSTI; NTIS; GPO Dep. 

This report presents the results of Run 261 performed at the Ad- 
vanced Coal Liquefaction R & D Facility in Wilsonville, Alabama. 
The run started on January 12, 1991 and continued until May 31, 
1991, operating in the Close-Coupled Integrated Two-Stage Lique- 
faction mode processing Illinois No. 6 seam bituminous coal (from 
Burning star No. 2 mine). In the first part of Run 261, a new bi- 
modal catalyst, EXP-AO-60, was tested for its performance and 
attrition characteristics in the catalytic/catalytic mode of the CC- 
ITSL process. The main objective of this part of the run was to 
obtain good process performance in the low/high temperature 
mode of operation along with well-defined distillation product end 
boiling points. In the second part of Run 261, Criterion (Shell) 324 
catalyst was tested. The objective of this test was to evaluate the 
operational stability and catalyst and process performance while 
processing the high ash Illinois No. 6 coal. Increasing viscosity and 
preasphaltenes made it difficult to operate at conditions similar to 
EXP-AO-60 catalyst operation, especially at lower catalyst replace- 
ment rates. 


7553 (DOE/PC/90047-T6) Synthesis of octane enhancers 
during slurry-phase Fischer-Tropsch: Quarterly technical 
progress report No. 7, April 1, 1992—June 30, 1992. Marcelin, G. 
Altamira Instruments, Inc., Pittsburgh, PA (United States). 24 Sep 
1992. 32p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC22-90PC90047. Order Number 
DE93007556. Source: OSTI; NTIS; GPO Dep. 

The objective of this project is to investigate three possible routes 
to the formation of ethers, in particular methyl tert-butyl (MTBE), 
during slurry phase Fischer-Tropsch reaction. The three reaction 
schemes to be investigated are: addition of i-butylene during the 
formation of methanol and/or higher alcohols directly from CO and 
He during slurry-phase Fischer-Tropsch; addition of i-butylene to 
FT liquid products including alcohols in a slurry-phase reactor con- 
taining an MTBE or other acid catalyst; and addition of methanol to 
slurry phase FT synthesis making iso-olefins. During the seventh 
quarter we continued the shake down experiments for the SBCR 
and conducted an initial aborted run. We have also re-started ex- 
periments on Scheme 1, i.e., the addition of iso-butylene during CO 
hydrogenation. Using a dual bed arrangement, we have demon- 
strated the synthesis of MTBE from syngas and iso-butylene. 


7554 (DOE/PC/S0051-T8) Anaerobic processing of low- 
rank coals: Quarterly progress report, July 1-September 30, 
1992. Jain, M.K.; Narayan, R.; Han, O. Michigan Biotechnology 
Inst., Lansing, Ml (United States). [1992]. 6p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC22- 
90PC90051. (PETC—34-92). Order Number DE93008041. Source: 
OSTI; NTIS; GPO Dep. 

The overall goal of this project is to find biological methods to re- 
move carboxylic functionalities from low-rank coals and to assess 
the properties of the modified coal towards coal liquefaction. The 
main objectives for this quarter were: (i) continuation of microbial 
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consortia maintenance and completion of coal decarboxylation us- 
ing batch reactor system, (ii) decarboxylation of model polymer, {iii) 
characterization of biotreated coals, and (iv) microautoclave 
liquefaction of the botreated coal. Progress is reported on the ther- 
mogravimetric analysis of coal biotreated in the absence of 
methanogens and under 5% hydrogen gas exhibits increased 
volatile carbon to fixed carbon ratio; that the microbial consortia 
developed on coal are being adapted to two different model poly- 
mers containing free carboxylic groups to examine decarboxylation 
ability of consortium; completion of experiments to decarboxylate 
two model polymers, polyacrylic acid and polymethyl methacrylate, 
have been completed; that the biotreated coal showed increase in 
THF-solubies. 


7555 (DOE/PC/90288-T8) Continuous-mixture kinetics of 
coal thermolysis in supercritical fluid: [Quarterly technical 
progress report, August-October 1992]. Wang, M. California 
Univ., Davis, CA (United States). Dept. of Chemical Engineering. 9 
Nov 1992. 21p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG22-90PC90288. Order Number 
DE93006440. Source: OSTI; NTIS; GPO Dep. 

The model developed builds on earlier models and introduces 
the following features: new rate expressions for both single-and 
two- fragment reactions; representation of initial coal composition 
by molecular weight distributions of chemical functional groups re- 
leasable from coal matrix by bond rupture; and applicability to 
semi-batch reactor. For the rate of coal depolymerization, two 
types of reactions are considered, one producing a single product 
species and the other producing two product species. A visualiza- 
tion of the reaction kinetics is presented. 


7556 (DOE/PC/90313-T7) Advanced, soluble hydrolique- 
faction and hydrotreating catalysts: Quarterly report No. 8, 
April 2, 1991-June 31, 1992. Laine, R.M. (Michigan Univ., Ann 
Arbor, MI (United States). Dept. of Materials Science and Engi- 
neering); Stoebe, T. Washington Univ., Seattle, WA (United 


States). Dept. of Materials Science and Engineering. 8 Sep 1992. 
5p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG22-90PC90313. Order Number DE93007477. Source: 
OSTI; NTIS; GPO Dep. 

Present hydroliquefaction of coal suffers from required high tem- 


peratures and high hydrogen pressures. Surface confined, 
organometallic catalysists are effective for hydrogenation and HDN 
of coal model compounds such as quinoline, but not of coal itself. 
Purpose of this program is to develop soluble analogs -of surface 
confined catalysts that can be impregnated directly into the coal 
structure at low temperatures. The program consists of 3 major 
tasks: preparation of candidate HPA (heteropolyanion) precata- 
lysts, HDN and HDO modeling studies, and direct liquefaction 
studies. During this period, preparation of [PRuMo,;O39}*~ cluster 
gave essentially the same size particles and activities as for the 
mixed metal system. The RuMo bimetallic catalyst was made to 
work as a HDN catalyst for tetrahydroquinoline. 


7557 (DOE/PC/91040-T4) Advanced direct liquefaction 
concepts for PETC generic units: Quarterly technical progress 
report, July 1992-September 1992. Kentucky Univ., Lexington, 
KY (United States). Center for Applied Energy Research; Sandia 
National Labs., Albuquerque, NM (United States); Consolidation 
Coal Co., Library, PA (United States); LDP Associates (United 
States). Nov 1992. 85p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC22-91PC91040. Order Number 
DE93007478. Source: OSTI; NTIS; GPO Dep. 

Preparation of the baseline economic assessment, based on 
Wilsonville Run #263J, continued. This baseline study will serve as 
the reference against which the results of this program will be com- 
pared. During the quarter calculation of the material and energy 
balances for the conceptual commercial plant were completed and 
estimation of the investment for the main process units was begun 
(Wyoming plant site basis). A presentation on the technical results 
of the baseline study was prepared and delivered at the Quarterly 
Project Review Meeting in Pittsburgh. 


7558 (DOE/PC/91041—T4) Preconversion processing of bi- 
tuminous coals: New directions to improved direct catalytic 
coal liquefaction: Quarterly report, July 1, 1992—September 30, 
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1992. BCR National Lab., Pittsburgh, PA (United States). Oct 1992. 
24p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC22-91PC91041. (BCRNL-L-1668). Order Number 
DE93006439. Source: OSTI; NTIS; GPO Dep. 

Soaking coal in coal liquids at 300-400°C (high-tenperature 
soaking) has been studied for coal dissolution prior to liquefaction 
in the previous task. Two high-volatile bituminous coals, Illinois No. 
6 and Pittsburgh No. 8, were examined in three different coal liq- 
uids. The high-temperature soaking was effective to solubilize more 
than 70 wt% cf these coals. The mechanism of disintegration of 
coal by the high-temperature soaking was investigated under vari- 
ous soaking conditions. The products was also analyzed with 
solvent swelling. These results were rationalized that coal is solubi- 
lized primarily by physical disintegration. The derived mechanism 
was consistent with the new concept of coal structure: A significant 
portion of coal is physically associated, not three-dimensionally 
cross-linked. Radically-induced scission reactions were proposed to 
prorate breakage of coal moleculs by the combination of the high- 
temperature soaking before liquefaction. In this term, the effect of 
radical initiators were investigated under the conditions of the high- 
temperature soaking and liquefaction. Illinois No. 6 coal and a coal 
liquid derived from the same coal were used. The first section re- 
ports the effect of radical initiators on coal disintegration, and the 
second section reports the effect of a radical initiator on coal lique- 
faction. Radical initiators had a positive effect on disintegration. 
However, the effect was highly temperature-dependent and had a 
negative effect on liquefaction at high tenperatures. 


7559 (DOE/PC/91043—-T4) An investigation of the role of 
water on retrograde/condensation reactions and enhanced 
liquefaction yields: Quarterly progress report, July 1, 1992— 
September 30, 1992. Miknis, F.P. Western Research Inst., 
Laramie, WY (United States). Oct 1992. 15p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC22- 
91PC91043. Order Number DE93006438. Source: OSTI; NTIS; 
GPO Dep. 

Changes in coal structure that occur during coal drying and 
steam pretreatments will be measured in order to determine what 
effect water has on retrograde/condensation reactions, and to de- 
termine how water enhances coal reactivity toward liquefaction. 
Coal drying experiments were begun using thermal, microwave, 
and chemical methods; NMR data were collected. A stirred mi- 
croautoclave reactor system was acquired. 


7560 (DOE/PC/91058-T3) Rate enhancement for catalytic 
upgrading coal naphthas: Quarterly progress report, April- 
June 1992. Liaw, Shuh Jeng; Keogh, R.A.; Davis, B.H. Kentucky 
Univ., Lexington, KY (United States). Center for Applied Energy 
Research. [1992]. 55p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC22-91PC91058. Order Number 
DE93007563. Source: OSTI; NTIS; GPO Dep. 

The amount of individual nitrogen and sulfur presented in the 
feed and hydrotreated Illinois #6 naphtha were determined. The 
major nitrogen class in the naphtha are anilines. The major sulfur 
components identified are thiophenes and benzothiophenes. The 
aniline and quinoline is harder to remove than pyridine. The aniline 
and pyridine, without any carbon substituted, is the easiest one to 
remove in their class. The quinoline, without any carbon substi- 
tuted, is approximately as hard as one carbon substituted quinoline 
to remove. Both Co-Mo and Ni-W catalysts follow the similar pat- 
tern of the nitrogen removal at different temperatures. The sulfur 
compounds of the Ill. #6 naphtha was separated to three classes, 
i.e. sulfides and thiols, thiophenes and benzothiophenes, for 
comparisons. The thiophenes was the major component of the hy- 
drotreated naphtha at most temperatures; however, the sulfides 


and thiols class becomes the major component at temperatures 
greater than 300°C. 


7561 (DOE/PC/91257—-T14) Molten-Caustic-Leaching (MCL 
or Gravimelt) System Integration Project: Topical report for 
test circuit operation. TRW Space and Technology Group, Re- 
dondo Beach, CA (United States). Applied Technology Div. Nov 
1990. 284p. Sponsored by USDOE, Washington, DC (United 


States). DOE Contract AC22-86PC91257. 


Order 
DE93005216. Source: OSTI; NTIS; GPO Dep. 


Number 
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This is a report of the results obtained from the operation of an 
integrated test circuit for the Molten-Caustic-Leaching (MCL or 
Gravimelt) process for the desulfurization and demineralization of 
coal. The objectives of operational testing of the 20 pounds of coal 
per hour integrated MCL test circuit are: (1) to demonstrate the 
technical capability of the process for producing a demineralized 
and desulfurized coal that meets New Source Performance Stan- 
dards (NSPS); (2) to determine the range of effective process 
operation; (3) to test process conditions aimed at significantly lower 
costs; and (4) to deliver product coal. 


7562 (DOE/PC/91286-T4) The role of catalyst precursor 
anions in coal gasification: Fourth quarterly report. Abotsi, 
G.M.K. Clark Atlanta Univ., GA (United States). Research Center 
for Science and Technology. [1992]. 13p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG22-91PC91286. 
Order Number DE93006487. Source: OSTI; NTIS; GPO Dep. 

The aims of the proposed project are to enrich our understand- 
ing of the roles of various aqueous soluble catalyst precursor 
anions on the surface electrical properties of coal and to ascertain 
the influence of the surface charge on the adsorption, dispersion, 
and activities of calcium and potassium. These goals will be 
achieved by impregnating a demineralized North Dakota lignite 
(PSOC 1482) with calcium or potassium catalyst precursors con- 
taining acetate (CH;COO-), chloride (CI—), nitrate (NO3—), sulfate 
(SO,2-), and carbonate (CO3*-) anions. In the past quarter, the 
effects of (CH3COO-), CI-, (NO3~), (CO3*-) or (CO32-) on the 
surface charge properties of the coal has been initiated using the 
calcium salts of these anions. Like the corresponding potassium 
compounds investigated previously, increasing anion concentra- 
tions produce less negative charge on the coal surface through the 
interaction of calcium ions with the surface. This was confirmed by 
metal adsorption and chemical analysis of the filtered coal parti- 
cles. The extent of metal adsorption was strongly dependent on 
the catalyst precursor. For potassium, maximum metal uptake from 
solution was obtained using potassium carbonate, followed by 
potassium acetate, while the lowest metal loadings were obtained 
when using the chloride, nitrate or the sulfate of potassium. The 
adsorption data are generally in agreement with the zeta potential 
results and suggest electrostatic attraction between the metal 
cation and the anionic coal surface. Fourier transform infrared stud- 
ies are in progress to elucidate the coal-catalyst interactions. 


7563 (DOE/PC/91288-T5) High temperature electrochemi- 
cal separation of H2S from coal gasification process streams: 
Quarterly progress report, July 1, 1992—September 30, 1992. 
Winnick, J. Georgia Inst. of Tech., Atlanta, GA (United States). 
School of Chemical Engineering. [1992]. 11p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG22- 
91PC91288. Order Number DE93007468. Source: OSTI; NTIS; 
GPO Dep. 

“method of polishing coal synthesis by electrochemical opera- 
tion is being perfected. An electrochemical potential gradient is 
used to remove H2S from the coal gas stream, leaving only Hz to 
enrich the exiting polished gases. Sulfur byproduct is swept away 
by an inert sweep gas and later condensed. Current experiments 
are based on improving selective removal from low initial H2S con- 
tents (10 ppm). High flow rate data is also being investigated along 
with sealing the cell housings. Latest option for consistent removal 
and seals is Zircar manufactured membranes. 


7564 (DOE/PC/92532-T1) Fischer-Tropsch synthesis in 
supercritical reaction media: Progress report, July 10, 1992- 
September 30, 1992. Subramaniam, B. Kansas Univ., Lawrence, 
KS (United States). Oct 1992. 5p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract FG22-92PC92532. 
Order Number DE93006515. Source: OSTI; NTIS; GPO Dep. 

The goal of this research is to thoroughly investigate the feasibil- 
ity of using supercritical fluid (SCF) solvent medium for carrying out 
Fischer-Tropsch (FT) synthesis. Research will address the system- 
atic experimental investigations of FT synthesis over supported Fe 
and Co catalysts in a CSTR and in a fixed-bed reactor at typical 
synthesis temperatures (240-260°C). The SCF medium to be 
employed is n-Hexane (P. = 29.7 bar; T.= 233.7°C), while n- 
Hexadecane will be employed as the liquid reaction medium. 
Overall conversion, product distribution and catalyst deactivation 





will be measured in each case for various feed H2/CO ratios rang- 
ing from 0.5 to 2. Product analyses will be carried out using GC/ 
TCD, GC/FID and GC/MS systems. The fresh and used catalysts 
will be characterized with respect to active metal dispersion, sur- 
face area and pore size distribution. 


7565 (ETDE/JP-mf-93768175) Japan’s Sunshine Project.: 
1991 annual summary of coal liquefaction and gasification. 
Agency of Industrial Science and Technology, Tokyo (Japan). Jul 
1992 209p. (In Japanese). Order Number DE93768175. Source: 
OSTI; NTIS. 

Out of the research and development on the 1991 Sunshine 
Project, the results of coal liquefaction/gasification are reported. 
The basic research of coal liquefaction/gasification is conducted. 
The research plan for a 150 ton/day scale pilot plant (PP) is 
worked out for the development of bituminous coal liquefaction 
technology by NEDOL process. Data of PSU (Process Support 
Units) operation, especially, are studied. Concerning the data ob- 
tained through dismantling of the 50 ton/day PP in Australia which 
uses Australian Victoria coal due to completion of its operation and 
also obtained from its support research, they are reflected in the 
design of a demonstration plant, and the results are arranged for 
study. Research and development on refining technology of coal- 
derived liquid such as Illinois coal liquid and on application 
technology of its products are made. For the development of coal- 
use hydrogen production technology, conducted is the research of 
a high temperature gasification PP by entrained flow bed process 
which is the core of the coal gasification technology. Elementary 
study with a 2 ton/day furnace is made for the development of the 
entrained flow bed coal gasification combined cycle power genera- 
tion system. Also conducted are PP construction, adjusting 
operation and the overall research operation. 


7566 (ETDE/JP-mf-93768175, pp. 1-7) Basic studies on 
the effects of coal properties on the liquefaction of coal and 
liquefaction process development. Maekawa, Y. (Government 
Industrial Development Laboratory, Hokkaido, Sapporo (Japan)). 
Agency of Industrial Science and Technology, Tokyo (Japan). Jul 
1992. 209p. (in Japanese). In Japan’s Sunshine Project.: 1991 an- 
nual summary of coal liquefaction and gasification. Order Number 
DE93768175. Source: OSTI; NTIS (US Sales Only). 

Active hydrogen in coal was quantified, iron-sulfur catalyst work- 
ing mechanisms were elucidated for relaxing liquefying conditions, 
and catalysts were improved. Discussions were given on synergis- 
tic effects in coprocessing coal and bitumen, and on catalytic 
effects. A result was obtained that as the liquefaction characteris- 
tics according to the kinds of coal, hydrogen selectivity varies in 
gaseous hydrogen and solvents on coal molecular weight reducing 
reaction. It was also learned in the study on iron-based compound- 
ing catalysts that liquefaction activities in sulfide catalysts and 
sulfuric acid type catalysts depend more largely on gaseous hydro- 
gen than on donor hydrogen, and that a synergistic effect of 
eliminating the coal species dependence can be obtained by com- 
pounding both catalysts. With respect to reforming reactions, the 
sulfuric acid type catalysts showed nucleic hydrogenation activity 
and de-alkylation activity, while the sulfide catalysts accelerated the 
nucleic hydrogenation activity. The main catalytic effects in bitumen 
hydrogenation process were seen in suppression of cyclizing reac- 
tion in aliphatic compounds. The commercially available NiMo and 
CoMo catalysts showed higher weight reducing effect than with any 
of the iron-based catalysts. 5 figs. 


7567 (ETDE/JP-mf-93768175, pp. 8-14) Studies on 
catalysts for coal liquefaction. Shin, S. (National Chemical Labo- 
ratory for Industry, Tokyo (Japan)). Agency of Industrial Science 
and Technology, Tokyo (Japan). Jul 1992. 209p. (in Japanese). In 
Japan's Sunshine Project.: 1991 annual summary of coal liquefac- 
tion and gasification. Order Number DE93768175. Source: OSTI; 
NTIS (US Sales Only). 

Discussions were given on acquiring catalyst design guidelines 
for hydrogenative decomposition reactions in coal liquefied oil, on 
analyzing reaction characteristics of oil in coal liguified oil decom- 
posing into oil extracts, and on catalyst utilization modes as well as 
their preparation methods. Liquefied oil was reacted for hydrogena- 
tion using Ni-Mo and Ni-W catalysts to discuss effects of metallic 
components in the liquefied oil on reduction in catalytic activities. It 
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was found that alkali and alkaline earth components reduce the ac- 
tivities greatly. This tells of a necessity of controlling hydrogenation 
and decomposition capabilities of catalysts to reduce liquefied oil 
gravities. Sulfur and nitrogen were removed from coprocessed oil, 
kerosene oil, and light oil fractions using a two-step upgrading 
reaction process. This gravity reduction process enabled manufac- 
turing efficiently gasoline fraction. Heptane soluble residual oil with 
a boiling point of 450°C or was analyzed into polarizing component 
and non-polarizing component, and their respective chemical com- 
positions were analyzed. The result showed that the polarizing 
component consists mainly of condensation polycyclic compounds 
with two to six rings containing hetero atoms. 6 figs. 


7568 (ETDE/JP-mf-93768175, pp. 15-24) Basic studies on 
coal liquefaction reaction, reforming and utilization of liquefac- 
tion products. Shiraishi, M. (National Institute for Resources and 
Environment, Tsukuba (Japan)). Agency of Industrial Science and 
Technology, Tokyo (Japan). Jul 1992. 209p. (in Japanese). In 
Japan’s Sunshine Project.: 1991 annual summary of coal liquefac- 
tion and gasification. Order Number DE93768175. Source: OST]; 
NTIS (US Sales Only). 

Discussions were given on the following matters: A condition to 
obtain liquefied oil at high efficiency using Ni-Mo and Co-Mo cata- 
lysts; invert ratio in hydropyrolytic liquefaction and product 
distribution; coal liquefaction yield when petroleum-based 
heavy-gravity oil is used as a solvent; comparison of hydrogena- 
tion, contact decomposition, and hydrogenative decomposition 
processes as means to reform liquefied oil; and a separation ex- 
periment on hetero compounds and polycyclic aromatic compounds 
in liquefied oil using the water-methanol process and the pressure 
crystallizing process. In liquefying reaction in sub-bituminous coal 
using a high-dispersion ferrous catalyst, Fe bearing coal was 
recovered at more than 98%. The FCC-LCO coal liquefaction sol- 
vents achieved nearly the same HI, Tl, TH and Fi invert ratios as 
with tetralin solvent. As regards the effects of  tetralin, 
1-methyinaphthalene, and cis-decalin on light oil yield from heavy- 
gravity oil, tetralin was found a suitable additive. Separation of 
hetero compounds from coal liquefied oil using the pressure crys- 


tallization process recovered isoquinoline at about 30%. 3 figs., 3 
tabs. 


7569 (ETDE/JP-mf-93768175, pp. 25-31) Basic research 
on initial stage of coal liquefaction. Hirosue, H. (Government 
Industrial Research Institute, Kyushu, Saga (Japan)). Agency of In- 
dustrial Science and Technology, Tokyo (Japan). Jul 1992. 209p. 
(In Japanese). In Japan’s Sunshine Project.: 1991 annual sum- 
mary of coal liquefaction and gasification. Order Number 
DE93768175. Source: OSTI; NTIS (US Sales Only). 

Discussions were given on properties of coal slurry in bituminous 
coal liquefaction processes, reactions in initial stage of coal lique- 
faction into which auxiliary additives are added, and precipitation 
phenomena in the preheating process. The viscosity of coal slur- 
ries in the temperature raising process showed the maximum value 
at around 37.5°C as a result of coal swelling. Preasphaltene pro- 
duction can be finished nearly completely when the temperature 
was raised to from 300°C to 425°C. In quick heat treatment for 
short period of time as well, the slurry properties are affected 
largely by solvent characters. The properties of catalysts used in 
the reactions affect fairly largely the initial liquefaction reaction. Hy- 
drogen donating additives work effectively in reforming oil sand 
residues generated from depressurization process. In a heat treat- 
ment at higher than 450°C for more than one hour, fairly large 
portion of ash-free CLB (residual oil from primary hydrogen adding 
liquefaction of brown coal) was turned heavier in gravity and trans- 
formed into toluene insoluble component. In a brown coal 
liquefaction process, an Fe;—x S catalyst accelerates gravity re- 
duction in ash-free CLB. 6 figs., 6 tabs. 


7570 (ETDE/JP-mf-93768175, pp. 32-39) Studies on the 
mechanism of direct hydrogenation reaction and prevention of 
coking. Sanada, Y. (Hokkaido University, Sapporo (Japan). Fac- 
ulty of Engineering); Ito, H. Agency of Industrial Science and 
Technology, Tokyo (Japan). Jul 1992. 209p. (In Japanese). In 
Japan's Sunshine Project.: 1991 annual summary of coal liquefac- 
tion and gasification. Order Number DE93768175. Source: OSTI; 
NTIS (US Sales Only). 
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Discussions were given on the mechanism of liquefaction reac- 
tion using model materials, conditions of coal liquefaction reaction, 
characteristics of generated asphaltene, and quantitative evaluation 
on coking reaction. In liquefaction reaction in Wandoan coals using 
synthesized iron sulfide catalyst, the kinds of solvents used in coal 
systems with different aromaticities did not present difference in the 
reactivity. Use of solvents suppresses condensation polymerization 
and raises coal invert ratio. Keeping a temperature too high in oil 
gravity reducing process can cause marked increase in gas gener- 
ation. A two-step heat treatment in which a reaction temperature is 
kept low for longer time and high for shorter time suppresses gas 
generation producing liquefied product in larger quantity. The syn- 
thesized iron sulfide catalyst has high coal liquefying activity, raises 
coal invert ratio in proportion with the amount of catalyst addition, 
and increases oil and asphaltene yields. A simulation was carried 
out on semi-coke production during liquefaction reaction, which 
clarified that suppressing semi-coke production requires sufficient 
amount of hydrogen donating solvent to be supplied during the ini- 
tial stage of the reaction in which more of thermally decomposed 
fragments are produced. 12 figs. 


7571 (ETDE/JP-mf-—93768175, pp. 40-46) Dissolution reac- 
tion of coal by hydrogen-donating aromatic solvent and 
development of effective catalyst. Niki, E. (The University of 
Tokyo, Tokyo (Japan)). Agency of Industrial Science and Technol- 
ogy, Tokyo (Japan). Jul 1992. 209p. (In Japanese). In Japan’s 
Sunshine Project.: 1991 annual summary of coal liquefaction and 
gasification. Order Number DE93768175. Source: OSTI; NTIS 
(US Sales Only). 

Discussions were given on hydrogenation of aromatic rings using 
transition metal catalysts, and thermal and hydrogen decomposition 
of diallyl alkane as part of the efforts of elucidating the coal lique- 
faction reaction mechanism. Hydrogenation reaction was made in 
decalin solvent at 350°C on naphthalene, two kinds of methyinaph- 
thalene, and nine kinds of dimethyinaphthalene using Fe, FeS2, 
Rw/C, Ni-Mo-O/AIl203, Ni-Mo-S/Al2O3. catalysts, then discussions 
were made on activity and selectivity of each catalyst, and reactivi- 
ties in different aromatic compounds. The hydrogenation reaction in 
naphthalenes varies largely depending on the catalysts used for 
the reaction, and so does on locations of methyl groups coupled 
with the naphthalene rings and the number of methyl groups. In 
the reaction of diallyl alkane as a model reaction of primary coal 
liquefaction, dinaphthyl alkanes have by far stronger reactivity than 
diphenyl alkanes. The reactivity of diallyl methane with one methy- 
lene group is stronger than other diallyl alkanes. 2 figs., 6 tabs. 


7572 (ETDE/JP-mf-—93768175, pp. 47-53) Mechanistic basis 
of the coal dissolution by hydrogen donor solvents.: Multi- 
stage coal liuefaction for the better liquid yield under milder 
conditions. Mochida, |. (Kyushu University, Fukuoka (Japan). Insti- 
tute of Advanced Material Study). Agency of Industrial Science and 
Technology, Tokyo (Japan). Jul 1992. 209p. (in Japanese). In 
Japan’s Sunshine Project.: 1991 annual summary of coal liquefac- 
tion and gasification. Order Number DE93768175. Source: OSTI; 
NTIS (US Sales Only). 

Optimization of two-stage liquefaction which employs a hydrogen 
donnor solvent/catalyst was investigated for putting coal liquefac- 
tion into practice. Solvent-hydrogen immigrating liquefaction in the 
1st stage and subsequent iron-sulfide-catalyzed hydrogenation re- 
action in the 2nd stage were carried out to search for the reaction 
conditions which allow to exhibit the maximum capabilities of 
solvent and catalyst in each stage and to reduce the amount of sol- 
vent. The following materials were used in this investigation: Coal: 
Morwel brown coal; liquefaction solvent: 4HFL obtained by hydro- 
genating fluoranthene using a Ni-Mo catalyst; catalyst: synthetic 
byerite offered by NEDO. A high liquefaction yield of up to 81% 
producing oil and asphaltene was attained in the two-stage lique- 
faction in which the solvent/coal ratio is one using the hydrogen 
immigration reaction(1st stage)/catalytic hydrogenation reaction(2nd 
stage). The two-stage liquefaction method using a tubing-bomb / 
autoclave provides a very high liquefaction efficiency, a solvent/ 
coal ratio as low as one, and a reaction-volume efficiency of 50% 
which is high, compared with 30-40% of the current process. Pres- 
sure of 100atm is sufficient for the hydrogen pressure at the 2nd 
stage, so as to accomplish a high liquefaction efficiency. 4 figs. 
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7573 (ETDE/JP-mf-93768175, pp. 54-60) Basic research 
on gasification characteristics of various coals. Kitano, K. 
(Government Industrial Development Laboratory, Hokkaido, Sap- 
poro (Japan)). Agency of Industrial Science and Technology, Tokyo 
(Japan). Jul 1992. 209p. (In Japanese). In Japan’s Sunshine 
Project.: 1991 annual summary of coal liquefaction and gasification. 
Order Number DE93768175. Source: OSTI; NTIS (US Sales Only). 
Studies have been carried out on the gasification reaction rates 
of various coals, physical properties of coal ash under high temper- 
atures, application of residue in coal liquefaction to a gasification 
process, inspection using gasification furnace, etc. in order to de- 
velop a coal gasification process having a broad adaptivity to a 
variety of domestic and overseas coal. A comparison between 
cyclone-collected char(CC) and raw coal char(RC) showed a 
higher reactivity of the former in gasfication. As the results of oil 
agglomeration(OA treatment), it was found that there is a small re- 
action difference between raw coal and various OA coals in Illinois 
coal and the reactivity of raw coal is higher than those of various 
OA coals in Montana and Wyoming coals. Melting point measure- 
ments of samples of OA coal and gravity-concentrated coal 
showed a rough correlation between the melting point measured in 
accordance with JIS and the chemical composition of ash. While 
the spectral patterns of raw coal are different depending on the 
kind of coal, but those of samples of liquefaction residue are simi- 
lar to each other and related to caking property of liquefied 
reasidue and the reactivity of char. The reaction rate formula for 
two-component carbon reaction model is effective for the reaction 
chamber of fluidized bed type. 9 figs., 4tabs. 
7574 


(ETDE/JP-mf-93768175, pp. 61-66) Fundamental 


studies on improvement of the efficiency of coal gasification. 
Shiraishi, M. (National Institute for Resources and Environment, 
Tsukuba (Japan)). Agency of Industrial Science and Technology, 
Tokyo (Japan). Jul 1992. 209p. (in Japanese). In Japan’s Sunshine 
Project.: 1991 annual summary of coal liquefaction and gasification. 
Order Number DE93768175. Source: OSTI; NTIS (US Sales Only). 


A study was carried out concerning the analysis and evaluation 
of data on coal gasification and the desulfurization technique in 
coal liquefaction in order to elucidate the conditions required for 
improving the efficiency of coal gasification. The relation about the 
material balance in coal gasification was theoretically examined 
and a formula representing the cold gas efficiency was derived 
from the elemental balance in the general formula of coal gasifica- 
tion. The data analyzed in this process clearly show the features of 
the fluidized bed gasification which is operated usually under the 
condition of excessive steam for avoiding the clinker system. The 
features of gasification data can be examined from the comparison 
between the theoretically predicted idealistic value and the actual 
value. Regarding in-furnace desulfurization, more than 70% of sul- 
fur compounds coukid be removed by blowing Ca compound of 
more than 4%, in terms of metallic Ca, for the supplied amount of 
coal, using a jet layer gasification furnace. The physical and chemi- 
cal properties of various kinds of loess were investigated in the 
hot-dry process to discuss the reason of exhibiting excellent perfor- 
mance. The performance of loesses is improved when their 
burning temperature is raised because of many macro fine holes. 3 
figs., 3 tabs. 


7575 (ETDE/JP-mf-93768175, pp. 67-73) Development of 
bituminous coal liquefaction.: Engineering, construction and 
operation of 150t/d coal liquefaction pilot plant. Ueda, S. (New 
Energy and Industrial Technology Development Organization, 
Tokyo (Japan)). Agency of Industrial Science and Technology, 
Tokyo (Japan). Jul 1992. 209p. (In Japanese). In Japan’s Sunshine 
Project.: 1991 annual summary of coal liquefaction and gasification. 
Order Number DE93768175. Source: OSTI; NTIS (US Sales Only). 

In fiscal 1991, the items relating to the construction of a 150t/d 
pilot plant(PP) were examined; the application to the government 
office was executed; and site preparation and all temporary work 
were performed at the planned site for pilot plant construction in- 
side Kashima steel-making works of Sumitomo Metal Industries, 
Ltd. The research plan for this pilot plant was prepared making ref- 
erence to the fundamental and detailed designs of process and 
utility, the operation program, the results of basic and supporting 
researches and facility planning all conducted by fiscal 1990. In 








particular, the research plan and facility plan for the 150t/d scale 
pilot plant were reconsidered so that they reflect the operation data 
of PSU. Detailed design was carried out for the coal pre-treatment 
facility, reaction facility in coal liquefaction, liquefied oil distillation 
facility, coal hydrogenation facility, and their ancillary facilities. In 
addition, the system, planning and method, etc. for securing PP 
were executed. The coking characteristics related to the uneven- 
ness of surface, flowrate and the kind of coal were examined for 
the purpose of preventing coking trouble in the slurry pre-heating 
furnace. Data were acquired concerning the characters of 
Wyoming coal in the slurry state and the measures for increasing 
the slurry concentration. 


7576 (ETDE/JP-mf-93768175, pp. 74-80) Development of 
bituminous coal liquefaction.: Research on 1t/d process sup- 
porting unit (PSU). Ueda, S. (New Energy and Industrial 
Technology Development Organization, Tokyo (Japan)). Agency of 
Industrial Science and Technology, Tokyo (Japan). Jul 1992. 209p. 
(In Japanese). In Japan’s Sunshine Project.: 1991 annual sum- 
mary of coal liquefaction and gasification. Order Number 
DE93768175. Source: OSTI; NTIS (US Sales Only). 

Research was carried out on the operatrion of NEDOL 1t/d pro- 
cess support unit(PSU). A liquefied oil yield of 50wt.% was 
obtained at 450°C which is the temperature condition for the reac- 
tiono of liquefaction of Wyoming coal. The liquefaction yield hardly 
changes even when the added amount of catalyst is increased to 
more than 2wt.%. The fraction of heavy oil(260-538°C) decreases 
in the order of Wandoan coal, Wyoming coal, and Illinois No.6 
coal. Conversely, the fraction of medium-gravity oil(220-260°C) is 
largest in Illinois No.6 coal and smallest in Wandoan coal. The 
fractions of aromatic family, oxygen and sulfur lower as the reac- 
tion temperature is increased in Wyoming coal. The yields of 
phenols and cresols rise above 450°C of reaction temperature. 
The relative viscosity of Wyoming coal slurry is high compared with 
those of Wandoan and Illinois coals. The production of solids in 
Wyoming coal is larger than that of Wandoan coal. This may be 
due to the difference in the Ca content in the original coal. The fa 
values (aromacity) of HVGO and LVGO in the circulating solvent 
were increased with the rise of reaction temperature. 4 figs. 


7577 (ETDE/JP-mf-93768175, pp. 81-83) Development of 
bituminous coal liquefaction.: Liquefaction of cleaned or 
blended coals. Ueda, S. (New Energy and Industrial Technology 
Development Organization, Tokyo (Japan)). Agency of Industrial 
Science and Technology, Tokyo (Japan). Jul 1992. 209p. (in 
Japanese). In Japan’s Sunshine Project.: 1991 annual summary of 
coal liquefaction and gasification. Order Number DE93768175. 
Source: OSTI; NTIS (US Sales Only). 

Evaluation of liquefaction characteristics of pre-treated coal and 
mixed coal was made in order to improve the economics in the liq- 
uefaction process of bituminous coal. The results of liquefaction of 
llinois No.6 coal and Montana coal obtained from the comprehen- 
sive operation (gravity concentration + removal of harmful 
components + purification) of pre-treated coal showed that harmful 
components of ash, calcium, chlorine etc. decrease; the yield of 
liquefied oil increases a little; and the fluidity of liquefaction residue 
is enhanced in pre-treated coal compared with unprocessed coal. 
Although the recovery of fine coal can be heightened by re- 
charging the dust coal, which has been removed prior to the 
charge in the gravity concentration process, to each process 
suceeding to gravity concentration, the liquefaction characteristics 
change with the characters of dust coal. The liquefaction of mixture 
of eight kinds of bituminous coal having carbon content of 70%- 
90wt% gives a yield of liquefaction product weight-averaged by the 
experimental yields of individual coal components. The fluidity of 
liquefaction residue of mixed coal roughly satisfies the additivity 
taking account of mixing ratios of unprocessed coals. 2 figs. 


7578 (ETDE/JP-mf-93768175, pp. 84-86) Development of 
bituminous coal liquefaction.: Process variables study for 
NEDOL process. Ueda, S. (New Energy and Industrial Technology 
Development Organization, Tokyo (Japan)). Agency of Industrial 
Science and Technology, Tokyo (Japan). Jul 1992. 209p. (in 
Japanese). In Japan’s Sunshine Project.: 1991 annual summary of 
coal liquefaction and gasification. Order Number DE93768175. 
Source: OSTI; NTIS (US Sales Only). 
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Basic study was carried out on the acquisition of fundamental 
data for quantification regarding the improvement of distillate frac- 
tion of liquefied oil and the measures to improve the economics 
and performance of NEDOL process. The investigation using an 
autoclave showed that Wandoan coal and Illinois coal give almost 
the same results and Battle River coal gave a low result in the 
yield of liquefaction. The ratio of hydrogen gas consumption to the 
yield of liquid was recognized to be positively correlating with H/C 
(number of atoms) of coal. According to an investigation using a 
small-sized continuous apparatus, the increase of added amount of 
catalyst is accompanied by the improvement of liquefaction reac- 
tion characteristic. This is probably because iron and sulfur 
conponents included in large amounts in Illinois No.6 coal exhibit a 
catalystic effect. The liquefying reaction characteristics are 
improved with the rise of G/L(gas-liquid ratio) and these character- 
istics are not lowered by coarsening the particle size of crushed 
coal powder to a maximum particle size of approx. 3m/m increas- 
ing the slurry , concentration of coal to approx. 50wt.%, or bringing 
A fa value (aromaticity) of solvent hydrogenation depth to an ex- 
treme value of about 0.35(fa=0.55). 2 figs. 


7579 (ETDE/JP-mf—93768175, pp. 87-93) Development of 
bituminous coal liquefaction.: Study on coal liquefaction 
conditions. Ueda, S. (New Energy and Industrial Technology De- 
velopment Organization, Tokyo (Japan)). Agency of Industrial 
Science and Technology, Tokyo (Japan). Jul 1992. 209p. (In 
Japanese). In Japan’s Sunshine Project.: 1991 annual summary of 
coal liquefaction and gasification. Order Number DE93768175. 
Source: OSTI; NTIS (US Sales Only). 

The results of study on NEDOL process BSU by the last year 
were classified and analyzed to contribute to the refinement of ele- 
mental techniques. The method of preparing iron sulfide deposited 
coal as a high-dispersion type, iron-based catalyst was investigated 
and thereby 0.14-1.53wt.% catalyst was dispersed and successfully 
attached to coal using ferrous sulfate and sodium sulfide in a spe- 
cific preparative condition. A liquefaction reaction test of colloidal 
iron sulfide catalyst deposited coal exhibited a reactivity value 
equal to synthetic iron sulfide catalyst deposited coal though the 
amount of catalyst in the former was about (1/3) of that in the lat- 
ter. In the liquefaction reaction test of high-concentration slurry of 
coal with catalyst, catalyst deposited coal undergoes slight effect of 
coal concentration, giving a prospect of securing a good reactivity. 
A liquefaction reaction test carried out for, lowering the amount of 
catalyst deposited coal exhibited that a high-dispersion attachment 
of catalyst only to part of coal used for the reaction gives a satis- 
factory reactivity. The circulating solvent in which slurry is adjusted 
by liquefied oil provides wettness smaller and reactivity higher than 
other ones. Elongation of time for adjusting slurry improves reactiv- 
ity. 7 figs. 


7580 (ETDE/JP-mf-93768175, pp. 94-97) Development of 
bituminous coal liquefaction.: Study on the synthetic iron sul 
fide catalyst. Ueda, S. (New Energy and Industrial Technology 
Development Organization, Tokyo (Japan)). Agency of Industrial 
Science and Technology, Tokyo (Japan). Jul 1992. 209p. (in 
Japanese). In Japan’s Sunshine Project.: 1991 annual summary of 
coal liquefaction and gasification. Order Number DE93768175. 
Source: OSTI; NTIS (US Sales Only). 

A small-sized apparatus for manufacturing synthetic sulfide was 
designed, and instruments were procured for the purpose of devel- 
oping technique of liquefying bituminous coal. Fundamental 
conditions of designing a small-sized apparatus to be used for ac- 
quiring the manufacturing technique of dry synthetic iron sulfide 
catalyst was determined as follows: Starting materials are ferric 
sulfate monohydrate and sulfur. The form of sulfiding reactor is of 
fluidized burning furnace. The production amount of catalyst was 
determined to be 10 kg/h by adopting the empty tower speed at the 
time when a good quality catalyst was obtained. The reaction tem- 
perature was determined to be 500°C. The atmospheric pressure 
was adopted as design pressure and residence time was deter- 
mined from the results of past experiments. The products were 
collected from a cyclone and an electric dust collector installed at 
the exhaust port of the kiln and from the overflow line of the kiln. A 
cooling apparatus was installed for treating exhaust gas, and SO2 
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absorbent was 5wt.% NaOH. The alkaline solution which has ab- 
sorbed SO2 was subjected to PH treatment after being filtrated. 


7581 (ETDE/JP-mf-93768175, pp. 98-104) Development of 
bituminous coal liquefaction: Study on hydrogenation 
catalysts for the recycled solvent. Ueda, S. (New Energy and In- 
dustrial Technology Development Organization, Tokyo (Japan)). 
Agency of Industrial Science and Technology, Tokyo (Japan). Jul 
1992. 209p. (In Japanese). In Japan’s Sunshine Project.: 1991 an- 
nual summary of coal liquefaction and gasification. Order Number 
DE93768175. Source: OSTI; NTIS (US Sales Only). 

A study was made on the improvement/development of hydro- 
genation catalysts and the evaluation of their industrial feasibility, 
the improvement of n-paraffin disintegration catalysts and the light 
pre-treatment for hydrogenation so as to contribute to the develop- 
ment of liquefaction technique for bituminous coal. As one of the 
measures for economics improvement, the hydrogenation reaction 
of Illinois coal circulating solvent was used to try the application of 
sulfide impregnated type catalyst(sulfide catalyst) requiring no pre- 
liminary sulfiding. A sulfiding catalyst can provide an initial activity 
roughly equivalent to that of the catalyst sulfidized by the conven- 
tional method, with no preliminary sulfiding treatment as the results 
of adjusting six sulfiding catalysts. It is, however, necessary to in- 
vestigate the methods of catalyst preparation such as methods for 
adding precursers of sulfides in order to allow the practical applica- 
tion of sulfiding catalysts. The addition of a sulfiding agent(8wt.% 
butane thiol) into the solvent is indispensable to suppress the activ- 
ity degradation in the solvent hydrogenation in which a sulfiding 
catalyst is used. The test results of hydrogenation treatment of 
n-paraffin disintegrating catalyst using a slight hydrogenation pre- 
treatment of Wandoan coal showed no significant change in 
n-paraffin disintegrating activity even when the pre-treatment condi- 
tions for light hydrogeneration were severe. 4 figs., 3 tabs. 


7582 (ETDE/JP-mf-93768175, pp. 105-109) Development 
of brown coal liquefaction.: Study of a brown coal liquefaction 
with a 50 ton/day pilot plant. Ueda, S. (New Energy and Indus- 
trial Technology Development Organization, Tokyo (Japan)). 
Agency of Industrial Science and Technology, Tokyo (Japan). Jul 
1992. 209p. (in Japanese). In Japan’s Sunshine Project.: 1991 an- 
nual summary of coal liquefaction and gasification. Order Number 
DE93768175. Source: OSTI; NTIS (US Sales Only). 

The dismantling work of a 50t/d pilot plant(P.P.), excepting the 
facilities to be transferred to Coal Corporation Victoria, having 
finished the construction and operation in Australia and the investi- 
gation on a demonstration plant (D.P.) were performed in order to 
develop the liquefaction technique of Victoria-Australia brown coal. 
The data having been obtained in the operation of the P.P. was 
soried and analyzed in comparison with those obtained in the 
supporting study and the collecting work of the fruit such as the ex- 
amination for the design of the D.P. physical properties of the 
liquefied oil produced in the P. P. were measured and estimation 
formulas for physical properties were prepared to improve the com- 
putational precision in the estimation formula for vapor-liquid 
equilibrium. Establishment of fundamental conditions to be exam- 
ined in the systems of primary hydrogenation, deliming, secondary 
hydrogenation and the examination of the outline of the process 
flow and required utility were performed. Based on these examined 
results, fundamental design parameters were extracted on the 
main instruments and facilities to arrange the outline of the specifi- 
cations on instruments and facilities. Materials to be employed in 
large-scale apparatuses were selected for each instrument based 
on the results of material estimating test at the P.P. 


7583 


(ETDE/JP-mf-93768175, pp. 110-116) Development 
of brown coal liquefaction.: Development of techniques for 
upgrading coal oil from brown coal and blending the upgraded 
coal with oll products. Ueda, S. (New Energy and Industrial 
Technology Development Organization, Tokyo (Japan)). Agency of 
Industrial Science and Technology, Tokyo (Japan). Jul 1992. 209p. 
(In Japanese). In Japan’s Sunshine Project.: 1991 annual sum- 


mary of coal liquefaction and gasification. | Order Number 
DE93768175. Source: OSTI; NTIS (US Sales Only). 


A pilot plant(P.P.) was designed for upgrading brown liquefied 
oil. On the assumption of brown coal liquefied oil to be distilled and 
purified in the upgrading apparatus, fundamental specifications 
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were settled over the entire system covering the range from the 
plot plan of facilities to the conditions of apparatuses. The 
parametric values of 660kl/y, 357kV/y, 74kVy and 441kV/y were es- 
tablished for coal liquefied oil as raw material, gasoline, kerosine 
and light oil as petroleum products respectively. All capacities of 
the distillation plant, hydrogenation/purification plant, and catalystic 
reforming plant were designed to be 50B/D. Target items for re- 
search and development are the measures for coking/blocking, 
howling, quenching and drainage treatment. Based on the basic 
design, investigations were made on the constitution of system and 
instrument, material balance, heat balance, the arrangement of in- 
struments and further the layout and the basic flow were settled. 
Design of testing methods for long-term preservation of coal lique- 
fied oil, accceptance and analysis of liquefied oil samples were 
executed. 


7584 (ETDE/JP-mf-93768175, pp. 117-123) Development 
of brown coal liquefaction.: Research on support for pilot 
plant. Ueda, S. (New Energy and Industrial Technology Develop- 
ment Organization, Tokyo (Japan)). Agency of Industrial Science 
and Technology, Tokyo (Japan). Jul 1992. 209p. (in Japanese). In 
Japan’s Sunshine Project.: 1991 annual summary of coal liquefac- 
tion and gasification. Order Number DE93768175. Source: OSTI; 
NTIS (US Sales Only). 

This paper described the supporting research for a pilot plant of 
50torn/day which was constructed to develop the liquefaction tech- 
nique of Victorian brown coal by the cooperation between Japan 
and Australia. The reaction in the preheating process is the con- 
version from brown coal to preasphaltenes, and the higher reaction 
temperature was and the longer the reaction time was, the more 
the conversion advance was. As for the toluene deashing in the 
CLB (coal liquid bottom) and the ash sedimentation velocity, the 
formula estimating the effect of ash concentration and temperature 
was modified to quantify these values. The recovery of solvent 
from the deashing solvent was also studied. The catalytic bed 
differential pressure was verified to be suppressed between the pri- 
mary to tertiary towers for secondary hydrogenation and the effect 
of the converter operation of benzene insoluble could be proved. 
The ash accumulation on the catalyst increased with the time pas- 
sage in a secondary hydrogenation test up to 8, 700 hours but the 
carbon and alkali metals increased hardly after 2,000 hours, and 
the change of catalytic surface area and pore structure was similar 
and corresponded to the change of catalytic activity. The property 
of hydrogenated and deasphalted oil did not also change after 
3,400 hours from the oil passage, H/C in the solvent fraction de- 
creased gradually and the aromaticity value increased. 7 figs. 


7585 (ETDE/JP-mf-93768175, pp. 124-130) Development 
of machinery and materials for plant.: Development of slurry 
letdown vaives. Ueda, S. (New Energy and Industrial Technology 
Development Organization, Tokyo (Japan)). Agency of Industrial 
Science and Technology, Tokyo (Japan). Jul 1992. 209p. (In 
Japanese). In Japan’s Sunshine Project.: 1991 annual summary of 
coal liquefaction and gasification. Order Number DE93768175. 
Source: OSTI; NTIS (US Sales Only). 

This paper described the development of materials for letdown 
valves which would be used for a coal liquefaction plant. Sintered 
diamond was tested for the sulfide corrosion and was not corroded 
even after 1,500 hours. The erosion resistance against slurry did 
not change by the high speed spraying test after the exposure for 
2,000 hours. Ni-Al alloys exhibited the results similar to conven- 
tional superalloys. When the valve configuration was changed, that 
is, the pressure reduction ratio between the plug part and the ori- 
fice part was raised, the life of the valve was extremely elongated. 
While SKD steel exhibited the life for several minutes and ce- 
mented carbide exhibited the life for 30 hours or more, the 
silver-alloy brazed joint was damaged for the sintered diamond. 
Since the sintered diamond itself was not damaged except the 
silver-alloy brazed joint, the long life may be expected by using any 
suitable joining method. A preliminary demonstration test was ad- 
vanced by applying the CVD coating of Ti(C,N) on the cemented 
carbide made of superfine WC material. Valve erosion increased 
for the low opening, but when the operating time of about 20 hours 
had passed from the initial opening of 30% to the opening of 10% 
or less, the plug erosion was slight and the coating on the plug 





surface was not exfoliated. The seat and orifice parts were also 
sound like the plug part and material problems did not appear. 4 
figs., 2 tabs. 


7586 (ETDE/JP-mf-93768175, pp. 131-141) Study of up- 
grading technology of coal derived distillates. Ueda, S. (New 
Energy and Industrial Technology Development Organization, 
Tokyo (Japan)). Agency of Industrial Science and Technology, 
Tokyo (Japan). Jul 1992. 209p. (In Japanese). In Japan’s Sunshine 
Project.: 1991 annual summary of coal liquefaction and gasification. 
Order Number DE93768175. Source: OSTI; NTIS (US Sales Only). 

The development of refining technique for coal-derived distillates 
was described. As for the naphtha fraction of liquefied oil, Illinois 
coal contained much aniline type for which denitrification is difficult, 
and required the severer hydrogenation than Wandoan coal. When 
naphtha fraction of Illinois coal-derived distillates were mixed with 
petroleum type naphtha and then the mixture was hydrogenated, 
the denitrification was accelerated with the increase of the mixing 
ratio. Even if crude petroleum was mixed into total distillates of 
liquefied oil, sludge was hardly generated. Pyrrole compounds con- 
tributed greatly to the deterioration of naphtha crude oil of liquefied 
oil. The hydrogenation refining to get kerosene fraction of liquefied 
oil did not satisfy the smoke point of 23mm or more stipulated in 
JIS Standard except the petroleum mixed oil where the mixing ratio 
of liquefied oil was 5% or less. As for the gas oil fraction, only the 
petroleum mixed oil where the mixing ratio of liquefied oil was 25% 
or less coukd satisfy the cetane index of 45 or more. When the 
pressure of 151kgf/cm* and the cracking ratio of 50% were used 
for the life test of hydrocracking catalyst for light fuel oil, the life 
which is determined by arriving at the upper limit of reaction tem- 
perature of 400 centigrade is about 1 year. The cracking improved 
the octane value of naphtha. With the increase of oil passing time, 
the yields of naphtha and kerosene decreased and the yield of gas 
oil increased. 16 figs., 3 tabs. 


7587 (ETDE/JP-mf-93768175, pp. 142-143) Study on cata- 
lysts for upgrading technology of coal derived distillates. 
Ueda, S. (New Energy and Industrial Technology Development Or- 
ganization, Tokyo (Japan)). Agency of Industrial Science and 
Technology, Tokyo (Japan). Jul 1992. 209p. (In Japanese). In 
Japan’s Sunshine Project.: 1991 annual summary of coal liquefac- 
tion and gasification. Order Number DE93768175. Source: OSTI; 
NTIS (US Sales Only). 

The development of new catalysts for refining coal derived distil- 
lates was described. Naphtha, kerosene and gas oil fractions of 
coal derived distillates were the subject of this study. It was found, 
from the short term life test of catalysts in which the kerosene frac- 
tion of Wandoan coal derived distillates and the gas oil fraction of 
Battleriver coal derived distillates were hydrogenated, that a newly 
developed Ni-W/Al203 catalyst exhibited higher performance than 
the standard catalyst. Catalysts which have the superior cracking 
activity to the standard catalyst have been obtained, but the suffi- 
cient lives cannot still be attained. Causes to lower the activity of 
any catalyst during the utilization have been examined by analyz- 
ing spent catalysts. The mixture of gas oil fraction from Battleriver 
coal derived distillates and gas oil fraction from petroleum was 
desulfurized and denitrified. As for both desulfurization and denitrifi- 
cation activities, the Ni-Mo and the Ni-W catalysts were nearly 
equivalent but superior to the Co-Mo catalyst. When increasing the 
mixing ratio of petroleum to 40% or more, the denitrification activity 
was improved and when increasing the mixing ratio to 60% or 
more, the desulfurization activity was also improved. 


7588 (ETDE/JP-mf-93768175, pp. 144-149) Development 
of technology for the separation and utilization of het- 
eroatomic compounds from coal-derived liquids. Ueda, S. 
(New Energy and Industrial Technology Development Organization, 
Tokyo (Japan)). Agency of Industrial Science and Technology, 
Tokyo (Japan). Jul 1992. 209p. (In Japanese). In Japan’s Sunshine 
Project.: 1991 annual summary of coal liquefaction and gasification. 
Order Number DE93768175. Source: OSTI; NTIS (US Sales Only). 

Effective separation technique of hetroatomic compounds con- 
tained in coal derived liquids was studied. Phenol compounds 
contained in the naphtha fraction from Wandoan coal derived 
liquids were extracted by a continuous solvent extraction and sepa- 
ration method to clarify the optimal water/raw material oil ratio. The 
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phenol extraction ratio of 90% and the denitrification ratio of 70% 
could be obtained. More sludge was generated in the case of alkali 
extraction for the Wandoan coal derived liquids, and N and S were 
concentrated in the sludge. Any measures to reduce the sludge 
amount are required for a continuous run. The extraction with su- 
percritical CO2 was not effective. When the X type zeolite 
absorbent in which Na was replaced by K ion was used, meta- 
ethylphenol and para-ethyiphenol could selectively be separated. 
The p-cresol could be concentrated by selectively recovering m- 
cresol in the naphtha with the urea-adducts method. The cresol 
was concentrated from acid constituents extracted with the solvent 
from light naphtha of coal derived liquids by the precise distillation 
and urea-adducts method, and p-cresol of 98% or higher purity 
could be obtained by further applying the pressurized crystallization 
refining method. The pressurized crystallization can be applied to a 
solid solution system and the recovery rate is higher than that of 
the conventional cooling crystallization. 


7589 (ETDE/JP-mf-93768175, pp. 150-152) Technologies 
for preservation of the environment.: Study of toxicological 
and environmental effects of coal-derived liquids. Ueda, S. 
(New Energy and Industrial Technology Development Organization, 
Tokyo (Japan)). Agency of Industrial Science and Technology, 
Tokyo (Japan). Jul 1992. 209p. (in Japanese). In Japan’s Sunshine 
Project.: 1991 annual summary of coal liquefaction and gasification. 
Order Number DE93768175. Source: OSTI; NTIS (US Sales Only). 

Industrial safety and health due to the coal liquefaction and 
health and environmental safety due to coal-derived liquids were 
studied. The subject was naphtha, gas oil and kerosene fractions 
which were upgraded from the brown coal derived liquids by the in- 
tegrated operation of the pilot plant. Physico-chemical properties 
were measured. Acute peroral toxicity, skin irritation and eye irrita- 
tion were examined according to the guideline prepared by OECD/ 
MPD. Repeated peroral administration and mutagenicity (mutation 
of bacteria and chromosomal aberration of culture cells of a mam- 
mal) were examined according to the Law Concerning the 
Examination and Regulation of Manufacture, etc. of Chemical Sub- 
stances (LCERMCS) and the Industrial Safety and Health Law. 
The concentration in carps was tested according to the LCERMCS. 
Furthermore, the fish toxicity was tested by using Oryziatidae and 
carps. Neutral, acid and alkali constituents were extracted and 
classified to determine benzo(a)pyrene, phenols and basic sub- 
stances such as pyridine and aniline as toxic index substances. 
Subsequent to the previous fiscal year, literature search was con- 
tinued to arrange and analyze the results. 


7590 (ETDE/JP-mf-93768175, pp. 172-177) Development 
of coal-based hydrogen production technology.: Evaluation of 
advanced materials by in-plant test. Ueda, S. (New Energy and 
Industrial Technology Development Organization, Tokyo (Japan)). 
Agency of Industrial Science and Technology, Tokyo (Japan). Jul 
1992. 209p. (In Japanese). In Japan’s Sunshine Project.: 1991 an- 
nual summary of coal liquefaction and gasification. Order Number 
DE93768175. Source: OSTI; NTIS (US Sales Only). 

Evaluation of advanced materials to be used for places in a coal 
liquefaction plant where abrasion and corrosion are the main is- 
sues was described. A material of one layer made of TiN plasma 
CVD had the good suppressing effect against hydrogen transmis- 
sion but the effect disappeared by sulfurization. This is caused by 
the corrosion pinholes through the sulfurization. A two layered ma- 
terial could suppress the hydrogen transmission by more than 50% 
for the substrate owing to fewer pinholes. A two layered material 
made of Al203 atmospheric plasma spraying could suppress the 
hydrogen transmission due to the sulfurization up to 45% for the 
substrate. Hydrogen attack for the high strength 3Cr-1Mo steel oc- 
curred at the conditions of 600 centigrade for 1,000 hours or more 
and that for other steels occurred at 550 centigrade for 300 hours 
or more. Al pack cementation material and Al galvanized material 
have strong resistance to sulfurization corrosion. Al2ZO3 atmo- 
spheric plasma sprayed material had strong resistance because 
dense sulfide of inner Ni-Cr filled up the gap of Ni-Cr sprayed layer 
and filled up the gap by furthermore transferring to Al2O3 layer to 
prevent the penetration of H2S. The in-plant test was made in the 
PSU (process support unit) liquefaction reactor to research the 
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corrosion resistance for sulfurization by using metallic materials 
sent from the USA. 


7591 (ETDE/JP-mf-93768175, pp. 178-184) Development 
of technology for entrained flow coal gasification.: Develop- 
ment of entrained flow coal gasification pilot plant. Ueda, S. 
(New Energy and Industrial Technology Development Organization, 
Tokyo (Japan)). Agency of Industrial Science and Technology, 
Tokyo (Japan). Jul 1992. 209p. (In Japanese). In Japan’s Sunshine 
Project.: 1991 annual summary of coal liquefaction and gasification. 
Order Number DE93768175. Source: OSTI; NTIS (US Sales Only). 

The development of an entrained flow coal gasification power 
generation pilot plant (PP) was described. The gasification test of 
Taiheiyo coal which was to be used in the PP was made by using 
a 2 ton/day furnace for the elementary research. The initial regulat- 
ing operation of PP was conducted by using the gasifying furnace 
(pressurized two step entrained flow slag tap type), the dry gas re- 
fining equipment (for two step fluidized bed desulfurization and 
dust removing with granular bed), the gas turbine, and gas oil firing 
of the maintenance .and environmental equipment. Then, a coal 
gasification test with the gasifying furnace and a connecting test 
between the gasifier and the gas refining equipment were carried 
out by using Taiheiyo coal. The operating conditions from 1 to 5 
runs, the results of operation research, future issues and points to 
be improved were described. Subsequent to the research of the 
previous fiscal year, foreign and domestic trend concerning the 
safety of the entrained flow coal gasification power generation was 
investigated and studied to prepare the technical guideline for the 
coal gasification combined cycle power generation. 


7592 (ETDE/JP-mf—93768175, pp. 185-189) Development 
of technology for entrained flow coal gasification.: Support re- 
search for the development of 200t/d entrained flow 
coal gasification combined cycle power jeneration pilot 
plant(materials inepection of the 40t/d pilot plant on its dis- 
montlement). Ueda, S. (New Energy and Industrial Technology 


Development Organization, Tokyo (Japan)). Agency of Industrial 
Science and Technology, Tokyo (Japan). Jul 1992. 209p. (in 
Japanese). In Japan’s Sunshine Project.: 1991 annual summary of 


coal liquefaction and gasification. Order Number DE93768175. 
Source: OSTI; NTIS (US Sales Only). 

In order to get reference information and knowledge of corrosion 
and penetration for an entrained flow coal gasification plant, the 
40t/d fluidized flow low calory gasification pilot plant which had 
been operated at Yubari Laboratory for the long time research was 
researched after the dismantiement. The total operation time peri- 
ods were respectively 8,325 hours for the gasifier, 3,624 hours for 
the dry desulfurizer and 3,537 hours for the dry dust remover. Any 
deterioration was found for the brick lining, which was effective for 
the corrosion resistance of the metallic container. Remarkable 
change of mechanical properties of carbon steel and low alloy 
steel was not found but the reduction of wall thickness of some 
parts which were exposed to corrosive atmosphere was large. Pit- 
tings, sensitization and stress corrosion cracking can occur on 
stainless steel but shot peening, aluminizing and chromizing are 
effective as the preventing measures. In some cases, low tempera- 
ture corrosion can be severe, so that sufficient maintenance is 
required when stopping the operation. Places which touch high 
speed solid particles must have a suitable material and structure 
which can alleviate the impact energy. A thermal stress relieving 
Structure is required for high temperature operation or for large 
temperature difference. The valves, injectors and expansion joints, 
etc. need more advanced improvement. 


7593 (ETDE/JP-mf—93768175, pp. 204-205) Assessment of 
coal hydrogasification. Ueda, S. (New Energy and Industrial 
Technology Development Organization, Tokyo (Japan)). Agency of 
Industrial Science and Technology, Tokyo (Japan). Jul 1992. 209p. 
(In Japanese). In Japan’s Sunshine Project.: 1991 annual sum- 
mary of coal liquefaction and gasification. | Order Number 
DE93768175. Source: OSTI; NTIS (US Sales Only). 

In order to produce SNG as the substitute of liquefied natural 
gas (LNG), a highly efficient coal hydrogasification process which 
has the excellent economy and environmental harmony was stud- 
ied. A simple study was made when SNG would be used as the 
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power generating fuel and as a result, it was clarified that the effi- 
ciency difference could hardly be found between a combined cycle 
power generation with coal derived SNG plus natural gas and a 
coal gasification combined cycle power generation at a distant site. 
It was shown from a mathematical model study that the tempera- 
ture of raw material hydrogen could be suppressed to lower value 
if the product gas would be circulated. An internal circulating type 
reactor and a once-through type reactor were compared and their 
coal feeding systems, heat exchangers, and char separation and 
cooling methods were studied as the elementary techniques 
around the reactors. The thermal efficiency was improved by 3% 
and the gas cost was reduced by 5yen/m® compared with the 
result of the previous year by studying the optimal process compo- 
sition and it was found that this result could sufficiently compete 
with LNG. This process is named the ARCH (Advanced Rapid 
Coal-Hydrogenation Process), which was proposed to be tested. 
The conceptual design of a 50ton/day pilot plant was made and 
the necessary expenditure was calculated. 


7594 (ETDE/JP-mf-93768175, pp. 206-209) Coal type se- 
lection studies.: Coal selection studies for Chinese coal 
liquefaction. Ueda, S. (New Energy and Industrial Technology De- 
velopment Organization, Tokyo (Japan)). Agency of Industrial 
Science and Technology, Tokyo (Japan). Jul 1992. 209p. (In 
Japanese). In Japan's Sunshine Project.: 1991 annual summary of 
coal liquefaction and gasification. Order Number DE93768175. 
Source: OSTI; NTIS (US Sales Only). 

Properties and liquefaction characteristics of coal existing in 
China are collaborated with Chinese Laboratories to prepare the 
basic data for the selection of coal kinds and the technological 
development. Ultimate analyses, proximate analyses and fioat-and- 
sink analyses were carried out for 3 kinds of Chinese coal from the 
1980 fiscal year to study their properties. A mini-sized continuous 
liquefaction test equipment was manufactured and installed in 
Peking to grasp the coal liquefaction characteristics and the equip- 
ment characteristics. Some coal liquefaction tests were made with 
the hydrogen gas circulating mode and the solvent circulating 
mode. Four kinds of coal including 2 kinds of brown coal were 
newly added to get the basic data of liquefaction characteristics. 
Autoclave tests were also made in Japan. The samples of liquefied 
oil produced in these operations were analyzed in Japan to grasp 
the difference of liquefaction characteristics between these kinds of 
coal. The solvent circulating operation was made in the 1991 fiscal 
year by using the Fushun open pit mine coal and the catalyst of 
Fe2O03 was added at the rate of 3% to dry ash free coal. The liq- 
uefaction characteristics were similar to those of Tianzhu coal. 


7595 (ETDE/JP-mf-93768212) Japan’s Sunshine Project.: 
1991 annual summary of coal liquefaction and gasification. 
Agency of Industrial Science and Technology, Tokyo (Japan). Jul 
1992 216p. Order Number DE93768212. Source: OSTI; NTIS. 

Out of the research and development on the 1991 Sunshine 
Project, the results of coal liquefaction/gasification are reported. 
The basic research of coal liquefaction/gasification is conducted. 
The research plan for a 150 ton/day scale pilot plant (PP) is 
worked out for the development of bituminous coal liquefaction 
technology by NEDOL process. Data of PSU (Process Support 
Units) operation, especially, are studied. Concerning the data ob- 
tained through dismantling of the 50 ton/day PP in Australia which 
uses Australian Victoria coal due to completion of its operation and 
also obtained from its support research, they are reflected in the 
design of a demonstration plant, and the results are arranged for 
study. Research and development on refining technology of coal- 
derived liquid such as Illinois coal liquid and on application 
technology of its products are made. For the development of coal- 
use hydrogen production technology, conducted is the research of 
a high temperature gasification PP by entrained flow bed process 
which is the core of the coal gasification technology. Elementary 
study with a 2 ton/day furnace is made for the development of the 
entrained flow bed coal gasification combined cycle power genera- 
tion system. Also conducted are PP construction, adjusting 
operation and the overall research operation. 


7596 (ETDE/JP-mf-93768212, pp. 14-21) Basic studies on 
coal liquefaction reaction, reforming and utilization of liquefac- 
tion products. Shiraishi, M. (National Institute for Resources and 









Environment, Tsukuba (Japan)). Agency of Industrial Science and 
Technology, Tokyo (Japan). Jul 1992. 216p. In Japan’s Sunshine 
Project.: 1991 annual summary of coal liquefaction and gasification. 
Order Number DE93768212. Source: OSTI; NTIS (US Sales Only). 

Discussions were given on the following matters: A condition to 
obtain liquefied oil at high efficiency using Ni-Mo and Co-Mo cata- 
lysts; invert ratio in hydropyrolytic liquefaction and product 
distribution; coal liquefaction yield when petroleum-based 
heavy-gravity oil is used as a solvent; comparison of hydrogena- 
tion, contact decomposition, and hydrogenative decomposition 
processes as means to reform liquefied oil; and a separation ex- 
periment on hetero compounds and polycyclic aromatic compounds 
in liquefied oil using the water-methanol process and the pressure 
crystallizing process. In liquefying reaction in sub-bituminous coal 
using a high-dispersion ferrous catalyst, Fe bearing coal was 
recovered at more than 98%. The FCC-LCO coal liquefaction sol- 
vents achieved nearly the same HI, TI, TH and FI invert ratios as 
with tetralin solvent. As regards the effects of  tetralin, 
l-methyinaphthalene, and cis-decalin on light oil yield from heavy- 
gravity oil, tetralin was found a suitable additive. Separation of 
hetero compounds from coal liquefied oil using the pressure crys- 
tallization process recovered isoquinoline at about 30%. 3 figs., 3 
tabs. 


7597 (ETDE/JP-mf-93768212, pp. 22-28) Basic research 
on initial stage of coal liquefaction. Agency of Industrial Science 
and Technology, Tokyo (Japan). Jul 1992. 216p. In Japan’s Sun- 
shine Project.: 1991 annual summary of coal liquefaction and 
gasification. Order Number DE93768212. Source: OSTI; NTIS 
(US Sales Only). 

Discussions were given on properties of coal slurry in bituminous 
coal liquefaction processes, reactions in initial stage of coal lique- 
faction into which auxiliary additives are added, and precipitation 
phenomena in the preheating process. The viscosity of coal slur- 
ries in the temperature raising process showed the maximum value 
at around 375°C as a result of coal swelling. Preasphaltene pro- 
duction can be finished nearly completely when the temperature 
was raised to from 300°C to 425°C. In quick heat treatment for 
short period of time as well, the slurry properties are affected 
largely by solvent characters. The properties of catalysts used in 
the reactions affect fairly largely the initial liquefaction reaction. Hy- 
drogen donating additives work effectively in reforming oil sand 
residues generated from depressurization process. In a heat treat- 
ment at higher than 450°C for more than one hour, fairly large 
portion of ash-free CLB (residual oil from primary hydrogen adding 
liquefaction of brown coal) was turned heavier in gravity and 
transformed into toluene insoluble component. In a brown coal liq- 
uefaction process, an Fe,_,S catalyst accelerates gravity reduction 
in ash-free CLB. 6 figs., 6 tabs. 


7598 (ETDE/JP-mf-93768212, pp. 29-35) Studies on the 
mechanism of direct hydrogenation reaction and prevention of 
coking. Sanada, Y. (Hokkaido University, Sapporo (Japan). Faculty 
of Engineering); Ito, H. Agency of Industrial Science and Technol- 
ogy, Tokyo (Japan). Jul 1992. 216p. In Japan’s Sunshine Project.: 
1991 annual summary of coal liquefaction and gasification. Order 
Number DE93768212. Source: OSTI; NTIS (US Sales Only). 
Discussions were given on the mechanism of liquefaction reac- 
tion using model materials, conditions of coal liquefaction reaction, 
characteristics of generated asphaltene, and quantitative evaluation 
on coking reaction. In liquefaction reaction in Wandoan coals using 
synthesized iron sulfide catalyst, the kinds of solvents used in coal 
systems with different aromaticities did not present difference in the 
reactivity. Use of solvents suppresses condensation polymerization 
and raises coal invert ratio. Keeping a temperature too high in oil 
gravity reducing process can cause marked increase in gas gener- 
ation. A two-step heat treatment in which a reaction temperature is 
kept low for longer time and high for shorter time suppresses gas 
generation producing liquefied product in larger quantity. The syn- 
thesized iron sulfide catalyst has high coal liquefying activity, raises 
coal invert ratio in proportion with the amount of catalyst addition, 
and increases oil and asphaltene yields. A simulation was carried 
out on semi-coke production during liquefaction reaction, which 
clarified that suppressing semi-coke production requires sufficient 
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amount of hydrogen donating solvent to be supplied during the ini- 
tial stage of the reaction in which more of thermally decomposed 
fragments are produced. 12 figs. 


7599 (ETDE/JP-mf-93768212, pp. 36-42) Dissolution reac- 
tion of coal by hydrogen-donating aromatic solvent and 
development of effective catalyst. Niki, E. (The University of 
Tokyo, Tokyo (Japan)). Agency of Industrial Science and Technol- 
ogy, Tokyo (Japan). Jul 1992. 216p. In Japan’s Sunshine Project.: 
1991 annual summary of coal liquefaction and gasification. Order 
Number DE93768212. Source: OSTI; NTIS (US Sales Only). 

Discussions were given on hydrogenation of aromatic rings using 
transition metal catalysts, and thermal and hydrogen decomposition 
of diallyl alkane as part of the efforts of elucidating the coal lique- 
faction reaction mechanism. Hydrogenation reaction was made in 
decalin solvent at 350° C on naphthalene, two kinds of methyl- 
naphthalene, and nine kinds of dimethyinaphthalene using Fe, 
FeS2, RwC, Ni-Mo-O/Al203, Ni-Mo-S/Al2O3 catalysts, then dis- 
cussions were made on activity and selectivity of each catalyst, 
and reactivities in different aromatic compounds. The hydrogena- 
tion reaction in naphthalenes varies largely depending on the 
catalysts used for the reaction, and so does on locations of methyl 
groups coupled with the naphthalene rings and the number of 
methyl groups. In the reaction of diallyl alkane as a model reaction 
of primary coal liquefaction, dinaphthyl alkanes have by far 
stronger reactivity than diphenyl alkanes. The reactivity of diallyl 
methane with one methylene group is stronger than other diallyl 
alkanes. 2 figs., 6 tabs. 


7600 (ETDE/JP-mf-93768212, pp. 43-49) Mechanistic basis 
of the coal dissolution by hydrogen donor soivents.: Multi 
stage coal liquefaction for the better liquid yield under milder 
conditions. Mochida, |. (Kyushu University, Fukuoka (Japan). Insti- 
tute of Advanced Material Study). Agency of Industrial Science and 
Technology, Tokyo (Japan). Jul 1992. 216p. In Japan’s Sunshine 
Project.: 1991 annual summary of coal liquefaction and gasification. 
Order Number DE93768212. Source: OSTI; NTIS (US Sales Only). 

Optimization of two-stage liquefaction which employs a hydrogen 
donnor solvent/catalyst was investigated for putting coal liquefaction 
into practice. Solvent-hydrogen immigrating liquefaction in the ist 
stage and subsequent iron-sulfide-catalyzed hydrogenation reaction 
in the 2nd stage were carried out to search for the reaction condi- 
tions which allow to exhibit the maximum capabilities of solvent and 
catalyst in each stage and to reduce the amount of solvent. The 
following materials were used in this investigation. Coal: Morwell 
brown coal; liquefaction solvent: 4HFL obtained by hydrogenating 
fluoranthene using a Ni-Mo catalyst; catalyst: synthetic byerite of- 
fered by NEDO. A high liquefaction yield of up to 81% producing 
oil and asphaltene was attained in the two-stage liquefaction in 
which the solvent/coal ratio is one using the hydrogen immigration 
reaction(ist stage) /catalytic hydrogenation reaction(2nd stage). 
The two-stage liquefaction method using a tubing-bomb /autoclave 
provides a very high liquefaction efficiency, a solvent/coal ratio as 
low as one, and a reaction-volume efficiency of 50% which is high, 
compared with 30-40% 4 of the current process. Pressure of 
100atm is sufficient for the hydrogen pressure at the 2nd stage, so 
as to accomplish a high liquefaction efficiency. 4 figs. 


7601 (ETDE/JP-mf-93768212, pp. 50-56) Basic research 
on gasification characteristics of various coals. Kitano, K. 
(Government Industrial Development Laboratory, Hokkaido, Sap- 
poro (Japan)). Agency of Industrial Science and Technology, Tokyo 
(Japan). Jul 1992. 216p. In Japan’s Sunshine Project.: 1991 an- 
nual summary of coal liquefaction and gasification. Order Number 
DE93768212. Source: OSTI; NTIS (US Sales Only). 

Studies have been carried out on the gasification reaction rates 
of various coals, physical properties of coal ash under high temper- 
atures, application of residue in coal liquefaction to a gasification 
process, inspection using gasification furnace, etc. in order to de- 
velop a coal gasification process having a broad adaptivity to a 
variety of domestic and overseas coal. A comparison between 
cyclone-collected char(CC) and raw coal char(RC) showed a 
higher reactivity of the former in gasfication. As the results of oil 
agglomeration(OA treatment), it was found that there is a small re- 
action difference between raw coal and various OA coals in Illinois 
coal and the reactivity of raw coal is higher than those of various 
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OA coals in Montana and Wyoming coals. Melting point measure- 
ments of samples of OA coal and gravity-concentrated coal 
showed a rough correlation between the melting point measured in 
accordance with JIS and the chemical composition of ash. While 
the spectral patterns of raw coal are different depending on the 
kind of coal, but those of samples of liquefaction residue are simi- 
lar to each other and related to caking property of liquefied 
reasidue and the reactivity of char. The reaction rate formula for 
two-component carbon reaction model is effective for the reaction 
chamber of fluidized bed type. 9 figs., 4 tabs. 


7602 (ETDE/JP-mf-93768212, pp. 57-65) Fundamental 
studies on improvement of the efficiency of coal gasification. 
Shiraishi, M. (National Institute for Resources and Environment, 
Tsukuba (Japan)). Agency of Industrial Science and Technology, 
Tokyo (Japan). Jul 1992. 216p. In Japan’s Sunshine Project.: 1991 
annual summary of coal liquefaction and gasification. Order Num- 
ber DE93768212. Source: OSTI; NTIS (US Sales Only). 

A study was carried out concerning the analysis and evaluation 
of data on coal gasification and the desulfurization technique in 
coal liquefaction in order to elucidate the conditions required for 
improving the efficiency of coal gasification. The relation about the 
material balance in coal gasification was theoretically examined 
and a formula representing the cold gas efficiency was derived 
from the elemental balance in the general formula of coal gasifica- 
tion. The data analyzed in this process clearly show the features of 
the fluidized bed gasification which is operated usually under the 
condition of excessive steam for avoiding the clinker system. The 
features of gasification data can be examined from the comparison 
between the theoretically predicted idealistic value and the actual 
value. Regarding in-furnace desulfurization, more than 70% of sul- 
fur compounds could be removed by blowing Ca compound of 
more than 45, in terms of metallic Ca, for the supplied amount of 
coal, using a jet layer gasification furnace. The physical and chemi- 
cal properties of various kinds of loess were investigated in the 
hot-dry process to discuss the reason of exhibiting excellent perfor- 
mance. The performance of loesses is improved when their 
burning temperature is raised because of many macro fine holes. 3 
figs., 3 tabs. 


7603 (ETDE/JP-mf-93768212, pp. 66-70) Development of 
bituminous coal liquefaction.: Engineering, construction and 
operation of 150t/d coal liquefaction pilot plant. Ueda, S. (New 
Energy aid Industrial Technology Development Organization, 
Tokyo (Japan)). Agency of Industrial Science and Technology, 
Tokyo (Japan). Jul 1992. 216p. In Japan’s Sunshine Project.: 1991 
annual summary of coal liquefaction and gasification. Order Num- 
ber DE93768212. Source: OSTI; NTIS (US Sales Only). 

In fiscal 1991, the items relating to the construction of a 150t/d 
pilot plant(PP) were examined; the application to the government 
office was executed; and site preparation and all temporary work 
were performed at the planned site for pilot plant construction in- 
side Kashima steel-making works of Sumitomo Metal Industries, 
Ltd. The research pian for this pilot plant was prepared making ref- 
erence to the fundamental and detailed designs of process and 
utility, the operation program, the results of basic and supporting 
researches and facility planning all conducted. by fiscal 1990. In 
particular, the research plan and facility plan for the 150tv/d scale 
pilot plant were reconsidered so that they reflect the operation data 
of PSU. Detailed design was carried out for the coal pre-treatment 
facility, reaction facility in coal liquefaction, liquefied oil distillation 
facility, coal hydrogenation facility, and their ancillary facilities. In 
addition, the system, planning and method etc. for securing PP 
were executed. The coking characteristics related to the uneven- 
ness of surface, flowrate and the kind of coal were examined for 
the purpose of preventing coking trouble in the slurry pre-heating 
furnace. Data were acquired concerning the characters of 
Wyoming coal in the slurry state and the measures for increasing 
the slurry concentration. 


7604 


(ETDE/JP-mf-93768212, pp. 71-77) Development of 
bituminous coal liquefaction.: Research on 1t/d process sup- 
porting unit (PSU). Ueda, S. (New Energy and_ Industrial 
Technology Development Organization, Tokyo (Japan)). Agency of 
Industrial Science and Technology, Tokyo (Japan). Jul 1992. 216p. 
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In Japan’s Sunshine Project.: 1991 annual summary of coal lique- 
faction and gasification. Order Number DE93768212. Source: 
OSTI; NTIS (US Sales Only). 

Research was carried out on the operatrion of NEDOL itd 
process support unit(PSU). A liquefied oil yield of 50wt.% was ob- 
tained at 450°C which is the temperature condition for the reaction 
of liquefaction of Wyoming coal. The liquefaction yield hardly 
changes even when the added amount of catalyst is increased to 
more than 2wt.%. The fraction of heavy oil(260-538°C) decreases 
in the order of Wandoan coal, Wyoming coal, and Illinois No.6 
coal. Conversely, the fraction of medium-gravity oil (220-260°C)is 
largest in Illinois No.6 coal and smallest in Wandoan coal. The 
fractions of aromatic family, oxygen and sulfur lower as the reac- 
tion temperature is increased in Wyoming coal. The yields of 
phenols and cresols rise above 450°C of reaction temperature. 
The relative viscosity of Wyoming coal slurry is high compared with 
those of Wandoan and Illinois coals. The production of solids in 
Wyoming coal is larger than that of Wandoan coal. This may be 
due to the difference in the Ca content in the original coal. The fa 
values (aromacity) of HVGO and LVGO in the circulating solvent 
were increased with the rise of reaction temperature. 4 figs. 


7605 (ETDE/JP-mf-93768212, pp. 78-79) Development of 
bituminous coal liquefaction.: Liquefaction of cleaned or 
blended coals. Ueda, S. (New Energy and Industrial Technology 
Development Organization, Tokyo (Japan)). Agency of Industrial 
Science and Technology, Tokyo (Japan). Jul 1992. 216p. In 
Japan's Sunshine Project.: 1991 annual summary of coal liquefac- 
tion and gasification. Order Number DE93768212. Source: OSTI; 
NTIS (US Sales Only). 

Evaluation of liquefaction characteristics of pre-treated coal and 
mixed coal was made in order to improve the economics in the liq- 
uefaction process of bituminous coal. The results of liquefaction of 
Illinois No.6 coal and Montana coal obtained from the comprehen- 
sive operation(gravity concentration + removal of harmful 
components + purification) of pre-treated coal showed that harmful 
components of ash, calcium, chlorine etc. decrease; the yield of 
liquefied oil increases a little; and the fluidity of liquefaction residue 
is enhanced in pre-treated coal compared with unprocessed coal. 
Although the recovery of fine coal can be heightened by re- 
charging the dust coal, which has been removed prior to the 
charge in the gravity concentration process, to each process 
suceeding to gravity concentration, the liquefaction characteristics 
change with the characters of dust coal. The liquefaction of mixture 
of eight kinds of bituminous coal having carbon content of 70- 
90wt% gives a yield of liquefaction product weight-averaged by the 
experimental yields of individual coal components. The fluidity of 
liquefaction residue of mixed coal roughly satisfies the additivity 
taking account of mixing ratios of unprocessed coals. 2 figs. 


7606 (ETDE/JP-mf-93768212, pp. 80-82) Development of 
bituminous coal liquefaction.: Process variables study for 
NEDOL process. Ueda, S. (New Energy and Industrial Technology 
Development Organization, Tokyo (Japan)). Agency of Industrial 
Science and Technology, Tokyo (Japan). Jul 1992. 216p. In 
Japan's Sunshine Project.: 1991 annual summary of coal liquefac- 
tion and gasification. Order Number DE93768212. Source: OSTI; 
NTIS (US Sales Only). 

Basic study was carried out on the acquisition of fundamental 
data for quantification regarding the improvement of distillate frac- 
tion of liquefied oil and the measure to improve the economics and 
performance of NEDOL process. The investigation using an auto- 
clave showed that Wandoan coal and Illinois coal give almost the 
same results and Battle River coal gave a low result in the yield of 
liquefaction. The ratio of hydrogen gas consumption to the yield of 
liquid was recognized to be positively correlating with H/C (number 
of atoms) of coal. According to an investigation using a small-sized 
continuous apparatus, the increase of added amount of catalyst is 
accompanied by the improvement of liquefaction reaction charac- 
teristic. This is probably because iron and sulfur conponents 
included in large amounts in Illinois No.6 coal exhibit a catalystic 
effect. The liquefying reaction characteristics are improved with the 
rise of G/L(gas-liquid ratio) and these characteristics are not low- 
ered by coarsening the particle size of crushed coal powder to a 
maximum particle size of approx. 3nV/m, increasing the slurry 





concentration of coal to approx. 50wt%, or bringing Afa value (aro- 
maticity) of solvent hydrogenation depth to an extreme value of 
about 0.35(fa=0.55). 2 figs. 


7607 (ETDE/JP-mf-93768212, pp. 83-89) Development of 
bituminous coal liquefaction.: Study on coal liquefaction 
conditions. Ueda, S. (New Energy and Industrial Technology De- 
velopment Organization, Tokyo (Japan)). Agency of Industrial 
Science and Technology, Tokyo (Japan). Jul 1992. 216p. In 
Japan’s Sunshine Project.: 1991 annual summary of coal liquefac- 
tion and gasification. Order Number DE93768212. Source: OSTI; 
NTIS (US Sales Only). 

The results of study on NEDOL process BSU by the last year 
were classified and analyzed to contribute to the refinement of ele- 
mental techniques. The method of preparing coal attached with 
iron sulfide as a high-dispersion type, iron-based catalyst was in- 
vestigated and thereby 0.14-1.53wt.% catalyst was dispersed and 
successfully attached to coal using ferrous sulfate and sodium sul- 
fide in a specific preparative condition. A liquefaction reaction test 
of colloidal iron =sulfide catalyst deposited coal exhibited a reactiv- 
ity value equal to coal attached with synthetic iron sulfide catalyst 
deposited coal though the amount of catalyst in the former was 
about (1/3) of that in the latter. In the liquefaction reaction test of 
high-concentration slurry of coal with catalyst, coal catalyst de- 
posited. coal, undergoes slight effect of coal concentration, giving a 
prospect of securing a good reactivity. A liquefaction reaction test 
carried out for lowering the amount of catalyst deposited exhibited 
that a high-dispersion attachment of catalyst only to part of coal 
used for the reaction gives a satisfactory reactivity. The circulating 
solvent in which slurry is adjusted by liquefied oil provides wet- 
tness smaller and reactivity higher than other ones. Elongation of 
time for adjusting slurry improves reactivity. 7 figs. 


7608 (ETDE/JP-mf-93768212, pp. 90-95) Development of 
bituminous coal liquefaction.: Study on the synthetic iron sul- 
fide catalyst. Ueda, S. (New Energy and Industrial Technology 
Development Organization, Tokyo (Japan)). Agency of Industrial 
Science and Technology, Tokyo (Japan). Jul 1992. 216p. In 
Japan’s Sunshine Project.: 1991 annual summary of coal liquefac- 
tion and gasification. Order Number DE93768212. Source: OSTI; 
NTIS (US Sales Only). 

A small-sized apparatus for manufacturing synthetic sulfide was 
designed, and instruments were procured for the purpose of devel- 
oping technique of liquefying bituminous coal. Fundamental 
conditions of designing a small-sized apparatus to be used for ac- 
quiring the manufacturing technique of dry synthetic iron sulfide 
catalyst was determined as follows: Starting materials are ferric 
sulfate monohydrate and sulfur. The form of sulfiding reactor is of 
fluidized burning furnace. The production amount of catalyst was 
determined to be 10kg/h8 g/h by adopting the empty tower speed 
at the time when a good quality catalyst was obtained. The reac- 
tion temperature was determined to be 500°C. The atmospheric 
pressure was adopted as design pressure and residence time was 
determined from the results of past experiments. The products were 
collected from a cyclone and an electric dust collector installed at 
the exhaust port of the kiln and from the overflow line of the kiln. A 
cooling apparatus was installed for treating exhaust gas, and SO2 
absorbent was 5wt.% NaOH. The alkaline solution which has ab- 
sorbed SO2 was subjected to PH treatment after being filtrated. 


7609 (ETDE/JP-mf-93768212, pp. 96-102) Development of 
bituminous coal liquefaction.: Study on hydrogenation 
catalysts for the recycled soivent. Ueda, S. (New Energy and In- 
dustrial Technology Development Organization, Tokyo (Japan)). 
Agency of Industrial Science and Technology, Tokyo (Japan). Jul 
1992. 216p. In Japan’s Sunshine Project.: 1991 annual summary 
of coal liquefaction and gasification. Order Number DE93768212. 
Source: OSTI; NTIS (US Sales Only). 

A study was made on the improvement/development of hydro- 
genation catalysts and the evaluation of their industrial feasibility, 
the improvement of n-paraffin disintegration catalysts and the light 
pre-treatment for hydrogenation so as to contribute to the develop- 
ment of liquefaction technique for bituminous coal. As one of the 
measures for economics improvement, the hydrogenation reaction 
of Illinois coal circulating solvent was used to try the application of 
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sulfide impregnated type catalyst (sulfide catalyst) requiring no pre- 
liminary sulfiding. A sulfiding catalyst can provide an initial activity 
roughly equivalent to that of the catalyst sulfidized by the conven- 
tional method, with no preliminary sulfiding treatment as the results 
of adjusting six sulfiding catalysts. It is, however, necessary to in- 
vestigate the methods of catalyst preparation such as methods for 
adding precursers of sulfides in order to allow the practical applica- 
tion of sulfiding catalysts. The addition of a sulfiding agent(Swt.% 
butane thiol) into the solvent is indispensable to suppress the activ- 
ity degradation in the solvent hydrogenation in which a sulfiding 
catalyst is used. The test results of hydrogenation treatment of 
n-paraffin disintegrating catalyst using a slight hydrogenation pre- 
treament of Wandoan coal showed no significant change in 
n-paraffin disintegrating activity even when the pre-treatment condi- 
tions for light hydrogeneration were severe. 4 figs., 3 tabs. 


7610 (ETDE/JP-mf-93768212, pp. 1-7) Basic studies on 
the effects of coal properties on the liquefaction of coal and 
liquefaction process development. Maekawa, Y. (Govemment 
Industrial Development Laboratory, Hokkaido, Sapporo (Japan)). 
Agency of Industrial Science and Technology, Tokyo (Japan). Jul 
1992. 216p. In Japan’s Sunshine Project.: 1991 annual summary 
of coal liquefaction and gasification. Order Number DE93768212. 
Source: OSTI; NTIS (US Sales Only). 

Active hydrogen in coal was quantified, iron-sulfur catalyst work- 
ing mechanisms were elucidated for relaxing liquefying conditions, 
and catalysts were improved. Discussions were given on synergis- 
tic effects in coprocessing coal and bitumen, and on catalytic 
effects. A result was obtained that as the liquefaction characteris- 
tics according to the kinds of coal, hydrogen selectivity varies in 
gaseous hydrogen and solvents on coal molecular weight reducing 
reaction. It was also learned in the study on iron-based compound- 
ing catalysts that liquefaction activities in sulfide catalysts and 
sulfuric acid type catalysts depend more largely on gaseous hydro- 
gen than on donor hydrogen, and that a synergistic effect of 
eliminating the coal species dependence can be obtained by com- 
pounding both catalysts. With respect to reforming reactions, the 
sulfuric acid type catalysts showed nucleic hydrogenation activity 
and de-alkylation activity, while the sulfide catalysts accelerated the 
nucleic hydrogenation activity. The main catalytic effects in bitumen 
hydrogenation process were seen in suppression of cyclizing reac- 
tion in aliphatic compounds. The commercially available NiMo and 
CoMo catalysts showed higher weight reducing effect than with any 
of the iron-based catalysts. 5 figs. 


7611 (ETDE/JP-mf-93768212, pp. 8-13) Studies on cata- 
lysts for coal liquefaction. Shin, S. (Natinal Chemical Laboratory 
for Industry, Tokyo (Japan)). Agency of Industrial Science and 
Technology, Tokyo (Japan). Jul 1992. 216p. In Japan’s Sunshine 
Project.: 1991 annual summary of coal liquefaction and gasification. 
Order Number DE93768212. Source: OSTI; NTIS (US Sales Only). 
Discussions were given on acquiring catalyst design guidelines 
for hydrogenative decomposition reactions in coal liquefied oil, on 
analyzing reaction characteristics of oil in coal liquified oil decom- 
posing into oil extracts, and on catalyst utilization modes as well as 
their preparation methods. Liquefied oil was reacted for hydrogena- 
tion using Ni-Mo and Ni-W catalysts to discuss effects of metallic 
components in the liquefied oil on reduction in catalytic activities. It 
was found that alkali and alkaline earth components reduce the ac- 
tivities greatly. This tells of a necessity of controlling hydrogenation 
and decomposition capabilities of catalysts to reduce liquefied oil 
gravities. Sulfur and nitrogen were removed from coprocessed oil, 
kerosene oil, and light oil fractions using a two-step upgrading 
reaction process. This gravity reduction process enabled manutac- 
turing efficiently gasoline fraction. Heptane soluble residual oil with 
a boiling point of 50°C or higher was analyzed into polarizing com- 
ponent and non-polarizing component, and their respective 
chemical compositions were analyzed. The result showed that the 
polarizing component consists mainly of condensation polycyclic 
compounds with two to six rings containing hetero atoms. 6 figs. 


7612 (ETDE/JP-mf-93768212, pp. 103-108) Development 
of brown coal liquefaction.: Study of a brown coal liquefaction 
with a 50 ton/day pilot plant. Ueda, S. (New Energy and Indus- 
trial Technology Development Organization, Tokyo (Japan)). 
Agency of Industrial Science and Technology, Tokyo (Japan). Jul 
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1992. 216p. In Japan’s Sunshine Project.: 1991 annual summary 
of coal liquefaction and gasification. Order Number DE93768212. 
Source: OSTI; NTIS (US Sales Only). 

The dismantling work of a 50t/d pilot plant(P.P.), excepting the 
facilities to be transferred to Coal Corporation Victoria, having 
finished the construction and operation in Australia and the investi- 
gation on a demonstration plant (D. P. ) were performed in order to 
develop the liquefaction technique of Victoria-Australia brown coal. 
The data having been obtained in the operation of the P.P. was 
sorted and analyzed in comparison with those obtained in the 
supporting study and the collecting work of the fruit such as the ex- 
amination for the design of the D.P. physical properties of the 
liquefied oil produced in the P. P. were measured and estimation 
formulas for physical properties were prepared to improve the com- 
putational precision in the estimation formula for vapor-liquid 
equilibrium. Establishment of fundamental conditions to be exam- 
ined in the systems of primary hydrogenation, deliming, secondary 
hydrogenation and the examination of the outline of the process 
flow and required utility were performed. Based on these examined 
results, fundamental design parameters were extracted on the 
main instruments and facilities to arrange the outline of the specifi- 
cations on instruments and facilities. Materials to be employed in 
large-scale apparatuses were selected for each instrument based 
or: the results of material estimating test at the p.p. 


7613 (ETDE/JP-mf-93768212, pp. 109-115) Development 
of brown coal liquefaction.: Development of techniques for 
upgrading coal oll from brown coal and blending the upgraded 
coal with oil products. Ueda, S. (New Energy and Industrial 
Technology Development Organization, Tokyo (Japan)). Agency of 
Industrial Science and Technology, Tokyo (Japan). Jul 1992. 216p. 
In Japan’s Sunshine Project.: 1991 annual summary of coal lique- 
faction and gasification. Order Number DE93768212. Source: 
OSTI; NTIS (US Sales Only). 

A pilot piant(P.P.) was designed for upgrading brown liquefied 
oil. On the assumption of brown coal liquefied oil to be distilled and 
purified in the upgrading apparatus, fundamental specifications 
were settled over the entire system covering the range from the 
plot plan of facilities to the conditions of apparatuses. The 
parametric values of 660kl/y, 357kV/y, 74kV/y and 441ki/y were es- 
tablished for coal liquefied oil as raw material, gasoline, kerosine 
and light oil as petroleum products respectively. All capacities of 
the distillation plant, hydrogenation/purification plant, and catalystic 
reforming plant were designed to be 50B/D. Target items for re- 
search and development are the measures for coking/blocking, 
howling, quenching and drainage treatment. Based on the basic 
design, investigations were made on the constitution of system and 
instrument, material balance, heat balance, the arrangement of in- 
struments and further the layout and the basic flow were settled. 
Design of testing methods for long-term preservation of coal lique- 
fied oil, accceptance and analysis of liquefied oil samples were 
executed. 


7614 (ETDE/JP-mf-93768212, pp. 116-123) Development of 
brown coal liquefaction.: Research on support for pilot plant. 
Ueda, S. (New Energy and Industrial Technology Development Or- 
ganization, Tokyo (Japan)). Agency of Industrial Science and 
Technology, Tokyo (Japan). Jul 1992. 216p. In Japan’s Sunshine 
Project.: 1991 annual summary of coal liquefaction and gasification. 
Order Number DE93768212. Source: OSTI; NTIS (US Sales Only). 

This paper described the supporting research for a pilot plant of 
50ton/day which was constructed to develop the liquefaction tech- 
nique of Victorian brown coal by the cooperation between Japan 
and Australia. The reaction in the preheating process is the con- 
version from brown coal to preasphaltenes, and the higher reaction 
temperature was and the longer the reaction time was, the more 
the conversion advance was. As for the toluene deashing in the 
CLB (coal liquid bottom) and the ash sedimentation velocity, the 
formula estimating the effect of ash concentration and temperature 
was modified to quantify these values. The recovery of solvent 
from the deashing solvent was also studied. The catalytic bed 
differential pressure was verified to be suppressed between the pri- 
mary to tertiary towers for secondary hydrogenation and the effect 
of the converter operation of benzene insoluble could be proved. 
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The ash accumulation on the catalyst increased with the time pas- 
sage in a secondary hydrogenation test up to 8,700 hours but the 
carbon and alkali metals increased hardly after 2,000 hours, and 
the change of catalytic surface area and pore structure was similar 
and corresponded to the change of catalytic activity. The property 
of hydrogenated and deasphalted oil did not also change after 
3.400 hours from the oil passage, H/C in the solvent fraction de- 
creased gradually and the aromaticity value increased. 7 figs. 


7615 (ETDE/JP-mf-93768212, pp. 132-142) Study of up- 
grading technology of coal derived distillates. Ueda, S. (New 
Energy and Industrial Technology Development Organization, 
Tokyo (Japan)). Agency of Industrial Science and Technology, 
Tokyo (Japan). Jul 1992. 216p. In Japan’s Sunshine Project.: 1991 
annual summary of coal liquefaction and gasification. Order Num- 
ber DE93768212. Source: OSTI; NTIS (US Sales Only). 

The development of refining technique for coal-derived distillates 
was described. As for the naphtha fraction of liquefied oil, Illinois 
coal contained much aniline type for which denitrification is difficult, 
and required the severer hydrogenation than Wandoan coal. When 
naphtha fraction of Illinois coal-derived distillates were mixed with 
petroleum type naphtha and then the mixture was hydrogenated, 
the denitrification was accelerated with the increase of the mixing 
ratio. Even if crude petroleum was mixed into total distillates of 
liquefied oil, sludge was hardly generated. Pyrrole compounds con- 
tributed greatly to the deterioration of naphtha crude oil of liquefied 
oil. The hydrogenation refining to get kerosene fraction of liquefied 
oil did not satisfy the smoke point of 23mm or more stipulated in 
JIS Standard except the petroleum mixed oil where the mixing ratio 
of liquefied oil was 5% or less. As for the gas oil fraction, only the 
petroleum mixed oil where the mixing ratio of liquefied oil was 25% 
or less could satisfy the cetane index of 45 or more. When the 
pressure of 151kgf/cm? and the cracking ratio of 50% were used 
for the life test of hydrocracking catalyst for light fuel oil, the life 
which is determined by arriving at the upper limit of reaction tem- 
perature of 400 centigrade is about 1 year. The cracking improved 
the octane value of naphtha. With the increase of oil passing time, 
the yields of naphtha and kerosene decreased and the yield of gas 
oil increased. 16 figs., 3 tabs. 


7616 (ETDE/JP-mf-93768212, pp. 143-144) Study on cata- 
lyst for upgrading technology of coal derived distillates. Ueda, 
S. (New Energy and Industrial Technology Development Organiza- 
tion, Tokyo (Japan)). Agency of Industrial Science and Technology, 
Tokyo (Japan). Jul 1992. 216p. In Japan’s Sunshine Project.: 1991 
annual summary of coal liquefaction and gasification. Order Num- 
ber DE93768212. Source: OSTI; NTIS (US Sales Only). 

The development of new catalysts for refining coal derived distil- 
lates was described. Naphtha, kerosene and gas oil fractions of 
coal derived distillates were the subject of this study. It was found, 
from the short term life test of catalysts in which the kerosene frac- 
tion of Wandoan coal derived distillates and the gas oil fraction of 
Battleriver coal derived distillates were hydrogenated, that a newly 
developed Ni-W/AI2O3 catalyst exhibited higher performance than 
the standard catalyst. Catalysts which have the superior cracking 
activity to the standard catalyst have been obtained, but the suffi- 
cient lives cannot still be attained. Causes to lower the activity of 
any catalyst during the utilization have been examined by analyz- 
ing spent catalysts. The mixture of gas oil fraction from Battleriver 
coal derived distillates and gas oil fraction from petroleum was 
desulfurized and denitrified. As for both desulfurization and denitrifi- 
cation activities, the Ni-Mo and the Ni-W catalysts were nearly 
equivalent but superior to the Co-Mo catalyst. When increasing the 
mixing ratio of petroleum to 40% or more, the denitrification activity 
was improved and when increasing the mixing ratio to 60% or 
more, the desulfurization activity was also improved. 


7617 (ETDE/JP-mf-93768212, pp. 145-150) Development 
of technology for the separation and utilization of me- 
teroatomic compounds from coal-derived liquids. Ueda, S. 
(New Energy and Industrial Technology Development Organization, 
Tokyo (Japan)). Agency of Industrial Science and Technology, 
Tokyo (Japan). Jul 1992. 216p. In Japan’s Sunshine Project.: 1991 
annual summary of coal liquefaction and gasification. Order Num- 
ber DE93768212. Source: OSTI; NTIS (US Sales Only). 





Effective separation technique of hetroatomic compounds con- 
tained in coal derived liquids was studied. Phenol compounds 
contained in the naphtha fraction from Wandoan coal derived 
liquids were extracted by a continuous solvent extraction and sepa- 
ration method to clarify the optimal water/raw material oil ratio. The 
phenol extraction ratio of 90% and the denitrification ratio of 70% 
could be obtained. More sludge was generated in the case of alkali 
extraction for the Wandoan coal derived liquids, and N and S were 
concentrated in the sludge. Any measures to reduce the sludge 
amount are required for a continuous run. The extraction with su- 
percritical CO2 was not effective. When the X type zeolite 
absorbent in which Na was replaced by K ion was used, meta- 
ethylphenol and para-ethylphenol could selectively be separated. 
The p-cresol could be concentrated by selectively recovering m- 
cresol in the naphtha with the urea-adducts method. The cresol 
was concentrated from acid constituents extracted with the solvent 
from light naphtha of coal derived liquids by the precise distillation 
and urea-adducts method, and p-cresol of 98% or higher purity 
coukd be obtained by further applying the pressurized crystallization 
refining method. The pressurized crystallization can be applied to a 
solid solution system and the recovery rate is higher than that of 
the conventional cooling crystallization. 


7618 (ETDE/JP-mf-93768212, pp. 151-153) Technologies 
for preservation of the environment.: Study of toxicological 
and environmental effects of coal-derived liquids. Ueda, S. 
(New Energy and Industrial Technology Development Organization, 
Tokyo (Japan)). Agency of Industrial Science and Technology, 
Tokyo (Japan). Jul 1992. 216p. In Japan’s Sunshine Project.: 1991 
annual summary of coal liquefaction and gasification. Order Num- 
ber DE93768212. Source: OSTI; NTIS (US Sales Only). 

Industrial safety and health due to the coal liquefaction and 
health and environmental safety due to coal-derived liquids were 
studied. The subject was naphtha, gas oil and kerosene fractions 
which were upgraded from the brown coal derived liquids by the in- 
tegrated operation of the pilot plant. Physico-chemical properties 
were measured. Acute peroral toxicity, skin irritation and eye irrita- 
tion were examined according to the guideline prepared by OECD/ 
MPD. Repeated peroral administration and mutagenicity (mutation 
of bacteria and chromosomal aberration of culture cells of a mam- 
mal) were examined according to the Law Concerning the 
Examination and Regulation of Manufacture, etc. of Chemical Sub- 
stances (LCERMCS) and the Industrial Safety and Health Law. 
The concentration in carps was tested according to the LCERMCS. 
Furthermore, the fish toxicity was tested by using Oryziatidae and 
carps. Neutral, acid and alkali constituents were extracted and 
classified to determine benzo(a)pyrene, phenols and basic sub- 
stances such as pyridine and aniline as toxic index substances. 
Subsequent to the previous fiscal year, literature search was con- 
tinued to arrange and analyze the results. 


7619 (ETDE/JP-mf-93768212, pp. 176-182) Development 
of coal-based hydrogen production technology.: Evaluation of 
advanced materials by in-plant test. Ueda, S. (New Energy and 
Industrial Technology Development Organization, Tokyo (Japan)). 
Agency of Industrial Science and Technology, Tokyo (Japan). Jul 


1992. 216p. In Japan’s Sunshine Project.: 1991 annual summary 


of coal liquefaction and gasification. Order Number DE93768212. 
Source: OSTI; NTIS (US Sales Only). 

Evaluation of advanced materials to be used for places in a coal 
liquefaction plant where abrasion and corrosion are the main is- 
sues was described. A material of one layer made of TIN plasma 
CVD had the good suppressing effect against hydrogen transmis- 
sion but the effect disappeared by sulfurization. This is caused by 
the corrosion pinholes through the sulfurization. A two layered ma- 
terial could suppress the hydrogen transmission by more than 50% 
for the substrate owing to fewer pinholes. A two layered material 
made of Al2O3 atmospheric plasma spraying could suppress the 
hydrogen transmission due to the sulfurization up to 45% for the 
substrate. Hydrogen attack for the high strength 3Cr-IMo steel oc- 
curred at the conditions of 600 centigrade for 1,000 hours or more 
and that for other steels occurred at 550 centigrade for 300 hours 
or more. Al pack cementation material and Al galvanized material 
have strong resistance to sulfurization corrosion. Al2O3 atmo- 
spheric plasma sprayed material had strong resistance because 
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dense sulfide of inner Ni-Cr filled up the gap of Ni-Cr sprayed layer 
and filled up the gap by furthermore transferring to Al2O3 layer to 
prevent the penetration of H2S. The in-plant test was made in the 
PSU (process support unit) liquefaction reactor to research the 
corrosion resistance for sulfurization by using metallic materials 
sent from the USA. 


7620 (ETDE/JP-mf-93768212, pp. 183-189) Development 
of technology for entrained flow coal gasification.: Develop- 
ment of entrained flow coal gasification pilot plant. Ueda, S. 
(New Energy and Industrial Technology Development Organization, 
Tokyo (Japan)). Agency of Industrial Science and Technology, 
Tokyo (Japan). Jul 1992. 216p. In Japan’s Sunshine Project.: 1991 
annual summary of coal liquefaction and gasification. Order Num- 
ber DE93768212. Source: OSTI; NTIS (US Sales Only). 

The development of an entrained flow coal gasification power 
generation pilot plant (PP) was described. The gasification test of 
Taiheiyo coal which was to be used in the PP was made by using 
a 2 ton/day furnace for the elementary research. The initial regulat- 
ing operation of PP was conducted by using the gasifying furnace 
(pressurized two step entrained flow slag tap type), the dry gas re- 
fining equipment (for two step fluidized bed desulfurization and 
dust removing with granular bed), the gas turbine, and gas oil firing 
of the maintenance and environmental equipment. Then, a coal 
gasification test with the gasifying furnace and a connecting test 
between the gasifier and the gas refining equipment were carried 
out by using Taiheiyo coal. The operating conditions from 1 to 5 
runs, the results of operation research, future issues and points to 
be improved were described. Subsequent to the research of the 
previous fiscal year, foreign and domestic trend concerning the 
safety of the entrained flow coal gasification power generation was 
investigated and studied to prepare the technical guideline for the 
coal gasification combined cycle power generation. 


7621 (ETDE/JP-mf-93768212, pp. 190-193) Development 
of technology for entrained flow coal gasification.: Support re- 
search for the development of a 200t/d entrained flow 
coal gasification combined cycle power generation pilot 
plant(Materials inspection ofthe 40t/d pilot plant on its disman- 
tlement). Ueda, S. (New Energy and industrial Technology 
Development Organization, Tokyo (Japan)). Agency of Industrial 
Science and Technology, Tokyo (Japan). Jul 1992. 216p. In 
Japan’s Sunshine Project.: 1991 annual summary of coal liquefac- 
tion and gasification. Order Number DE93768212. Source: OSTI; 
NTIS (US Sales Only). 

In order to get reference information and knowledge of corrosion 
and penetration for an entrained flow coal gasification plant, the 
40v/d fluidized flow low calory gasification pilot plant which had 
been operated at Yubari Laboratory for the long time research was 
researched after the dismantlement. The total operation time peri- 
ods were respectively 8,325 hours for the gasifier, 3,624 hours for 
the dry desulfurizer and 3,537 hours for the dry dust remover. Any 
deterioration was found for the brick lining, which was effective for 
the corrosion resistance of the metallic container. Remarkable 
change of mechanical properties of carbon steel and low alloy 
steel was not found but the reduction of wall thickness of some 
parts which were exposed to corrosive atmosphere was large. Pit- 
tings, sensitization and stress corrosion cracking can occur on 
stainless steel but shot peening, aluminizing and chromizing are 
effective as the preventing measures. In some cases, low tempera- 
ture corrosion can be severe, so that sufficient maintenance is 
required when stopping the operation. Places which touch to high 
speed solid particles must have a suitable material and structure 
which can alleviate the impact energy. A thermal stress relieving 
structure is required for high temperature operation or for large 
temperature difference. The valves, injectors and expansion joints, 
etc. need more advanced improvement. 


7622 (ETDE/JP-mf-93768212, pp. 124-131) Development 
of machinery and materials for plant.: Development of slurry 
letdown valves. Ueda, S. (New Energy and Industrial Technology 
Development Organization, Tokyo (Japan)). Agency of Industrial 
Science and Technology, Tokyo (Japan). Jul 1992. 216p. In 
Japan’s Sunshine Project.: 1991 annual summary of coal liquefac- 
tion and gasification. Order Number DE93768212. Source: OSTI; 
NTIS (US Sales Only). 
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This paper described the development of materials for letdown 
valves which would be used for a coal liquefaction plant. Sintered 
diamond was tested for the sulfide corrosion and was not corroded 
even after 1,500 hours. The erosion resistance against slurry did 
not change by the high speed spraying test after the exposure for 
2,000 hours. Ni-Al alloy exhibited the results similar to conventional 
superalloys. When the valve configuration was changed, that is, the 
pressure reduction ratio between the plug part and the orifice part 
was raised, the life of the valve was extremely elongated. While 
SKD steel exhibited the life for several minutes and cemented car- 
bide exhibited the life for 30 hours or more, the silver-alloy brazed 
joint was damaged for the sintered daimond. Since the sintered 
daimond itself was not damaged except the silver-alloy brazed 
joint, the long life may be expected by using any suitable joining 
method. A preliminary demonstration test was advanced by apply- 
ing the CVD coating of Ti(C,N) on the cemented carbide made of 
superfine WC material. Valve erosion increased for the low open- 
ing, but when the operating time of about 20 hours had passed 
from the initial opening of 30% to the opening of 10% or less, the 
plug erosion was slight and the coating on the plug surface was 
not exfoliated. The seat and orifice parts were also sound like the 
plug part and material problems did not appear. 4 figs., 2 tabs. 


7623 (ETDE/JP-mf—93768212, pp. 208-212) Assessment of 
coal hydrogasification. Ueda, S. (New Energy and Industrial 
Technology Development Orgaization, Tokyo (Japan)). Agency of 
Industrial Science and Technology, Tokyo (Japan). Jul 1992. 216p. 
In Japan’s Sunshine Project.: 1991 annual summary of coal lique- 
faction and gasification. Order Number DE93768212. Source: 
OSTI; NTIS (US Sales Only). 

In order to produce SNG as the substitute of liquefied natural 
gas (LNG), a highly efficient coal hydrogasification process which 
has the excellent economy and environmental harmony was stud- 
ied. A simple study was made when SNG would be used as the 
power generating fuel and as a result, it was clarified that the effi- 
ciency difference could hardly be found between a combined cycle 
power generation with coal derived SNG plus natural gas and a 
coal gasification combined cycle power generation at a distant site. 
It was shown from a mathematical model study that the tempera- 
ture of raw material hydrogen could be suppressed to lower value 
if the product gas would be circulated. An internal circulating type 
reactor and a once-through type reactor were compared and their 
coal feeding systems, heat exchangers, and char separation and 
cooling methods were studied as the elementary techniques 
around the reactors. The thermal efficiency was improved by 3% 
and the gas cost was reduced by S5yen/m® compared with the 
result of the previous year by studying the optimal process compo- 
sition and it was found that this result could sufficiently compete 
with LNG. This process is named the ARCH (Advanced Rapid 
Coal-Hydrogenation Process), which was proposed to be tested. 
The conceptual design of a 50ton/day pilot plant was made and 
the necessary expenditure was calculated. 


7624 (ETDE/JP-mf-93768212, pp. 213-214) Coal type se- 
lection studies.: Coal selection studies for Chinese coal 
liquefaction. Ueda, S. (New Energy and Industrial Technology De- 
velopment Organization, Tokyo (Japan)). Agency of Industrial 
Science and Technology, Tokyo (Japan). Jul 1992. 216p. In 
Japan’s Sunshine Project.: 1991 annual summary of coal liquefac- 
tion and gasification. Order Number DE93768212. Source: OSTI; 
NTIS (US Sales Only). 

Properties and liquefaction characteristics of coal existing in 
China are collaborated with Chinese Laboratories to prepare the 
basic data for the selection of coal kinds and the technological 
development. Ultimate analyses, proximate analyses and float-and- 
sink analyses were carried out for 3 kinds of Chinese coal from the 
1980 fiscal year to study their properties. A mini-sized continuous 
liquefaction test equipment was manufactured and installed in 
Peking to grasp the coal liquefaction characteristics and the equip- 
ment characteristics. Some coal liquefaction tests were made with 
the hydrogen gas circulating mode and the solvent circulating 
mode. Four kinds of coal including 2 kinds of brown coal were 
newly added to get the basic data of liquefaction characteristics. 
Autoclave tests were also made in Japan. The samples of liquefied 
oil produced in these operations were analyzed in Japan to grasp 
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the difference of liquefaction characteristics between these kinds of 
coal. The solvent circulating operation was made in the 1991 fiscal 
year by using the Fushun open pit mine coal and the catalyst of 
Fe203 was added at the rate of 3% to dry ash free coal. The liq- 
uefaction characteristics were similar to those of Tianzhu coal. 


7625 (ETDE/JP-mf-93768422, pp. 1-11) Strategy of clean 
coal technology in Japan. Ando, K. (New Energy and Industrial 
Technology Development Organization, Tokyo (Japan)). New En- 
ergy and Industrial Technology Development Organization, Tokyo 
(Japan). 2 Sep 1992. 78p. In Proceedings of symposium on clean 
coal technology 1992. Order Number DE93768422. Source: OSTI; 
NTIS (US Sales Only). 

This presentation explains the strategy of clean coal technology 
in Japan. At first, it describes why clean coal technology (CCT) is 
needed now, and what is CCT. The development of CCT in Japan 
includes improvement of thermal efficiency in various conversion 
processes, ensuring cleanness before and after reactions, and de- 
velopment of new coal utilization technologies. An establishmen of 
Clean Coal Technology Center in NEDO is also referred. Policies 
for the promotion of CCT projects are presented as to identification 
of new themes of technical development, research on the trend of 
CCT research and development in Japan and abroad, exchange of 
information and researchers with foreign research organizations 
working in coal technology, and transfer and dissemination of CCT 
to developing countries in a manner matching the reality of recipient 
countries. Furthermore, development of coal technology in NEDO 
is described as to coal liquefaction and coal gasification. 7 figs. 


7626 (ETDE/JP-mf—93768445) Session of coal energy 
technology.: Twelfth annual meeting on NEDO’s projects. New 
Energy and Industrial Technology Development Organization, 
Tokyo (Japan). Sep 1992 73p. (In Japanese). Order Number 
DE93768445. Source: OST!; NTIS. 

A situation and achievements of NEDO’s research and develop- 
ment of coal technology are presented. The coal technology 
involves development of liquefaction technologies for brown coal 
and bituminous coal, and gasification technologies for integrated 
coal gasification combined cycle power generation and coal-based 
hydrogen production. This report is composed of “Current situation 
of developments of coal liquefaction and gasification”, “Develop- 
ment of coal liquefaction technology. Development of bituminous 
coal liquefaction technology (Research with a pilot plant)”, “Devel- 
opment of coal liquefaction technology. Development of bituminous 
coal liquefaction technology (Progress of research and develop- 
ment with a 1t/d process support unit)", “Development of coal 
liquefaction technology. Results of Australian brown coal liquefac- 
tion project’, “Development of coal liquefaction technology. 
Development of common infrastructure technology (Development of 
let down valves)", “Development of coal-based hydrogen produc- 
tion technology. Research using a pilot plant’, and “Development 
of an entrained-flow coal gasification power generation pilot plant. 
Status of development of 200t/d entrained-flow coal gasification 
power generation plant”. The research and developments are in 
the stage of research using the pilot plants. 37 figs., 21 tabs. 


7627 (ETDE/JP-mf-93768445, pp. 9-20) Development of 
coal liquefaction technology.: Development of bituminous coal 
liquefaction technology (research with a_ pilot plant). 
Nishibayashi, T. (Nippon Coal Oil Corp., Tokyo (Japan)). New En- 
ergy and Industrial Technology Development Organization, Tokyo 
(Japan). Sep 1992. 73p. (In Japanese). In Session of coal energy 
technology.: Twelfth annual meeting on NEDO’s projects. Order 
Number DE93768445. Source: OSTI; NTIS (US Sales Only). 

This report describes a progress of engineering, construction and 
operation of NEDOL process 150t/d scale bituminous coal liquefac- 
tion pilot plant. It also describes design philosophy of the NEDOL 
process concerning the outline of NEDOL process and the objec- 
tives of research using a pilot plant. In addition, the facility plan as 
to the development schedule, facility configuration plan, outline of 
facilities, and construction plan was investigated. Were illustrated 
liquefaction reaction conditions (pressure of 150 to 200kg/cm?G, 
temperature of 430 to 460 centigrade, solvent/coal ratio of 2.3 to 
1.0) of the NEDOL process, in which highly activated iron catalyst 
is used. Were also shown outlines of the solvent hydrogenation 





equipment which makes hydrogen donor recycle solvent, the vac- 
uum distillation type solid-liquid separator, and the heat exchanger 
in high pressure reaction system for improvement of thermal 
efficiency. A desired yield of liquefied products is 50wt% which in- 
cludes light and middle oil. The FY 1991 is the first fiscal year of 
the construction phase stage. 4 figs., 2 tabs. 


7628 (ETDE/JP-mf-93768445, pp. 21-32) Development of 
coal liquefaction technology.: Development of bituminous coal 
liquefaction technology (progress of research and develop- 
ment with a 1t/d process support unit). Endo, K. (Nippon Steel 
Corp., Tokyo (Japan)). New Energy and Industrial Technology De- 
velopment Organization, Tokyo (Japan). Sep 1992. 73p. (In 
Japanese). In Session of coal energy technology.: Twelfth annual 
meeting on NEDO's projects. Order Number DE93768445. 
Source: OSTI; NTIS (US Sales Only). 

This report describes an outline of operational research achieve- 
ments using a NEDOL process 1t/d bituminous coal liquefaction 
PSU (process supporting unit) in the FY 1991. In order to prevent 
the alteration of liquefied oil samples, a low temperature storage 
shed (storage capacity of 9.9m°, storage temperature of 5 to 10 
centigrade) has been constructed. In addition, DCS (distributed in- 
formation control and management system) has been built up to 
improve the plant performance. Furthermore, in the operational re- 
search, two times of 49 days and 47 days of slurry operations 
were conducted using subbituminous coal from Wyoming, the USA. 
The Run-0301 was operated at the reaction temperatures of 435, 
450, and 465 centigrade, and the effect of reaction temperature on 
the liquefaction products distribution was investigated. In the Run- 
0302, the effect of catalyst addition and reaction pressure on the 
liquefied products distribution was investigated. The liquefaction 
characteristics of the Wyoming coal were compared with those of 
the Wandoan coal from Australia and the Illinois No.6 coal from the 
USA. 9 figs., 7 tabs. 


7629 (ETDE/JP-mf-93768445, pp. 33-44) Development of 
coal liquefaction technology.: Results of Australian brown 
coal liquefaction project. Osawa, H. (Nippon Brown Coal Lique- 
faction Co. Ltd., Tokyo (Japan)). New Energy and Industrial 
Technology Development Organization, Tokyo (Japan). Sep 1992. 
73p. (In Japanese). In Session of coal energy technology.: Twelfth 
annual meeting on NEDO’s projects. Order Number DE93768445. 
Source: OSTI; NTIS (US Sales Only). 

For the NEDO’s brown coal liquefaction project using a pilot 
plant by which 50 tons of brown coal is processed daily at the Mor- 
well district, Victoria, Australia, the operation of the pilot plant was 
finished by October, 1990, and the dismantling and removal works 
were completed by May, 1992. This report describes an outline of 
achievements obtained up to date. As for the outline of process 
and the outline of nine times operations by the pilot plant, the 
progress of the research and development is presented. Reaction 
results of the primary hydrogenation system are illustrated, which 
include effects of temperature, pressure, time, catalyst addition, 
properties of supplied coal, and properties of solvent on the primary 
hydrogenation rate. It has been found that the reaction behavior in 
the secondary hydrogenation system is affected by the properties 
of products from the primary hydrogenation system, and that the 
properties of the produced oil from the secondary hydrogenation is 
approximately held constant. Furthermore, are described the fluid 
behavior in the primary hydrogenation reactor, the material evalua- 
tion, and the gas-liquid equilibrium. It was shown that various other 
operational techniques were obtained. 10 figs., 3 tabs. 


7630 (ETDE/JP-mf-93768445, pp. 45-52) Development of 
coal liquefaction technology.: Development of common infra- 
structure technology (development of letdown valves). 
Wasaka, S. New Energy and Industrial Technology Development 
Organization, Tokyo (Japan). Sep 1992. 73p. (in Japanese). In 
Session of coal energy technology.: Twelfth annual meeting on 
NEDO’s projects. Order Number DE93768445. Source: OSTI; 
NTIS (US Sales Only). 

A purpose of this research and development is to develop slurry 
letdown valves and slurry flow meters for the commercial coal liq- 
uefaction plants. This program includes the material selection test 
using the high speed slurry erosion test apparatus, the air-jet ero- 
sion test, and the field test using PSU (process supporting unit) 
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and PP (pilot plant). The present report describes an outline of re- 
search and development achievements in the FY 1991. Results of 
slurry anti-erosion tests for various materials are illustrated. Conse- 
quently, the cemented diamond, the ultra-fine grained WC 
cemented carbide + Ti(C,N) CVD, and the B, C have provided 
good results. A letdown valve was fabricated with the cemented 
carbide system material selected on the basis of the results of ma- 
terial selection tests, and was installed in the PSU plant to conduct 
a field test. As a resit, it was demonstrated that there was no prob- 
lem from the viewpoint of material properties. 7 figs., 1 tab. 


7631 (ETDE/JP-mf-93768445, pp. 63-73) Development of 
an entrained flow coal gasification power generation pilot 
plant.: Status of development of 200t/d entrained flow coal 
gasification power generation plant. Abe, H. (Engineering Re- 
search Association for Integrated Coal Gasification Combined 
Cycle Power Systems, Tokyo (Japan)). New Energy and Industrial 
Technology Development Organization, Tokyo (Japan). Sep 1992. 
73p. (In Japanese). In Session of coal energy technology.: Twelfth 
annual meeting on NEDO’s projects. Order Number DES3768445. 
Source: OSTI; NTIS (US Sales Only). 

An objective of the research and development is to develop an 
entrained flow coal gasification combined cycle power generation 
technology with high efficiency and economy, environmental ac- 
ceptability, operational capacity, flexibility to various coals, and 
easiness to scale up. This report presents the status of develop- 
ment of 200d entrained flow coal gasification power generation 
plant. Outlines of individual facilities are described concerning gasi- 
fier facility, hot dry type gas clean up facilities, gas turbine, safety 
and environmental facilities, and total control system. Achievements 
of basic researches in FY 1991 were illustrated, which consist of 
the research through gasification tests using a 2t/d gasifier, the re- 
search of large-scale gas turbine combustor for plactical plant, and 
the research of simulation of total system of combined cycle power 
generation. For the operational research of the pilot plant, the initial 
performance of the pilot plant was confirmed through actual loading 
operations using Taiheiyo coal. In addition, the safety was also 
confirmed through equipment adjusting operations. 3 figs., 5 tabs. 


7632 (ETDE-mf-—93766351) A programme of research and 
development on the pyrolysis of coal. Final report. Phase 2c 
(Short version). July 1989 - March 1992. Wanzi, W. DMT- 
Geselischaft fuer Forschung und Pruefung mbH, Essen (Germany). 
27 May 1992 18p. Contract BMFT 0326084C. Order Number 
DE93766351. Source: OSTI; NTIS (US Sales Only). 

The IEA-Pyrolysis Project dealt with technical possibilities for the 
combination of coal pyrolysis with different coal conversion pro- 
cesses to produce valuable liquids and chemical feedstocks from 
coal. Its aim was to develop the scientific base and the technical 
knowledge of the different process routes and to investigate 
whether the combination with a pyrolysis step is technical feasible 
and whether it provides economic advantages compared with other 
well-known processes to produce the same liquids and chemical 
feedstocks from coal. In order to enable that technical assessment 
one major task of the project was to bring up-to-date the basic 
scientific knowledge in certain areas of coal pyrolysis, namely py- 
rolysis at high pressure, in reactive atmospheres as hydrogen or 
raw gas from coal gasification, and under conditions of rapid heat- 
ing. In the project work especially the following product routes were 
investigated in some more detail: Optimization of tar production as 
a source for chemical feedstocks; Optimization of BTX formatiom 
by hydropyrolysis of hard coal or peat; Gasoline production by 
hydrotreatment of liquids from pyrolysis of hard coal or peat in con- 
ventional processes. (orig.). 


7633 (ORNL/FMP-91/2, pp. 157-169) SNL-1-Ceramic cata- 
lyst materials: Hydrous metal oxide ion-exchange supports for 
direct coal liquefaction. Peden, C.H.F. (Sandia National Labora- 
tories, Albuquerque, NM (United States)). Oak Ridge National Lab., 
TN (United States). Fossil Energy Program. Apr 1992. In Fossil 
Energy Advanced Research and Technology Development (AR and 
TD) Materials Program semiannual progress report for the period 
ending September 30, 1991. Fossil Energy Program. 422p. Order 
Number DE92016504. Source: OSTI; NTIS. 

This semiannual report describes studies aimed at developing 
and optimizing the use of a unique catalyst support material, the 
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hydrous titanium oxide ion-exchangers. In part, the authors seek to 
understand how the activity of a catalyst is related to the concen- 
tration and dispersion of active metals on the catalyst supports. 
Such information is critical to designing materials having optimum 
catalytic properties. The authors have developed synthetic tech- 
niques for controlling both the concentration and dispersion of 
nickel, molybdenum and rhodium on hydrous sodium titanate cata- 
lyst supports. The techniques were based on and required an 
understanding of the solution chemistry of both the support mate- 
rial and dissolved metal species. In addition, studies of the local 
molecular structure by Raman, XANES and solid-state 170 NMR 
spectroscopies are being pursued because of the importance of 
the local structure in determining the ion-exchange properties of 
these materials. These were also critical to the development of ap- 
propriate catalyst preparation procedures. That these studies have 
impacted the development effort is demonstrated by the improved 
catalytic performance of more recently prepared materials. Cur- 
rently, the authors have begun to explore alternate synthesis 
procedures for the preparation of the hydrous titanates. Recent 
work in this area will be described in forthcoming semiannual re- 
ports. Finally, the authors have also initiated studies of structure/ 
activity relationships in the final catalyst materials in order to 
provide further guidance to the synthesis effort as to the most de- 
sirable physical properties. Some of this work is detailed here. 


7634 (SAND-92-2550C) Activity testing of fine-particle 
size, unsupported, iron-based catalysts. Stohl, F.V. Sandia Na- 
tional Labs., Albuquerque, NM (United States). [1992]. 9p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-76DP00789. (CONF-930304-4: 205. American 
Chemical Society national meeting, Denver, CO (United States), 28 
Mar - 2 apr 1993). Order Number DE93006293. Source: OSTI; 
NTIS; GPO Dep. 

The efficiency of the initial reactions of coal during coal liquefac- 
tion will have significant impacts on downstream processing 
(including catalyst usage, reaction severity, product yields, product 
quality) and hence on process economics. Reactions that result in 
compounds with low molecular weights and decreased boiling 
points are beneficial, whereas retrogressive reactions, which yield 
higher molecular weight compounds that are refractory to further 
processing, decrease process efficiency. Likewise, reactions that 
result in decreased sulfur, nitrogen, and oxygen contents and in- 
creased hydrogen contents in the products are beneficial. The use 
of unsupported fine-particle (<40 nm) catalysts during initial coal 
processing has the potential to enhance desired reactions and min- 
imize retrogressive reactions. The potential advantages of using 
fine-particle size catalysts include improved dispersion of the cata- 
lyst, improved coal/catalyst contact, and the potential for using low 
amounts (<0.5% based on the weight of coal) of these novel cata- 
lysts due to their very high surface areas. These catalysts could be 
combined with the coal or coal-solvent mixture as either active cat- 
alysts or catalyst precursors that would be activated in situ. 
Several methods of combining catalyst and coal, such as physical 
mixing or using a catalyst-hydrogen donor slurry, are possible. Ide- 
ally the fine-particle catalysts would be inexpensive enough to be 
disposable. 


0105 Products and By-Products 


Refer also to citation(s) 8231 


7635 (KTMW/E-B—115) Multiple use of peat - Present situa- 
tion, market outlooks and research and development needs: 
Part 1 - Summary report. Thun, R.; Sopo, R. Ministry of Trade 
and Industry, Helsinki (Finland). Energy Dept. 1992. 77p. (In 
Finnish). Project KTM-35/881/91. Order Number DE93761289. 
Source: OSTI; NTIS. 

Finnish peatlands have mainly been surveyed with regard to 
energy utilization of peat and detailed data of the chemical compo- 
sition of bogs or peat, and data on their suitability for agricultural or 
environmental purposes are not available. Neither do the produc- 
tion methods developed for fuel peat consider specific requirements 
of alternative peat products. No national research programmes on 
peat have so far been carried out in Finland, except for energy use. 
Some studies focused on certain use forms and special problems 
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related to the multipurpose use of peat have been initiated both on 
public funds and by industrial enterprises. In many cases it has ap- 
peared that the peat produced as fuel peat or as a by-product of 
fuel peat production has not met desired quality criteria or the use 
of peat only for one purpose of use has not proved feasible. A 
careful selection of raw peat and the use of the best suited produc- 
tion and pretreatment technology combined with alternative peat 
conversion processes might improve the situation decisively. Any 
significant increase in the non-energy use of peat is not expected 
in the near future without extensive research and development 
work. However, profound basic studies of the peat raw material and 
of its use and processing, and the initiation of new innovative ap- 
plied research work is expected to generate concrete development 
projects, which can lead to industrial production of new peat-based 
commodities. Referring to the survey, the Association of Finnish 
Peat Industries proposes that a national research and development 
programme on multipurpose utilization of peat should be started. 
The annual physical input in the programme is estimated at 13-15 
manyears and the total financial needs at roughly FIM 20 million. 


0106 Properties and Composition 
Refer also to citation(s) 7524, 7549, 7594, 7624, 7705, 7706, 7732 


7636 (DOE/METC/C—93/7047) TGA characterization of 
char reactivity. Shadle, LJ. (USDOE Morgantown Energy Tech- 
nology Center, WV (United States)); Wang, Yau-Hsin C. USDOE 
Morgantown Energy Technology Center, WV (United States). 
[1992]. 13p. Sponsored by USDOE, Washington, DC (United 
States). (CONF-920951-58: US Department of Energy contractors 
review meeting on gasification and gas stream cleanup systems, 
Morgantown, WV (United States), 15-17 Sep 1992). Order Number 
DE93004654. Source: OSTI; NTIS; GPO Dep. 

This is a report of the status and progress of studies to charac- 
terize the reactivities of coal char. The current experimental 
program was initiated to develop an empirical relationship that 
could describe the dependence of coal devolatilization rates and 
yields on coal particle sizes between 100 to 1,000 micron as part of 
the mild gasification program, in order to aid the conceptual design 
of a benchscale reactor. The conceptual design comprised a fast 
fluidized-bed pyrolyzer in which the product char was to be burned 
in a fluidized-bed surge tank combustor prior to the solids recycle. 
The combustion reactivity of chars was measured following the de- 
volatilization measurements. As a result, the combustion reactivity 
of various chars were determined as a function of particle size. In 
this report the findings of the combustion reactivity measurements 
of coal chars are described. The direct dependencies of particle 
size, coal type, and char preparation/generation heating rate and 
temperature are presented for combustion reactivities of chars. 


7637 (DOE/PC/89764—-T10) Permeability changes in coal 
resulting from gas desorption: Tenth quarterly report, January 
1, 1992—March 31, 1992. Levine, J.R.; Johnson, P.M. Alabama 
Univ., University, AL (United States). Dept. of Geology. [1992]. 
33p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG22-89PC89764. Order Number DE93006430. Source: 
OSTI; NTIS; GPO Dep. 

Research continued on the study of coal permeability and gas 
desorption. This quarter, most of the effort involved identifying 
problems with the microbalance and then getting it repaired. Mea- 
surement of the amount of gas adsorbed with the microbalance 
involved corrections for the buoyancy change with pressure and 
several experiments with helium were made to determine this cor- 
rection. 


7638 (DOE/PC/89764-T12) Permeability changes in coal 
resulting from gas desorption: Twelfth quarterly report, June 
1, 1992—August 31, 1992. Levine, J.R.; Johnson, P.M. Alabama 
Univ., University, AL (United States). Dept. of Geology. [1992]. 
51p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG22-89PC89764. Order Number DE93006433. Source: 
OSTI; NTIS; GPO Dep. 

During this quarter, work was continued on measuring the 
methane sorption capacity of dispersed organic matter in gas 





shales and maceral concentrates derived from a Kentucky coal. Al- 
though previous results have demonstrated that the microbalance 
technique is successful in generating sorption isotherm curves, the 
accuracy of the technique has not been well established. The only 
previous test that allowed a comparison between gravimetric data 
and volumetric data showed a significant discrepancy with the 
gravimetric data indicating a considerably greater sorption quanti- 
ties than the volumetric data. During the present quarter we took 
advantage of an opportunity to join in a round-robin analysis of 
sorption capacity of carbonatious shales. A suite of four samples 
was sent to six laboratories with each lab measuring sorption ca- 
pacity for methane and reporting the results to a central lab which 
would compile all of the data for comparitive purposes. Of course, 
none of the other laboratories were using the gravimetric approach 
for measuring methane sorption capacity. So this provides a 
unique opportunity to test the accuracy of our methods. 


7639 (DOE/PC/89773—10) Coal plasticity at high heating 
rates and temperatures: Tenth technical progress report, third 
quarter, July 1, 1992-September 30, 1992. Gerjarusak, S.; Pe- 
ters, W.A.; Howard, J.B. Massachusetts Inst. of Tech., Cambridge, 
MA (United States). [1992]. 24p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract FG22-89PC89773. Order 
Number DE93008039. Source: OSTI; NTIS; GPO Dep. 

Effects of coal type on coal plasticity are investigated. Seven 
coals, from the Argonne premium sample bank ranging from lignite 
to low volatile bituminous, are studied. Different indices and struc- 
tural data of a coal are shown to affect its plastic behavior. A 
coalspecific parameter incorporating the effects of labile bridges, 
oxygen, and hydrogen on plasticity has been used to successfully 
correlate measured values of maximum plasticity (i.e. minimum ap- 
parent viscosity) at elevated temperature with coal type. 


7640 (DOE/PC/90287-T8) Oxidation of coal and coal 
pyrite mechanisms and influence on surface characteristics: 
Technical progress report, September 30, 1992. Doyle, F.M. 
California Univ., Berkeley, CA (United States). Dept. of Materials 
Science and Mineral Engineering. 1992. 11p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG22- 
90PC90287. Order Number DE93007467. Source: OSTI; NTIS; 
GPO Dep. 

The objective of this research is to develop a mechanistic under- 
standing of the oxidation of coal and coal pyrite, and to correlate 
the intrinsic physical and chemical properties of these minerals, 
along with changes resulting from oxidation, with those surface 
properties that influence the behavior in physical cleaning pro- 
cesses. The results will provide fundamental insight into oxidation, 
in terms of the bulk and surface chemistry, the microstructure, and 
the semiconductor properties of the pyrite. During the eighth quar- 
ter, wet chemical and dry oxidation tests were done on Upper 
Freeport coal from the Troutville #2 Mine, Clearfield County, Penn- 
sylvania. In addition electrochemical experiments were done on 
electrodes prepared from Upper Freeport coal pyrite and Pittsburgh 
coal pyrite samples provided by the US Bureau of Mines, Pitts- 
burgh Research Center, Pennsyivania. 


7641 (DOE/PC/91283-T4) Liquid chromatographic analy- 


sis of coal surface properties: Quarterly progress report, 
July-September 1992. Kwon, K.C. Tuskegee Univ., AL (United 
States). Dept. of Chemical Engineering. 15 Dec 1992. 13p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FG22-91PC91283. Order Number DE93007620. Source: OSTI; 
NTIS; GPO Dep. 

Experiments on equilibrium adsorption of various alcohols on 
60-200 mesh Illinois No. 6 coal (DECS-2; Randolph county) were 
performed during the July-September period. The alcohols include 
ethanol, methanol, isobutanol, t-butanol, 1-heptanol, 1-octanol, 
1-hexadecanol, 4-methyl-2-pentanol, and 2-methyi-l-pentanol. 
Amounts of equilibrium adsorption of alcohols (ALCO) on 60-200 
mesh Illinois No. 6 coal are 1 - 230 x 10-° mg-ALCO/g-coal, 
whereas equilibrium concentrations of alcohols are 3-40 ppM. Re- 
lations between equilibrium loadings of alcohols on the coal and 
equilibrium concentrations of alcohols in aqueous solutions are 
shown to be linear. 
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7642 (DOE/PC/91299-T4) Magnetic relaxation: Coal 
swelling, extraction, pore size: Annual technical progress re- 
port, September 1, 1991-August 31, 1992 and Quarterly 
technical progress report, July 1, 1992-September 30, 1992. 
Doetschman, D.C. State Univ. of New York, Binghamton, NY 
(United States). Dept. of Chemistry. 6 Nov 1992. 15p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract FG22- 
91PC91299. Order Number DE93007622. Source: OSTI; NTIS; 
GPO Dep. 

The goals for year | of the grant were to extract the Argonne 
Coals, to swell them, to reswell their residues, to seal the various 
samples for measurements, to perform analyses of the samples 
and to measure their NMR decays. Because of an unexpected 
characteristic of the extraction process, more detailed analyses of 
the samples are being done than originally anticipated. The mass 
spectrometric analyses have not been completed. Because routine 
NMR analyses needed to be done in greater detail than anticipated, 
the NMR decay measurements have also been delayed. In order 
to offset these delays, all of the EPR samples, which were to have 
been examined in year Ill, have been prepared and a substantial 
proportion of the pulsed EPR measurements have been made. 


7643 (ECN-C—92-059) Classification of pulverized coal 
ash: Part 1: Leaching behaviour of coal fly ash. Van der Sloot, 
H.A.; Van der Hoek, E.E.; De Groot, G.J.; Comans, R.N.J. Nether- 
lands Energy Research Foundation (ECN), Petten (Netherlands). 
Sep 1992. 62p. Contract NOVEM 20.53-021.10. Order Number 
DE93759360. Source: OSTI; NTIS (US Sales Only); INIS. 

The leachability of fifty different pulverized coal ashes from utili- 
ties in the Netherlands, Federal Republic of Germany and Belgium 
has been studied. Five different ashes were analyzed according to 
the complete standard leaching test and the results were published 
earlier. The examination of a wide variety of ashes under a wide 
range of pH and Liquid to Solid ratio (LS) conditions creates the 
possibility of identifying systematic trends in fly ash leaching be- 
haviour and to identify the mechanisms controlling release. 16 figs., 
2 tabs., 3 app., 25 refs. 


7644 (ETDE/JP-mf-93768175, pp. 194-196) Development 
of technology for entrained flow coai gasification.: Coal selec- 
tion for conversion. Ueda, S. (New Energy and industrial 
Technology Development Organization, Tokyo (Japan)). Agency of 
industrial Science and Technology, Tokyo (Japan). Jul 1992. 209p. 
(in Japanese). In Japan’s Sunshine Project.: 1991 annual sum- 
mary of coal liquefaction and gasification. Order Number 
DE93768175. Source: OSTI; NTIS (US Sales Only). 

Characteristics and supplying potentials of many kinds of coal as 
to the raw material coal for the coal gasification were studied. Coal 
analyses and liquefaction tests were finished for 102 kinds of coal 
which are produced in Canada, Australia, the USA, China and 
Indonesia and the data base for coal liquefaction could be accumu- 
lated. With respect to the CO2 gasification reaction rate of coal 
maceral, the reaction rate could be expressed only by using the ul- 
timate analyses, maceral analyses and CO2 specific surface area 
of char. Char which could be used for the gasification was image- 
analyzed. Not only the maceral factor of original coal but also the 
configurational features of gasifying char could be numerically ex- 
pressed, so that the formula was effective to grasp the gasification 
characteristics. The Bowen coal field which is located in the north 
western part of Australia was surveyed to verify the coal seam as 
the raw material for gasification, stability of coal quality, and the 
supply potential. It will contribute to preparation of the basic data 
and to the selection of the coal kind that the lateral change of coal 
seam and the quality are surveyed, the coal characteristics are an- 
alyzed and the gasifying characteristics are clarified by a gasifying 
test. 


7645 (ETDE/JP-mf-93768212, pp. 198-200) Development 
of technology for entrained flow coal gasification.: Coal selec 
tlon for conversion. Ueda, S. (New Energy and Industrial 
Technology Development Organization, Tokyo (Japan)). Agency of 
industrial Science and Technology, Tokyo (Japan). Jul 1992. 216p. 
In Japan’s Sunshine Project.: 1991 annual summary of coal lique- 
faction and gasification. Order Number DE93768212. Source: 
OSTI; NTIS (US Sales Only). 
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Characteristics and supplying potentials of many kinds of coal as 
to the raw material coal for the coal gasification were studied. Coal 
analyses and liquefaction tests were finished for 102 kinds of coal 
which are produced in Canada, Australia, the USA, China and 
indonesia and the data base for coal liquefaction could be accumu- 
lated. With respect to the CO2 gasification reaction rate of coal 
maceral, the reaction rate could be expressed only by using the ul- 
timate analyses, maceral analyses and CO2 specific surface area 
of char. Char which could be used for the gasification was image- 
analyzed. Not only the maceral factor of original coal but also the 
configurational features of gasifying char could be numerically ex- 
pressed, so that the formula was effective to grasp the gasification 
characteristics. The Bowen coal field which is located in the north 
western part of Australia was surveyed to verify the coal seam as 
the raw material for gasification, stability of coal quality, and the 
supply potential. It will contribute to preparation of the basic data 
and to the selection of the coal kind that the lateral change of coal 
seam and the quality are surveyed, the coal characteristics are an- 
alyzed and the gasifying characteristics are clarified by a gasifying 
test. 


0108 Waste Management 


Refer also to citation(s) 7530, 7536, 7541, 7686, 7692, 7700, 
7701, 7703, 7704, 7783, 7784, 8579, 8580, 8581, 9312, 9492, 
9520, 9728 


7646 (AFME-91-0S-DOC, pp. 159-169) Issues of nitrous 
oxide emissions related to fossil fuel combustion. Soete, G. de 
(Institut Francais du Petrole (IFP), 92 - Rueil-Malmaison (France)). 
Agence de |l’Environnement et de la Maitrise de l'Energie, 75 - 
Paris (France); Agency of Industrial Science and Technology, 
Tokyo (Japan). 1991. (CONF-9105408—: French-Japanese Meeting 
of Experts on Energy Conservation Technology,  Issy-les- 
Moulineaux (France), 30-31 May 1991). In Energy conservation 
technology. 446p. Order Number DE93759519. Source: OSTI; 
NTIS (US Sales Only). 

Nitrous oxide emissions from conventional, not controlled com- 
bustion of fossil fuels are in general relatively low. On the contrary, 
N20 emissions from fluidized bed combustors and from typical 
control techniques for NO abatement (non catalytic selective reduc- 
tion by s.c. thermal DeNOx processes, three-way catalytic control 
of NO applied for gasoline exhaust and selective catalytic reduction 
of NO applied for flue gas cleaning) may constitute potential issues 
for relatively important N2O emissions. Homogeneous and hetero- 
geneous kinetics accounting for increased nitrous oxide emissions 
from these techniques are highlighted. 


7647 (CONF-921034—24) Measurement of alkali in PFBC 
exhaust. Schmaizer, D.K.; Steindler, M.J.; Lee, S.H.D.; Swift, 
W.M. Argonne National Lab., IL (United States). [1992]. 10p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-31109-ENG-38. From US Department of Energy contractors re- 
view meeting on coal-fueled heat engines, advanced PFBC and 
gas stream cleanup systems; Morgantown, WV (United States); 
27-28 Oct 1992. Order Number DE93000231. Source: OSTI; NTIS; 
GPO Dep. 

This project supports the DOE/METC Fossil Energy Program for 
the development of Pressurized fluidized bed combustion (PFBC) 
technology. Based on the analytical activated-bauxite sorber-bed 
technique, we are developing the RABSAM as an alternative to the 
on-line alkali analyzer for field application. RABSAM is a sampling 
probe containing a regenerable activated-bauxite adsorbent 
(RABA). It can be inserted directly into the PFBC exhaust duct and 
requires no high temperature/high pressure (HTHP) sampling line. 
Alkali vapors are captured by the adsorbent purely through physi- 
cal adsorption. The adsorbent is regenerated by a_ simple 
water-reaching process, which also recovers the adsorbed alkalis. 
The alkali analysis of the leachate by atomic absorption (AA) 
provides a basis for calculating the time-averaged alkali-vapor con- 
centration in the PFBC exhaust. If the RABA is to use 
commercial-grade activated bauxite, the clay impurities in activated 
bauxite can react with alkali vapors and, therefore, need to be ei- 
ther removed or deactivated. In earlier work, a 6M-LiCl-solution 
impregnation technique was shown to deactivate these impurities 
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in fresh activated bauxite. During this year, RABA prepared by this 
technique was tested in a pressurized alkali-vapor sorption test unit 
to determine its NaCl-vapor capture efficiency and the regenerabil- 
ity of the sorbent by water extraction. Results of this study are 
presented and discussed, 


7648 (DOE/MC/24258-3152) Integrated low emission 
cleanup system for direct coal-fueled turbines (electrostatic 
agglomeration): Project quarterly report, January 1, 1992- 
March 31, 1992. Quimby, J.M. Research-Cottrell, Inc., Somerville, 
NJ (United States). Environmental Services and Technologies Div. 
May 1992. 14p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC21-88MC24258. Order Number 
DES93004827. Source: OSTI; NTIS; GPO Dep. 

The objective of this contract is to investigate the removal of 
SO, and particulate matter from direct coal-fired combustion gas 
streams at high temperature and high pressure conditions. This in- 
vestigation will be accomplished through a bench-scale testing and 
evaluation program employing sorbent mixed with a coal-water 
slurry for SO, removal, and an innovative particulate control 
concept. The particulate control device utilizes electrostatic ag- 
glomeration followed by a high efficiency mechanical collector 
(cyclone). The process goal is to achieve particulate collection 
efficiency better than that required by the 1979 new source perfor- 
mance standards. An additional goal is to demonstrate 70% SO, 
removal efficiency. This research project is now in the second of a 
3 phase (phase Il) project. Phase Il is to fabricate the combustor 
and particulate control devices and install the system at a test facil- 
ity located at Research-Cottrell’s, KVB Western Laboratory, Santa 
Ana, CA. There are three functional categories, or tasks which are 
to be completed in sequence. These tasks are itemized as follows: 
design, procurement, and installation, shakedown and startup, and 
reporting. 


7649 (DOE/PC/90304-T4) Selective solvent absorption in 
coal conversion: Quarterly report, April 1, 1992—June 30, 1992. 
Larsen, J.W.; Amui, J. Lehigh Univ., Bethlehem, PA (United 
States). Dept. of Chemistry. Jun 1992. 10p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG22-90PC90304. 
Order Number DE93006478. Source: OSTI; NTIS; GPO Dep. 

The objectives of this research are: (1) to determine the impor- 
tance of the presence of added hydrogen donor compounds within 
the coal in the first stage of direct liquefaction processes; and (2) 
to determine the composition of the solvent absorbed by and 
present within the coal in the first stages of direct coal liquefaction. 
Scope of work study the conversion of Argonne Premium coals in 
tetralin and 2-t-butyltetralin and compare the following: conversion 
to soluble products and product composition. Hydrogen donated by 
both solvents will be measured by gas chromatography and the 
same technique will be used to establish the amount of dealkyla- 
tion of 2-t-butyltetralin. Reactions will be performed at several 
different temperatures for varying amounts of time. 


7650 (DOE/PC/S0309-8) Anion-exchange _resin-based 
desulfurization process: Annual technical progress report, Oc- 
tober 1, 1991-September 30, 1992. Sheth, A.C.; Strevel, S.D.; 
Dharmapurikar, R. Tennessee Univ., Tullahoma, TN (United 
States). Space Inst. [1992]. 65p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract FG22-90PC90309. Order 
Number DE93006489. Source: OSTI; NTIS; GPO Dep. 

Under the current grant, the University of Tennessee Space Insti- 
tute (UTS!) will carry out the bench scale evaluation and further 
development of the anion-exchange resin-based desulfurization 
concept to desulfurize alkali metal sulfates. This concept has been 
developed and patented by UTS/ under US Patent No. 4,917,874. 
The developmental program proposed under this DOE grant in- 
cludes screening of commercially available resins to select three 
candidate resins for further study. These three resins will undergo 
a series of experiments designed to test the resins’ performance 
under different process conditions (including the use of spent MHD 
seed material). The best of these resins will be used in optimizing 
the regeneration step and in testing the effects of performance en- 
hancers. The process schematic developed from the results will be 
used to estimate the related economics. During this reporting pe- 
riod, October 1, 1991 to September 30, 1992, analysis of batch 





mode screening experiments was completed to select three candi- 
date resins for process variables study in the fixed-bed set-up. This 
setup was modified and the experiments were carded out to evalu- 
ate effects of major process variables. The analysis of fixed-bed 
experiments is going on and we have also started simple batch 
mode experiments to identify desirable conditions for resin regener- 
ation step. We have also started simple process engineering type 
calculations to determine the trade-off between the solution con- 
centration and the resulting evaporation/concentration load. 


7651 (DOE/PC/90361-T8) Catalytic fabric filtration for s- 
multaneous NO, and particulate control: Quarterly technical 
progress report, July 1-September 30, 1992. Weber, G.F.; Ness, 
S.R.; Laudal, D.L.; Dunham, G. North Dakota Univ., Grand Forks, 
ND (United States). Energy and Environmental Research Center. 
Nov 1992. 51p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC22-90PC90361. Order Number 
DE93007466. Source: OSTI; NTIS; GPO Dep. 

The overall objective of this project is the development of a 
catalyst-coated fabric filter for simultaneous NO, and particulate 
control. The catalyst-coated fabric filter must provide high removal 
efficiency of NO, and particulate matter. An acceptable bag and 
catalyst life must be demonstrated, and process economics must 
show a significant cost savings when compared to a commercial 
SCR process and conventional particulate control. Specific goals 
include the following: Reduce NO, emissions to 60 ppM or less; 
demonstrate particulate removal efficiency of > 99.5%; demon- 
strate a bag/catalyst life of > 1 year; control ammonia slip to <25 
ppM; show that catalytic fabric filtration can achieve a 50% cost 
savings over conventional fabric filtration and SCR control technol- 
ogy; determine compatibility with SO2 removal systems; and show 
that the concept results in a nonhazardous waste product. Specific 
project activities curing the past quarter were to include the follow- 
ing: Fundamental Testing; process Testing/Reverse-Gas System; 
process Testing/Pulse-Jet System; and Fabric Durability Testing/ 
Pulse-Jet System. 


7652 (DOE/PC/90365-T8) Fundamental mechanisms in 
flue gas conditioning: Quarterly report, July 1992-September 
1992. Snyder, T.R.; Vann Bush, P. Southern Research Inst., Birm- 
ingham, AL (United States). 27 Oct 1992. 51p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC22- 
91PC90365. Order Number DE93006435. Source: OSTI; NTIS; 
GPO Dep. 

This project is divided into four tasks. We developed our man- 
agement plan in Task 1. Task 2, evaluation of mechanisms in FGD 
sorbent and ash interactions, focuses on characteristics of binary 
mixtures of these distinct powders. Task 3, evaluation of mecha- 
nisms in conditioning agents and ash, is designed to examine 
effects of various conditioning agents on fine ash particles to deter- 
mine mechanisms by which these agents alter physical properties 
of ash. We began Tasks 2 and 3 with an extensive literature 
search and assembly of existing theories. We completed this 
phase of the project with publication of two special Topical Reports. 
Our laboratory analyses during the past quarter covered a variety 
of topics. We quantified increases in surface area, changes in par- 
ticle morphology, and increases in cohesivity that result when 
sorbents are mixed with ashes. Measurements of water content il- 
lustrated the increased tendency of the mixtures to adsorb and 
absorb water. Our analyses of leached and unleached dust cake 
ashes provided some interesting insights into effects that com- 
pounds adsorbed on surfaces of ash particles can have on bulk 
ash behavior. We also observed the effects that pozzolanic reac- 
tions can have on ash resistivity. Initial examinations of outputs of 
the SRI-EPA resistivity prediction model showed that the model 
could not accurately predict the resistivities we measured for 
leached and unleached dust cake ashes. 


7653 (DOE/PC/91338-T1) High SOz removal efficiency 
testing: Technical progress report. Blythe, G. Radian Coprp., 
Austin, TX (United States). 20 Oct 1992. 11p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC22- 
92PC91338. Order Number DE93006441. Source: OSTI; NTIS; 
GPO Dep. 

This project involves testing at full-scale utility flue gas desulfti- 
rization (FGD) systems to evaluate low capital cost upgrades that 
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may allow these systems to achieve up to 98% SO2 removal effi- 
ciency. The options to be evaluated primarily involve the addition 
of organic acid buffers to the FGD systems. The “base” project in- 
volves testing at one site, the Tampa Electric Company Big Bend 
Station. Up to five optional sites may be added to the program at 
the discretion of DOE-PETC. By 30 September, 1992, two of the 
five options had been exercised for testing at the Hoosier Energy 
Merom Station and at the Southwestern Electric Power Company 
Pirkey Station. 


7654 (DOE/PC/91345-T7) A novel carbon-based process 
for flue gas cleanup: Fifth quarterly technical progress report, 
July 1-September 30, 1992. Gangwal, S.K. (Research Triangle 
Inst., Research Triangle Park, NC (United States)); Silveston, P.L. 
Research Triangle Inst., Research Triangle Park, NC (United 
States); Waterloo Univ., ON (Canada). Oct 1992. 37p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC22- 
91PC91345. Order Number DE93006488. Source: OSTI; NTIS; 
GPO Dep. 

The objective of this project is to demonstrate the preliminary 
technical and economic feasibility of a novel carbon-based process 
for removal of at least 95% S02 and at least 75 % NOx, from coal 
combustion flue gas. In the process, flue gas leaving the electro- 
static precipitator (ESP) is passed through a trickle bed of activated 
carbon catalyst employing a periodic flush of low strength sulfuric 
acid. The S02 is oxidized to S03 and removed as medium strength 
sulfuric acid. The S02-free flue gas is then mixed with NH3, and 
the NO, in the gas is subjected to selective catalytic reduction 
(SCR) to No over a fixed bed of activated carbon catalyst. In the 
previous four quarters, a detailed project management plan was 
prepared describing the experimental setup, work plan, and test 
plan. The experimental system was completed for SOz conversion 
at Waterloo and for NO, conversion at Research Triangle Institute. 
Shakedown experiments were completed. The NO, removal perfor- 
mance of two additional modified carbon catalysts (MCCII and 
MCCIll) was studied. MCCII showed NO2 removal efficiency which 
was similar to that observed for MCCI. However, MCCIll was con- 
siderably less active for NO, removal. In the present quarter, 
further tests of MCCI were performed for SO2 removal with NO in 
the feed gas, except the reactor was operated at 130°C (instead of 
80°C during previous tests). Tests were also performed with MCCIl 
for NO removal with nominally 100 ppm SOz in the feed gas. 


7655 (OCDO-93004571) Sorbent production/modification/ 
additives: Final report, June 1, 1990—-August 31, 1991. Prudich, 
M.E. (Ohio Univ., Athens, OH (United States)); Mandal, D. Ohio 
Coal Development Office, Columbus, OH (United States); Ohio 
Univ., Athens, OH (United States). Jun 1992. 52p. Sponsored by 
Ohio State Government, Columbus, OH (United States). Grant 
CDO/R-87-2C/B. Source: OSTI; Ohio Coa! Development Office, 77 
S. High St., P.O. Box 1001, Columbus, OH 43266-0001. 

Sorbent preparation techniques used today have generally been 
adapted from techniques traditionally used by the lime industry. 
Traditional “dry” hydration and slaking processes have been opti- 
mized to produce materials intended for used in the building 
industry. An experimental program is being carried out for the pur- 
pose of (1) defining the effects of slaking conditions on the 
properties of calcium-based sorbents, (2) determining how the par- 
ent limestone properties and preparation techniques interact to 
define the SO2 capture properties of calcium-based sorbents, and 
(3) elucidating the mechanism(s) relating to the activity of various 
dry sorbent additives. Work has focussed in the areas of experi- 
mental set-up (all experimental apparatus has been built from the 
ground up) and the learning/selection of analytical techniques for 
sorbent characterization. Accomplishments (1) the collection of a 
series of limestone/hydrated lime/quicklime samples representing a 
range of Ohio limestone products, (2) initial analyses of the suite of 
Ohio limestones, (3) the set-up/shakedown of a mercury porosime- 
ter, (4) the design and construction of a bench-scale slaking 
reactor, and (5) the design and construction of a bench-scale calci- 
nation reactor. Effects of various additives is discussed. 


7656 (OCDO-93004575) Kinetics and structural evolution 
of sorbents at high temperatures: Final report, June 1, 1990— 
June 30, 1991. Fan, Liang-Shih (Ohio State Univ., Columbus, OH 
(United States)); Pierre, St. Pierre, G.; Advani, S.; Raghunathan, 
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K.; Hsia, Chung-Wei; Dastidar, A.G. Ohio Coal Development Of- 
fice, Columbus, OH (United States); Ohio State Univ., Columbus, 
OH (United States). Feb 1992. 97p. Sponsored by Ohio State Gov- 
ernment, Columbus, OH (United States). Grant CDO/R-87-2C/B. 
Source: OSTI; Ohio Coal Development Office, 77 S. High St., P.O. 
Box 1001, Columbus, OH 43266-0001. 

The focus of this project is on in-furnace (above the flame) sor- 
bent injection technology using dry, calcium-based sorbents for 
high-sulfur coal flue gas desulfurization. The purpose of this project 
is to investigate the fundamentals of sorbent-gas interactions at 
high temperatures and short residence times. Sorbents generally 
used are CACO ; or Ca(OH)o. Additives can be mixed with the sor- 
bent to enhance sulfur removal, and they can be physically mixed 
with the sorbent or added during the hydration process for produc- 
ing the hydroxide. The particle size is small, typically less than 50 
microns. This period screening of the reaction parameters is 
carried out for limestone and hydrated lime particles in the temper- 
ature range 800 to 1100°C, for various SO2 concentrations. The 
limestone was doped with compounds of Na, K, Cr and Fe prior to 
calcination. This doping procedure causes solution of the dopant in 
the solvent CaO during calcination. The doped sorbents exhibit a 
lower surface area compared to undoped CaO, caused by solution 
reaction and/or sintering effect. In spite of addition of the dopants, 
the decrease in surface area is significant enough for the sulfation 
rate to decrease. 


7657 (OCDO-93004576) Handling, transport and disper- 
sion of sorbent powder for In-furnace Injection: Final report, 
June 1, 1990—June 30, 1991. Fan, Liang-Shih (Ohio State Univ., 
Columbus, OH (United States)); Advani, S.; St. Pierre, G.S.; 
Raghunathan, K.; Eubanks, R.; Abou-Zeida, E.; Hofacre, K. Ohio 
Coal Development Office, Columbus, OH (United States); Ohio 
State Univ., Columbus, OH (United States). Feb 1992. 100p. Spon- 
sored by Ohio State Government, Columbus, OH (United States). 
Grant CDO/R-87-2C/B. Source: OSTI; Ohio Coal Development Of- 
fice, 77 S. High St., P.O. Box 1001, Columbus, OH 43266-0001. 

Work is described in four areas: fundamental powder characteri- 
zation; agglomerate effects during dispersion and transport of 
sorbent powders; relevance of agglomeration in high-temperature 
sorbent utilization; and attrition behavior of the solids. For the lime- 
stones and hydrated limes used in furnace sorbent injection 
processes, because of their small particle size and the sticky na- 
ture, interparticulate forces are significant. Powder structures are 
determined under a scanning electron microscope (SEM). Dis- 
persibility of the sorbent powders is characterized for an Aerosizer 
disperser. Studies on agglomeration of sorbent powders during 
transport are performed using two different experimental schemes: 
(1) an experimental set up consisting of a laboratory scale feeder 
system, a transport line, and a cascade impactor for determining 
the effects on agglomerate size distribution; additional analyses on 
agglomerate structure are performed using scanning electron mi- 
croscopy (SEM), and (2) an experimental set up consisting of a 
commercial powder feeder and a transport line, and imaging and 
recording components. A non-intrusive, in-situ photomicroscopy 
system is utilized for visualization of conveyed powder. 


7658 (OCDO-93004577) Recovery and recycling of lime- 
stone in LEC flue gas desulfurization: Final report, June 1, 
1990—August 31, 1991. Gardner, N.C. (Case Western Reserve 
Univ., Cleveland, OH (United States)); Adler, R.J.; Lin, Y.C.; 
Unger, M.E.; Lux, K.W. Ohio Coal Development Office, Columbus, 
OH (United States); Case Western Reserve Univ., Cleveland, OH 
(United States). Mar 1992. 30p. Sponsored by Ohio State Govern- 
ment, Columbus, OH (United States). Grant CDO/R-87-2C/B. 
Source: OSTI; Ohio Coal Development Office, 77 S. High St., P.O. 
Box 1001, Columbus, OH 43266-0001. 

Prudich et al. have proposed an attractive technology called 
Limestone Emission Control (LEC) for removing sulfur dioxide from 
flue gases. Beds of 1/8 inch wet limestone particles absorb the sul- 
fur dioxide from the gases. Sulfates and sulfites deposit on the 
surfaces of the particles, limiting their utilization to about 20%. The 
unreacted portion of the limestone can be recovered by mechanical 
grinding and recycling, enabling high overall sorbent utilization. Fa- 
vorable economic costs derive from small equipment, simplicity, 
and low sorbent cost. Our research concentrates on selecting and 
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testing on a laboratory scale suitable candidate dry and wet 
grinding methods for recovering limestone in LEC flue from desul- 
furization. A wet grinding method based on the impeller fluidizer, a 
new type of slurry processor, receives special attention. The im- 
peller fluidizer is a dosed cylindrical vessel with an impeller at one 
end. It combines the operations of wet grinding, washing, and trans- 
porting the spent and recovered limestone as an aqueous slurry. 


7659 (OCDO-93004578) Kinetics studies, thermal decom- 
position and effects of humidity and additives: Final report, 
June 1, 1990—June 30, 1991. Khang, Soon-Jai (Cincinnati Univ., 
OH (United States)); Keener, T.C.; Kao, Y.K.; Zhang, X.; Wang, A. 
Ohio Coal Development Office, Columbus, OH (United States); 
Cincinnati Univ., OH (United States). Jul 1992. 159p. Sponsored 
by Ohio State Government, Columbus, OH (United States). Grant 
CDO/R-87-2C/B. Source: OSTI; Ohio Coal Development Office, 77 
S. High St., P.O. Box 1001, Columbus, OH 43266-0001. 

Objective of this project is to study the fundamental nature of the 
sorbent reactivity and reaction kinetics by systematically conducting 
kinetics experiments on the flue gas—calcium based sorbent reac- 
tion and analyzing the experimental data which would enable us to 
develop a realistic model for dry flue-gas-desulfurization process 
development. The objective of the first year research is to experi- 
mentally and theoretically study the kinetics of the simultaneous 
sulfatiowdehydration reactions between the flue gas and the 
calcium-base sorbents in the form of CaO and Ca(OH)2 under the 
influence of humidity and other gaseous components. Two types of 
experimental reactors, a fixed bed reactor and a TGA type both a 
small-scale TGA reactor and a large-scale TGA reactor, were used 
to conduct the slow-kinetic studies taking more than 1 minute. The 
fixed bed reactor and the TGA reactor can provide an effective ex- 
perimental means to simulate the medium-to-high-temperature 
sorbent reaction in a fixed bed condition, like the potential high 
temperature (600—800°F) baghouse application on SO control. 
The work on computer data processing and modelling enables us 
to obtain the reaction history information, instead of the final infor- 
mation only. The history information is very helpful to reveal the 
reaction mechanism. The obtained dehydration kinetics model, 
which is less influenced by the mass transfer resistance, could be 
used to estimate the behaviors of suspended gas solid reactions 
as well as those take place in a fixed bed reactor. The fact that the 
TGA carbonation and sulfation results were so dependent on TGA 
sample size, indicates a significant effects of bulk phase mass 
transfer. The fixed-bed test results showed that the optimum sulfa- 
tion temperature under the present test condition was about 700°F. 
The drop tube reactor, which is being constructed, will provide an 
effective means to study the sorbent-flue gas reactions—in sus- 
pended state. 
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7660 (ETDE/JP-mf—93768422, pp. 38-52) Clean coal tech- 
nology in Australia. New Energy and Industrial Technology 
Development Organization, Tokyo (Japan). 2 Sep 1992. 78p. In 
Proceedings of symposium on clean coal technology 1992. Order 
Number DE93768422. Source: OSTI; NTIS (US Sales Only). 
Australia's coal research and development effort involve coal 
mining productivity and safety, development and use of clean coals 
and clean coal technologies (CCT) with higher thermal efficiencies 
for power generation, and alternative uses for coal beyond power 
generation. As a major coal producer and the work's largest ex- 
porter, the majority of coal research (81%) has been directed to 
coal production and preparation technologies. Examples of CCT in 
these areas include methane gas drainage technology, advanced 
underground coal mining technology for increased productivity, 
safety and resource recovery, and coal beneficiation technology. 
On the other hand, coal utilization research and development 
(19%) has been driven by two dominating factors, i.e., research in 
support of marketing Australian steaming and coking coals in the 
international market, and research to maintain and enhance the 
role of coal, including brown coal, as an energy source in the 





domestic sector. Furthermore, future directions for clean coal re- 
search and development, the Commonwealth role and policy 
framework, and international cooperation are presented. 5 figs. 


7661 (ETDE-mf—93766026) Development of a biotechno- 
logical process for the treatment of acid mine drainages. Final 
report. Tommerdich, D. (DMT-Inst. fuer Chemische Umwelttech- 
nologie, Essen (Germany)); Pfeifer, F.; Schacht, S. 
DMT-Geselischaft fuer Forschung und Pruefung mbH, Essen (Ger- 
many); Bundesministerium fuer Forschung und Technologie, Bonn 
(Germany). May 1992 107p. (In German). Contract BMFT 
0326284B. Order Number DE93766026. Source: OSTI; NTIS (US 
Sales Only). 

This project was to develop a biotechnological process for the si- 
multaneous removal of metals and sulfate from acid mine drainage. 
The metabolic capability of sulfate reducing bacteria was used to 
convert sulfates to sulfides which will induce the precipitation of 
metal ions as metal sulfides. Stages of the developed water treat- 
ment process should be characterized and proved for application 
with original waste water in laboratory scale. A sulfate reducing 
consortium was enriched and characterized due to its relevant 
growth requirements like substrate spectrum of complex and de- 
fined carbon sources, pH and temperature optimum and sulfide 
tolerance. The stoichiometric quotient of substrate conversion to 
sulfate reduction which is an important cost factor was estimated in 
batch and continuous cultures. For continuous cultivation a fixed 
bed reactor with external loop was used. The pH-shift formed dur- 
ing growth of the sulfate reducing bacteria was used to develop a 
pH auxostatic regulation system which improves process safety of 
continuous cultivation. As a method for biomass estimation a new 
enzymatic assay based on bioluminescent estimation of APS- 
reductase, a key enzyme of desulfuricants, was developed and 
tested for its applicability. Precipitation of metals was carried out in 
a separate reactor stage. The precipitation was preferentially effi- 
cient using gaseous H2S rather than NaeS as reactant resulting in 
a better flocculation and crystallization of the product. The com- 
plete configuration of bioreactor and precipitation stage was tested 
with original acid drainage from an old coal mining field. With lactic 
acid as carbon source and a hydraulic retention time of 7.6 h a sul- 
fate reduction rate of 9 g//d was obtained. The sediment contained 


30% of solid phase which after drying could be characterized as 
machinavite. 


7662 (IAEA-TECDOC-671, pp. 37) A methodology for 
quantification of human health effects due to electricity pro- 
duction from coal. Krewitt, W. (Stuttgart Univ. (Germany). Inst. 
fuer Energiewirtschaft und Rationelle Energieanwendung (IER)); 
Friedrich, R. International Atomic Energy Agency, Vienna (Austria). 
Oct 1992. In Methods for comparative risk assessment of different 
energy sources. [154] Order Number DE93611322. Source: OST]; 
NTIS (US Sales Only); INIS. 

A paper on this subject entitled Human Health Effects of Coal 
Energy Technoiogy was published in IAEA-TECDOC-645, Format 
and Structure of a Database on Health and Environmental Impacts 
of Different Energy Systems for Electricity Generation (1992). 

The paper presents the development of a consistent methodol- 
ogy to estimate human health impacts of energy systems; 
examples are given from the field of coal energy technology. An 
adequate framework of standardized mathematical procedures and 
the required input data for the entire fuel cycle are defined and in- 
tegrated into a comprehensive approach. The paper claims that the 
standardization of risk calculation is a determinant step in the de- 
velopment of comparative risk assessment studies. As there are no 
reliable dose-effect relationships available to calculate public risks 
from air pollution, the paper proposes the "critical level” approach 
to estimate the potential health risks caused by power plant emis- 
sions. Numerical examples are given for a typical coal fired power 


plant located in Baden-Wuerttemberg (Germany). (author). Abstract 
only. 


7663 (IAEA-TECDOC-671, pp. 39-45) Comparative risk as- 
sessment of various electricity generating sources - The 
Greek experience. Kollas, J.G. (National Research Centre for the 
Physical Sciences Democritos, Athens (Greece). Inst. of Nuclear 
Technology and Radiation Protection); Papazoglou, |.A. Interna- 
tional Atomic Energy Agency, Vienna (Austria). Oct 1992. In 
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Methods for comparative risk assessment of different energy 
sources. [154] Order Number DE93611322. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The analysis starts from the observation that the electricity pro- 
duction in Greece is based mainly on lignite fired and hydropower 
plants while oil fired power plants contribute only to a small extent. 
Renewable energy sources (e.g. wind power) have a limited part in 
the Greek energy system. The paper highlights that in the past 
only limited interest was paid in the country to comparative risk 
studies for electricity generation; only lately a resurgence of inter- 
est was observed. The case study reported in the paper deals also 
with nuclear power and natural gas, since these energy sectors 
were considered by energy planning specialists in addressing the 
increasing demand for electricity in Greece. The paper points out 
that the resulting assessments should be considered as first ap- 
proximations to a more detailed and realistic analysis. (author). 7 
refs, 7 tabs. 


7664 (IAEA-TECDOC-671, pp. 103-109) Health risks of 
electricity generation: A view of the situation In the United 
Kingdom. Ball, D.J. (East Anglia Univ., Norwich (United Kingdom). 
Environmental Risk Assessment Unit (ERAU)). International Atomic 
Energy Agency, Vienna (Austria). Oct 1992. Contract 
CON/90080/VC. In Methods for comparative risk assessment of dif- 
ferent energy sources. [154] Order Number DE93611322. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The traditional reliance upon indigenous coal reserves for 
electricity generation in the United Kingdom has been partially sup- 
planted by a significant nuclear, capacity and, for a period, oil fired 
capacity. The future may see the introduction of gas fired plants 
and additional nuclear capacity. A number of renewables could 
also contribute. In this respect the main options for the United 
Kingdom are on-shore wind, tidal power and off-shore wind. The 
paper summarizes progress on the evaluation of the health risks 
associated with each of these options. Risk estimations relate to 
circumstances as envisaged for large, new generating facilities. 
(author). 9 refs, 2 figs. 


7665 (IAEA-TECDOC-671, pp. 117-136) Risk analysis and 
nuclear regulation methodology applied to non-nuclear energy 
production. Haegg, C. (Swedish Radiation Protection Inst., Stock- 
holm (Sweden)); Jensen, M. International Atomic Energy Agency, 
Vienna (Austria). Oct 1992. In Methods for comparative risk as- 
sessment of different energy sources. [154] Order Number 
DE93611322. Source: OSTI; NTIS (US Sales Only); INIS. 

The paper gives an account of energy options and effects on 
man and the environment of various energy systems including 
hydropower, nuclear power, coal, oil, natural gas and peat. A com- 
parison of risk figures from different energy systems is given on a 
qualitative scale with the components "favorable, relatively 
favorable, unfavorable”. Calculations have been made relating con- 
centration in peat ash to the critical group for two processes, 
burning and bleaching from raw ash deposit. Based on maximum 
permissible doses in the whole peat fuel cycle, maximum permissi- 
bie concentrations for the seven radionuclides are derived as a 
basis for a tentative regulation for peat energy production. (author). 
18 refs, 3 figs, 7 tabs. 


7666 (WP-90-01) Greenhouse gas emissions from high 
demand, natural gas-intensive energy scenarios. Victor, D.G. 
International Inst. for Applied Systems Analysis, Laxenburg (Aus- 
tria). Jan 1990. [43] Source: OSTI; NTIS (US Sales Only); INIS. 
Since coal and oil emit 70% and 30% more COz per unit of en- 
ergy than natural gas (methane), fuel switching to natural gas is an 
obvious pathway to lower CO, emissions and reduced theorized 
greenhouse warming. However, methane is, itself, a strong green- 
house gas so the CO2 advantages of natural gas may be offset by 
leaks in the natural gas recovery and supply system. Simple models 
of atmospheric CO2 and methane are used to test this hypothesis 
for several natural gas-intensive energy scenarios, including the 
work of Ausubel et al (1988). It is found that the methane leaks are 
significant and may increase the total 'greenhouse effect’ from nat- 
ural gas-intensive energy scenarios by 10%. Furthermore, because 
methane is short-lived in the atmosphere, leaking methane from 
natural gas-intensive, high energy growth scenarios effectively 
recharges the concentration of atmospheric methane continuously. 
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For such scenarios, the problem of methane leaks is even more 
serious. A second objective is to explore some high demand sce- 
narios that describe the role of methane leaks in the greenhouse 
tradeoff between gas and coal as energy sources. It is found that 
the uncertainty in the methane leaks from the natural gas system 
are large enough to consume the CO2 advantages from using nat- 
ural gas instead of coal for 20% of the market share. (author). 


7667 (WP-90-52) Global warming and options for China: 
energy and environmental policy profile. Lin Gan. International 
Inst. for Applied Systems Analysis, Laxenburg (Austria). Sep 1990. 
[64] Source: OSTI; NTIS (US Sales Only); INIS. 

This report attempts to give a comprehensive review of current 
perspectives on energy/environmental problems and policies in 
China during the last ten years. The second chapter serves as a 
starting point by giving a general background of the characteristics 
of economic development and major policy changes in China dur- 
ing the last ten years (1979-89). The third chapter analyzes the 
characteristics and problems of energy demand and supply in 
China by breaking down different economic sectors (industry, agri- 
culture, transportation and residentiaVcommercial sectors). The 
fourth chapter focuses on the problems of CO, emissions by giving 
a historical review of CO2 emissions by linking up the impact of 
economic policies and political development in the country during 
1950-89. The fifth chapter is mostly devoted to describing policy 
performance within government environmental policy-making and 
implementation in the last ten years. Finally, the report concludes 
by giving several policy recommendations. (Quittner). 
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Refer also to citation(s) 7594, 7624, 7644, 7645 


7668 (ETDE/JP-mf-93768452) 12th annual progress report 
of the coal resources subcommittee. New Energy and Industrial 
Technology Development Organization, Tokyo (Japan). Sep 1992 
52p. (In Japanese). Order Number DE93768452. Source: OSTI; 
NTIS. 

Survey activities of the Coal Resource Subcommittee in fiscal 
1991 were reported. On the survey of geological structures in for- 
eign countries, the survey of geological structures in the Tangkou 
mine lot, the Chining coal field, Shangdong, China was reported 
showing results of seismic and drilling prospecting, geological 
structures and coal reserves, which has been conducted with the 
agreement between Japan and China since 1986. On the trend of 
fluidized bed coal combustion techniques, based on results of the 
IEA-AFBC agreement meeting, the development, production and 
technology trends of fluidized bed boilers in the world were re- 
viewed. On the survey of circumstances around coal in Mongolia 
promoted as a part of that of infrastructure conditions for importing 
foreign coals, survey results were reported as follows, the supply 
and demand of coal, petroleum and hydraulic power, the circum- 
stances around coal such as coal property, reserves and policy, 
some projects of coal firing power generation, infrastructure condi- 
tions, environmental problems, and the introduction policy of 
foreign capitals. 


7669 (ETDE/JP-mf-93768452, pp. 11-25) Survey of geolog- 
ical structures in foreign countries.: Geological structures in 
the Tangkou mine lot, the Chining coal field, Shangdong, 
China. Konno, M. (Mitsubishi Materials Corp., Tokyo (Japan)). New 
Energy and Industrial Technology Development Organization, 
Tokyo (Japan). Sep 1992. 25p. (in Japanese). In 12th annual 
progress report of the coal resources subcommittee. Order Num- 
ber DE93768452. Source: OSTI; NTIS (US Sales Only). 

As a part of the survey activities of the Coal Resource Subcom- 
mittee in fiscal 1991, survey results of geological structures in the 
Tangkou mine lot, the Chining coal field, Shangdong, China were 
reported, which has been conducted with the agreement between 
Japan and China from Dec. 1986 to March 1992. Since coal 
seams in this mine lot are relatively deep and thickly covered with 
sediments in the Quarternary period, the integrated survey plan 
was adopted which consists of a seismic reflection prospecting, 
drilling prospecting and geophysical logging, and a 3-D seismic 
prospecting was also adopted in promising areas to enhance the 
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prospecting accuracy. As a result, although the coal seams are 
deeper than 700 m, the stable coal seams are expected because 
of relatively simple geological structures. In particular, the 3rd coal 
seam of the deeper Shanxi bed in the Permian bed is most shal- 
low and thick, and should be first developed because of its 
probable reserves of 240 million tons. Its site condition is also fa- 
vorable because of good infrastructure conditions. 6 figs., 9 tabs. 


0120 Mining 
Refer also to citation(s) 7635 


7670 (ETDE/JP-mf-93768452, pp. 43-52) Survey for ar- 
ranging infrastructure conditions for importing foreign coals.: 
Circumstances around coal in Mongolia. Tsuchiya, F. (New En- 
ergy and Industrial Development Organization, Tokyo (Japan)). 
New Energy and Industrial Technology Development Organization, 
Tokyo (Japan). Sep 1992. 52p. (In Japanese). In 12th annual 
progress report of the coal resources subcommittee. Order Num- 
ber DE93768452. Source: OSTI; NTIS (US Sales Only). 

As a part of the survey activities of the Coal Resource Subcom- 
mittee in fiscal 1991, the survey results of circumstances around 
coal in Mongolia is reported which was conducted to survey infra- 
structure conditions for importing foreign coals. Although coal is the 
most important energy source in Mongolia, its yield is descending 
year by year due to obsolescence of facilities. Coal development is 
therefore one of the most preferential subjects for dissolving en- 
ergy shortage in cities and obtaining foreign currency. Probable 
coal reserves consisting of bituminous coal of the Palaeozoic era 
in 20% and brown coal of the Mesozoic era in 80%, is nearly 100 
billion tons, and the yield per year is nearly 700 million tons from 
17 coal mines including 15 open-cut mines. Most of railroads are a 
single track without any electrified sections, and only roads of 0.6% 
are paved. Coal is transported by truck in country and by railroad 
around Ulan Bator. The foreign capital law approved in 1990 is 
expected to greatly contribute to the development of natural re- 
sources in Mongolia. 2 tabs. 


0130 Transport, Handling, and Storage 
Refer also to citation(s) 7709 


7671 (DOE/ER/81140—-93/C0139) The metered delivery of 
solids into pressure: A radically new machine concept. Win- 
ston, M.M.; Hay, A.G. Stamet, Inc., Gardena, CA (United States). 
[1992]. 10p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG03-91ER81140. (CONF-920951-59: US 
Department of Energy contractors review meeting on gasification 
and gas stream cleanup systems, Morgantown, WV (United 
States), 15-17 Sep 1992). Order Number DE93006015. Source: 
OSTI; NTIS; GPO Dep. 

This is the second report on the development of a machine con- 
cept for the continuous movement and accurately metered delivery 
of particulate solids (e.g., coal), wet or dry, into environments of 
ambient or differential fluid or mechanical pressure. It includes the 
first disclosure of continuous, direct delivery of US power plant coal 


into 26 psi gas pressure. The pump has only one moving part and 
is self-cleaning. 
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Refer also to citation(s) 7532, 7535, 7541, 7636, 7648, 9498, 
9499, 9500, 9503, 9779, 10206 


7672 (AFME-91-09-DOC, pp. 99-117) Modelling of coal 
combustion in circulating fluidized beds. Seguin, P. (Construc- 
tions Industrielles de la Mediterranee, 83 - La Seyne-sur-Mer 
(France)); Truc, J.; Tavernier, J.P. Agence de l'Environnement et 
de la Maitrise de l’'Energie, 75 - Paris (France); Agency of 
Industrial Science and Technology, Tokyo (Japan). 1991. (CONF- 
9105408-: French-Japanese Meeting of Experts on Energy 
Conservation Technology, Issy-les-Moulineaux (France), 30-31 May 
1991). In Energy conservation technology. 446p. Order Number 
DE93759519. Source: OSTI; NTIS (US Sales Only). 





The aim of the model is to define the ranges of temperatures and 
concentrations of particles, as well as the thermal flows received by 
the furnace walls. The method consists in dividing the furnace into 
elements of volume and surface area for which a set of thermal re- 
sults is established. The size of the elements is variable, thus 
enabling cross-checks to be made, and providing greater accuracy 
in zones such as the furnace walls or base where heat transfer 
and concentration of particles are particularly high.The mass and 
energy transfers released by the combustion are calculated respec- 
tively in a hydrodynamic model and a combustion model. 


7673 (AFME-91-09-DOC, pp. 121-142) Fluidized bed com- 
bustion technology development in Japan. Fujita, M. (Electric 
Power Development Co. Ltd., Tokyo (Japan)). Agence de 
l'Environnement et de la Maitrise de I'Energie, 75 - Paris (France); 
Agency of Industrial Science and Technology, Tokyo (Japan). 1991. 
(CONF-9105408—: French-Japanese Meeting of Experts on Energy 
Conservation Technology, Issy-les-Moulineaux (France), 30-31 May 
1991). In Energy conservation technology. 446p. Order Number 
DE93759519. Source: OSTI; NTIS (US Sales Only). 

From 1986 to 1990, comparative investigations have been made 
for various fluidized bed combustion methods (atmospheric pres- 
sure, application of pressure, bubbling method, circulation method) 
and three demonstration projects are undertaken: Wakamatsu 50 
MW atmospheric FBC (consisting in a main bed cell with two-stage 
stacked structure beds, and a carbon burn up cell), Takehara 350 
MW AFBC based on the Wakamatsu 50 MW concept, and Waka- 
matsu pressurized fluidized bed combustion project (application of 
pressure and higher bed height); plant design, schedule, environ- 
mental control and performances are described. 


7674 (AFME-91-09-DOC, pp. 173-187) Current status of 
low NOx combustion technologies in Japan. Azuhata, S. (Hi- 
tachi Ltd., Ibaraki (Japan). Energy Research Lab.). Agence de 
l'Environnement et de la Maitrise de l’Energie, 75 - Paris (France); 
Agency of Industrial Science and Technology, Tokyo (Japan). 1991. 
(CONF-9105408—: French-Japanese Meeting of Experts on Energy 
Conservation Technology, Issy-les-Moulineaux (France), 30-31 May 
1991). In Energy conservation technology. 446p. Order Number 
DE93759519. Source: OSTI; NTIS (US Sales Only). 

Recent experimental data on the emissions of NOx from 
methane and coal combustion devices are presented. Two types of 
methane-air turbulent premixed flames, stabilized by a bluff body 
and a pilot flame, were studied to examine the influence of flame 
structure on the emission of thermal NOx. Lower NOx emissions 
were attained when the biuff body was employed, which promoted 
the mixing of combustion products and fuel-air mixture. A turbulent 
diffusion flame pulverized coal is also investigated. Data suggested 
how important it is to generate the confined reaction region in a 
central core of flame for reducing NOx emissions while improving 
coal burnout. 


7675 (ANL/FE-92/2) FURN3D: A computer code for radia- 
tive heat transfer in pulverized coal furnaces. Ahluwalia, R.K.; 
Im, K.H. Argonne National Lab., IL (United States). Aug 1992. 
232p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract W-31109-ENG-38. Order Number DE93007747. 
Source: OSTI; NTIS; GPO Dep. 

A computer code FURN3D has been developed for assessing 
the impact of burning different coals on heat absorption pattern in 
pulverized coal furnaces. The code is unique in its ability to con- 
duct detailed spectral calculations of radiation transport in furnaces 
fully accounting for the size distributions of char, soot and ash par- 
ticles, ash content, and ash composition. The code uses a hybrid 
technique of solving the three-dimensional radiation transport equa- 
tion for absorbing, emitting and anisotropically scattering media. 
The technique achieves an optimal mix of computational speed 
and accuracy by combining the discrete ordinate method (S,4), 
modified differential approximation (MDA) and P, approximation in 
different range of optical thicknesses. The code uses spectroscopic 
data for estimating the absorption coefficients of participating gases 
C02, H20 and CO. It invokes Mie theory for determining the extinc- 
tion and scattering coefficients of combustion particulates. The 
optical constants of char, soot and ash are obtained from disper- 
sion relations derived from reflectivity, transmissivity and extinction 
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measurements. A control-volume formulation is adopted for deter- 
mining the temperature field inside the furnace. A simple char 
burnout model is employed for estimating heat release and evolu- 
tion of particle size distribution. The code is written in Fortran 77, 
has modular form, and is machine-independent. The computer 
memory required by the code depends upon the number of grid 
points specified and whether the transport calculations are per- 
formed on spectral or gray basis. 


7676 (CONF-921104—9) Correlating pressure-drop and 
voidage measurements with gas-solids contacting in gas- 
fluidized beds. Daw, C.S. (Oak Ridge National Lab., TN (United 
States)); O’Brien, T.J.; Syamlal, M.; Nicoletti, P. Oak Ridge Na- 
tional Lab., TN (United States). [1992]. 38p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC05- 
840R21400. From American Institute of Chemical Engineers 
annual meeting; Miami, FL (United States); 1-6 Nov 1992. Order 
Number DE93005770. Source: OSTI; NTIS; GPO Dep. 

Research is now being sponsored by the US Department of En- 
ergy to determine if knowledge of chaotic behavior in fluidized 
beds can be used to improve the performance and control of fossil 
energy conversion processes. In this paper we present preliminary 
results form a computer study of the relationship between gas- 
solids contacting in a fluidized bed and the dynamic variations in 
simulated measurements of voidage and pressure drop. Our long- 
term objective is to evaluate the potential for using pressure or 
voidage fluctuations as diagnostic indicators of contacting perfor- 
mance. The computer code used is a multiphase flow simulation 
model developed by the Department of Energy at the Morgantown 
Energy Technology Center. 


7677 (DOE/MC/10637-—93/C0165) Nitrous oxide emissions. 
Mann, M.D.; Collings, M.E.; Young, B.C. North Dakota Univ., Grand 
Forks, ND (United States). Energy and Environmental Research 
Center. [1992]. 16p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FC21-86MC10637. (CONF-921034— 
14: US Department of Energy contractors review meeting on 
coal-fueled heat engines, advanced PFBC and gas stream cleanup 
systems, Morgantown, WV (United States), 27-28 Oct 1992). Order 
Number DE93005016. Source: OSTI; NTIS; GPO Dep. 

The purpose of this paper is to report the effect of key operating 
parameters, the relative importance of coal type, and the poten- 
tially significant coal properties for producing N2O emissions in an 
atmospheric circulating fluidized-bed combustor (CFBC) and pres- 
surized bubbling fluidized-bed combustor (PFBC). The generation 
of N2O emissions is quantified in an empirical model based on the 
experimental data. 


7678 (DOE/MC/10637—93/C0171) Mineral matter transfor- 
mations in a pressurized drop-tube furnace. Swanson, M.L.; 
Tibbetts, J.E. North Dakota Univ., Grand Forks, ND (United 
States). Energy and Environmental Research Center. [1992]. 13p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FC21-86MC10637. (CONF-921034—25: US Department of 
Energy contractors review meeting on coal-fueled heat engines, 
advanced PFBC and gas stream cleanup systems, Morgantown, 
WV (United States), 27-28 Oct 1992). Order Number DE93005197. 
Source: OSTI; NTIS; GPO Dep. 

To meet the objectives of the program, a pressurized combustion 
vessel was built to allow the operating parameters of a direct-fired 
gas turbine combustor to be simulated. One goal in building this 
equipment was to design the gas turbine simulator as small as 
possible to reduce the quantity of test fuel needed, while not un- 
dersizing the combustor such that wall effects had a significant 
effect on the measured combustion performance. Based on com- 
puter modeling, a rich-lean, two-stage, nonslagging combustor was 
constructed to simulate a direct-fired gas turbine. This design was 
selected to maximize the information that could be obtained on the 
impact of low-rank coal’s unique properties on the gas turbine 
combustor, its turbomachinery, and the required hot-gas cleanup 
devices (such as_ high-temperature/high-pressure (HTHP) cy- 
clones). Seventeen successful combustion tests using coal-water 
fuels were completed. These tests included seven tests with a 
commercially available Otisca Industries-produced, Taggart seam 
bituminous fuel and five tests each with physically and chemically 
cleaned Beulah-Zap lignite and a chemically cleaned Kemmerer 
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subbituminous fuel. LRC-fueled heat engine testing conducted at 
the Energy and Environmental Research Center (EERC) has indi- 
cated that LRC fuels perform very well in short residence time heat 
engine combustion systems. Analyses of the emission and fly ash 
samples highlighted the superior burnout experienced by the LRC 
fuels as compared to the bituminous fuel even under a longer resi- 
dence time profile for the bituminous fuel. 


7679 (DOE/MC/21023-93/C0164) Second generation PFBC 
systems research and development: Phase 2, Topping com- 
bustor testing at UTSI. Johanson, N.R.; Foote, J.P. Tennessee 
Univ., Tullahoma, TN (United States). Space Inst. [1992]. 9p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC21-86MC21023. (CONF-921034—11: US Department 
of Energy contractors review meeting on coal-fueled heat engines, 
advanced PFBC and gas stream cleanup systems, Morgantown, 
WV (United States), 27-28 Oct 1992). Order Number DE93005025. 
Source: OSTI; NTIS; GPO Dep. 

This report describes a second generation pressurized fluidized 
bed combustion (PFBC) power plant. The topping combustor test- 
ing is briefly described. The topping combustor burns low BTU gas 
produced from substoichiometric combustion of coal in a pressur- 
ized carbonizer. Char produced is burned in a PFBC. 


7680 (DOE/MC/21023-3142) Second-Generation Pressur- 
ized Fluidized Bed Combustion: Small gas turbine industrial 
plant study. Shenker, J.; Garland, R.; Horazak, D.; Seifert, F.; 
Wenglarz, R. Foster Wheeler Development Corp., Livingston, NJ 
(United States). Jul 1992. 266p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC21-86MC21023. Order 
Number DES93000230. Source: OSTI; NTIS; GPO Dep. 

Second-Generation Pressurized Fluidized Bed Combustion 
(PFBC) plants provide a coal-fired, high-efficiency, combined-cycle 
system for the generation of electricity and steam. The plants use 
lime-based sorbents in PFB combustors to meet environmental air 
standards without back-end gas desulfurization equipment. The 
second-generation system is an improvement over earlier PFBC 
concepts because it can achieve gas temperatures of 2100°F and 
higher for improved cycle efficiency while maintaining the fluidized 
beds at 1600°F for enhanced sulfur capture and minimum alkali re- 
lease. Second-generation PFBC systems are capable of supplying 
the electric and steam process needs of industrial plants. The ba- 
sic second-generation system can be applied in different ways to 
meet a variety of process steam and electrical requirements. To 
evaluate the potential of these systems in the industrial market, 
conceptual designs have been developed for six second-generation 
PFBC plants. These plants cover a range of electrical outputs from 
6.2 to 41.5 MWe and steam flows from 46,067 to 442,337 Ib/h. 
Capital and operating costs have been estimated for these six 
plants and for equivalent (in size) conventional, coal-fired atmo- 
spheric fluidized bed combustion cogeneration plants. Economic 
analyses were conducted to compare the cost of steam for both 
the second-generation plants and the conventional plants. 


7681 (DOE/MC/23165—93/C0141) Commercialization of 
coal-fueled gas turbine systems. Wilkes, C.; Wenglarz, R.A. 
General Motors Corp., Indianapolis, IN (United States). Allison Gas 
Turbine Div. [1992]. 10p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC21-86MC23165. (CONF-921034— 
19: US Department of Energy contractors review meeting on 
coal-fueled heat engines, advanced PFBC and gas stream cleanup 
systems, Morgantown, WV (United States), 27-28 Oct 1992). Order 
Number DE93005021. Source: OSTI; NTIS; GPO Dep. 

The overall goal of this program is to develop and demonstrate 
the technological bases for economically attractive, commercial, 
coal- fired gas turbine systems. Objectives to accomplish this goal 
include these: identify candidate technical approaches to meet the 
challenges of using coal as a turbine fuel, screen the candidate 
technical approaches by testing their relative performance and eval- 
uating their effects on the economic attractiveness of commercial 
coal-fueled systems, demonstrate the most promising technologies 
and associated components in proof-of-concept system tests lead- 
ing up to commercialization. This paper presents background 
information on the project, and results on cogeneration systems, 
combined cycle power plants to include performance and cost. 
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7682 (DOE/MC/23167—93/C0148) Conceptual design of a 
gas turbine for PFBC applications. Bannister, R.L.; McGuigan, 
A.W.; Risley, T.P.; Smith, O.J. Westinghouse Electric Corp., Or- 
lando, FL (United States). [1992]. 10p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC21-86MC23167. 
(CONF-921034—38: US Department of Energy contractors review 
meeting on coal-fueled heat engines, advanced PFBC and gas 
stream cleanup systems, Morgantown, WV (United States), 27-28 
Oct 1992). Order Number DE93005195. Source: OSTI; NTIS; GPO 
Dep. 

First generation pressurized fluidized bed (PFBC) technology has 
potential advantages which include: lower capital cost, Unproved 
environmental performance, shorter lead times, higher efficiency 
and enhanced fuel flexibility. Coal firing with combustion turbines 
experiments have been conducted for over forty years. These ef- 
forts have evolved to the point where commercial demonstrations 
are now feasible. The PFBC is one of these technologies. It will be 
demonstrated as part of the Clean Coal Ill initiative. PFBC technol- 
ogy is applicable for new installations, replacement of existing 
equipment as well as repower and retrofit. Included with these op- 
tions is the opportunity to reduce dependency on fuel oil and well 
as enhancing environmental performance and increasing efficiency. 
The turbo-machinery will require design changes to meet the 
requirements for PFBC application. The major change to the com- 
bustion turbine take place in the center section. This section will 
include provisions to supply compressed air to the PFBC as well 
as receive vitiated air from the PFBC. These efforts also have the 
objective of reducing the degree of change from a standard unit. 
Under a clean coal program a first generation PFBC demonstration 
win take place at the Des Moines Energy Center. For this demon- 
stration it will be necessary to remove two stages from the 251B12 
compressor. This will make the air supplied by the compressor 
suitable for the PFBC system. The results from this program will be 
applicable to the DMEC-1 program. 


7683 (DOE/MC/25033-3158) AFBC co-firing of coal and 
hospital wastes: CGuarterly technical progress report, February 
15, 1992—-May 15, 1992: Phase 1. Good Samaritan Hospital, 
Lebanon, PA (United States). [1992]. 2p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG21-88MC25033. 
Order Number DE93004832. Source: OSTI; NTIS; GPO Dep. 

During the previous report period, shredder system verification 
and testing was initiated at DONLEE'’s pilot facility located in York, 
Pennsylvania. General waste from the Lebanon VA Medical Center 
was transported to the pilot facility in York. The waste was fed into 
the unit starting December 18, 1991. The waste feed rate was ad- 
justed to approximately 150 Ib./hr. The stack monitoring portion of 
the shredder testing was conducted on January 28 and 29. The 
heat input was approximately 6 x 10® BTU/hr. both days. On the 
first day, only coal and limestone were fed into the unit. On the 
second day, hospital waste, coal, and limestone were fed into the 
unit. On both days of testing, data included: coal, limestone, and 
ash samples and flow rates; all air flows; stack flue gas flow; com- 
bustor, cyclone, boiler, and baghouse; temperatures and pressures; 
stack concentration of dioxins and furans; stack concentration of 
heavy metals; stack concentration of HCl; stack concentration of 
PAH. The hospital waste feed during the second test was approxi- 
mately 150 lb/hr. The PA DER requested that the final design of 
the Lebanon facility fire anthracite coal only. On February 4, the 
unit was lit off on anthracite coal. Operation on anthracite stabilized 
at a 1650 degree F combustor temperature. Hospital waste was 
fed into the unit while on anthracite without incident. 


7684 (DOE/MC/25140-93/C0154) Turbine and hot gas 
cleanup at Wilsonville. Sears, R.E. (Southern Co. Services, Inc., 
Birmingham, AL (United States)); Griswold, G.H.; Fankhanel, M.O.; 
Kastner, C.E.; Pontius, D.H. Southern Co. Services, Inc., Birming- 
ham, AL (United States). [1993]. 14p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FC21-90MC25140. 
(CONF-921034—31: US Department of Energy contractors review 
meeting on coal-fueled heat engines, advanced PFBC and gas 
stream cleanup systems, Morgantown, WV (United States), 27-28 
Oct 1992). Order Number DE93006195. Source: OSTI; NTIS; GPO 
Dep. 





Southern Company Services, Inc. (SCS) has entered into an 
agreement with the Department of Energy, Morgantown Energy 
Technology Center (DOE/METC) to design, construct and operate 
the Hot Gas Cleanup Test Facility for Gasification and Pressurized 
Combustion. The purpose is to identify and evaluate potential hot 
particulate cleanup systems on a scale large enough so that these 
systems can be related to potential commercial system. This en- 
tails first developing the criteria for engineering-scale testing of hot 
particulate control devices which will lead to the design, construc- 
tion and operation of a flexible test facility capable of operating 
under gasification and PFBC conditions. This will allow the testing 
of particulate control devices (PCDs) under realistic conditions in 
terms of gas composition, temperature, pressure, particulate load- 
ing and operating duration. The conceptual design of the Hot Gas 
Cleanup Test Facility Project was expanded to include additional 
modules to better address the scope of the Cooperative Agree- 
ment with the DOE/METC. The expanded test facility, referred to 
as the Power Systems Development Facility (PSDF), will provide a 
flexible test location in which the development of advanced power 
system components, the evaluation of advanced turbine and fuel 
cell configurations, and the integration and control issues of these 
systems. The facility is intended to provide direct support for up- 
coming DOE demonstrations of power generation technologies 
utilizing hot stream cleanup and will provide a resource for rigorous 
testing and performance assessment of hot stream cleanup de- 
vices now being developed with the support of DOE/METC. 


7685 (DOE/MC/26008-93/C0149) High-pressure ceramic 
air heater for indirectly fired gas turbine applications. LaHaye, 
P.G.; Briggs, G.F.; Vandervort, C.L.; Seger, J.L. Hague Interna- 
tional, South Portland, ME (United States). [1992]. 10p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract FC21- 
90MC26008. (CONF-921034-20: US Department of Energy 
contractors review meeting on coal-fueled heat engines, advanced 
PFBC and gas stream cleanup systems, Morgantown, WV (United 
States), 27-28 Oct 1992). Order Number DE93005022. Source: 
OSTI; NTIS; GPO Dep. 

The Externally-Fired Combined Cycle (EFCC) offers a method 
for operating high-efficiency gas and steam turbine combined cy- 
cles on coal. In the EFCC, an air heater replaces the gas turbine 
combustor so that the turbine can be indirectly fired. Ceramic 
materials are required for the heat exchange surfaces to accommo- 
date the operating temperatures of modern gas turbines. The 
ceramic air heater or heat exchanger is the focus of this program, 
and the two primary objectives are (1) to demonstrate that a ce- 
ramic air heater can be reliably pressurized to a level of 225 psia 
(1.5 MPa); and (2) to show that the air heater can withstand expo- 
sure to the products of coal combustion at elevated temperatures. 
By replacing the gas turbine combustor with a ceramic air heater, 
the cycle can use coal or other ash-bearing fuels. Numerous pro- 
grams have attempted to fuel high efficiency gas turbines directly 
with coal, often resulting in significant ash deposition upon turbine 
components and corrosion or erosion of turbine blades. This report 
will show that a ceramic air heater is significantly less susceptible 
to ash deposition or corrosion than a gas turbine when protected 
by rudimentary methods of gas-stream clean-up. A 25 x 10® Btu/ 
hr (7 MW) test facility is under construction in Kennebunk, Maine. 
It is anticipated that this proof of concept program will lead to 
commercialization of the EFCC by electric utility and industrial or- 
ganizations. Applications are being pursued for power plants 
ranging from 10 to 100 megawatts. 


7686 


(DOE/MC/26288-3171) Sonic enhanced ash agglom- 
eration and sulfur capture: Technical progress report, January 
1992-—March 1992. Manufacturing and Technology Conversion In- 
ternational, Inc., Columbia, MD (United States). [1992]. 18p. 
Sponsored by USDOE, Washington, DC (United States). DOE 


Contract AC21-89MC26288. (MTCI-10038-11). 
DE93006182. Source: OSTI; NTIS; GPO Dep. 
This program will demonstrate the effectiveness of a unique ap- 
proach which uses a bimodal distribution composed of large 
sorbent particles and fine fly ash particles to enhance ash agglom- 
eration and sulfur capture at conditions found in direct coal-fired 
turbines. Under the impact of high-intensity sound waves, sorbent 
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reactivity and utilization, it is theorized, will increase while agglom- 
erates of fly ash and sorbents are formed which are readily 
collected in commercial cyclones. 


7687 (DOE/MC/26304-3194) PFBC Utility Demonstration 
Project: Annual report, 1991. Appalachian Power Co., Columbus, 
OH (United States); American Electric Power Service Corp., Colum- 
bus, OH (United States). Nov 1992. 152p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FC21-90MC26304. 
Order Number DE93000233. Source: OSTI; NTIS; GPO Dep. 

This report provides a summary of activities by American Electric 
Power Service Corporation during the first budget period of the 
PFBC Utility Demonstration Project. In April 1990, AEP signed a 
Cooperative Agreement with the US Department of Energy to re- 
power the Philip Sporn Plant, Units 3 & 4 in New Haven, West 
Virginia, with a 330 KW PFBC plant. The purpose of the program 
was to demonstrate and verify PFBC in a full-scale commercial 
plant. The technical and cost baselines of the Cooperative Agree- 
ment were based on a preliminary engineering and design and a 
cost estimate developed by AEP subsequent to AEP’s proposal 
submittal in May 1988, and prior to the signing of the Cooperative 
Agreement. The Statement of Work in the first budget period of the 
Cooperative Agreement included a task to develop a preliminary 
design and cost estimate for erecting a Greenfield plant and to 
conduct a comparison with the repowering option. The comparative 
assessment of the options concluded that erecting a Greenfield 
plant rather than repowering the existing Sporn Plant could be the 
technically and economically superior alternative. The Greenfield 
plant would have a capacity of 340 MW. The ten additional MW 
output is due to the ability to better match the steam cycle to the 
PFBC system with a new balance of plant design. in addition to 
this study, the conceptual design of the Sporn Repowering led to 
several items which warranted optimization studies with the goal to 
develop a more cost effective design. 


7688 (DOE/MC/27205-3189) AFBC co-firing of coal and 
hospital waste: Progress report, [February—April 1992]. 
Coulthard, E.J.; Roy, R.R. Donlee Technologies, Inc., York, PA 
(United States). 29 May 1992. 24p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract FC21-91MC27205. 
Order Number DE93006663. Source: OSTI; NTIS; GPO Dep. 

The unit to be installed at Lebanon Veteran’s Affairs Medical 
Center will prove that circulating fluidized bed combustion can pro- 
vide economically viable and efficient hospital waste destruction 
and steam generation. The State permitting process is proceeding. 
The air quality division of the Department of Environmental Re- 
sources has requested the use of anthracite coal only. Anthracite 
has a much lower sulfur content than bituminous coal. The use of 
the anthracite coal has been approved by the Department of Vet- 
eran’s Affairs. The DER permit will specify the use of antrhacite 
coal. The State permitting approval is expected in the near future. 
Testing with the shredding system at the Donlee Pilot facility has 
been completed. The results predict the Lebanon VA facility will 
meet both NSPS regulations and the BAT guidelines proposed by 
the State of Pennsylvania. There have been no significant prob- 
lems encountered to date. 


7689 (DOE/MC/27221—93/C0153) Heavy duty gas turbine 
combustion tests with simulated low BTU coal gas. Ekstrom, 
T.E.; Battista, R.A.; Maxwell, G.P. General Electric Co., Schenec- 
tady, NY (United States). Power Systems Lab. [1992]. 10p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FC21-91MC27221. (CONF-921034—22: US Department of 
Energy contractors review meeting on coal-fueled heat engines, 
advanced PFBC and gas stream cleanup systems, Morgantown, 
WV (United States), 27-28 Oct 1992). Order Number DE93005078. 
Source: OSTI; NTIS; GPO Dep. 

There is an increasing industry interest in integrated gas turbine 
combined cycle plants in which coal gasifiers provide the fuel for 
the gas turbines. Some gasifier plant designs, including the air- 
blown processes, some integrated oxygen blown processes and 
some oxygen-blown processes followed by heavy moisturization, 
produce fuel gases which have lower heating values ranging from 
130 to below 100 BTU/scf for which there is little gas turbine 
combustion experience. This program has the objectives to: Para- 
metrically determine the effects of moisture, nitrogen and carbon 


ERA Vol. 18, No. 4 31 





01 COAL, LIGNITE, AND PEAT 
0140 Combustion 


dioxide as diluents so that the combustion characteristics of many 
varieties of gasification product gases can be reasonably predicted 
without physically testing each specific gas composition; determine 
emissions characteristics including NOx, CO, levels etc. associated 
with each of the diluents; operate with two syngas compositions; 
DOE chosen air-blown and integrated oxygen-blown, to confirm 
that the combustion characteristics are in line with predictions; de- 
termine if “logical” refinements to the fuel nozzle will yield improved 
performance for LBTU fuels; determine the conversion rate of am- 
monia to NO,; determine the effects of methane inclusion in the 
fuel. 


7690 (DOE/MC/27229-3176) Pulsed atmospheric fluidized 
bed combustion: Technical progress report, April 1992—June 
1992. Thermochem, Inc., Columbia, MD (United States). Aug 1992. 
27p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FC21-90MC27229. Order Number DE93006190. Source: 
OSTI; NTIS; GPO Dep. 

The general specifications for a Pulsed Atmospheric Fluidized 
Bed Combustor Design Report (PAFBC) plant are presented. The 
design tasks for the PAFBC are described in the following areas: 
Coal/Limestone preparation and feed system; pulse combustor; flu- 
idized bed; boiler parts; and ash handling system. 


7691 (DOE/MC/27229-3193) Pulsed atmospheric fluidized 
bed combustion: Technical progress report, January 1992- 
March 1992. Thermochem, Inc., Columbia, MD (United States). 
May 1992. 20p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FC21-90MC27229. Order Number 
DE93006191. Source: OSTI; NTIS; GPO Dep. 

During this first quarter, a lab-scale water-cooled pulse combus- 
tor was designed, fabricated, and integrated with old pilot-scale 
PAFBC test systems. Characterization tests on this pulse combus- 
tor firing different kinds of fuel — natural gas, pulverized coal and 
fine coal — were conducted (without fluidized bed operation) for the 
purpose of finalizing PAFBC full-scale design. Steady-state tests 
were performed. Heat transfer performance and combustion effi- 
ciency of a coal-fired pulse combustor were evaluated. 


7692 (DOE/MC/27364—93/C0172) Des Moines Energy Cen- 
ter repowering with PCFB technology. Ambrose, S.J.; Kreumpel, 
G.E.; Dryden, R. Midwest Power, Des Moines, IA (United States). 
[1992]. 18p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FC21-91MC27364. (CONF-9209201-4: Ap- 
plication of fluidized-bed combustion for power generation utility 
conference, Boston, MA (United States), 23-25 Sep 1992). Order 
Number DE93004977. Source: OSTI; NTIS; GPO Dep. 

lowa Power and Dairyland Power have formed a partnership and 
entered into an agreement with the United States Department of 
Energy (DOE) to repower a mothballed electric generating facility 
using Pressurized Circulating Fluidized Bed (PCFB) combustion 
technology. The project is the first commercial application of PCFB 
technology. The project includes the refurbishment of an existing 
steam turbine cycle, installation of the PCFB and gas turbine, and 
a two year operating period to demonstrate the technology. The re- 
powered unit is expected to be rated at 80 MW. The plant is 


scheduled to begin operation in 1996. Process systems are de- 
scribed. 


7693 (DOE/MC/27364-93/C0173) DMEC-1 Presurized Cir- 
culating Fluidized-Bed Demonstration Project. Kruempel, G.E. 
(Midwest Power, Des Moines, IA (United States)); Ambrose, S.J.; 
Provol, S.J. Midwest Power, Des Moines, IA (United States). 
[1992]. 14p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FC21-91MC27364. (CONF-920979-3: 1. 
annual clean coal technology conference, Cleveland, OH (United 
States), 22-24 Sep 1992). Order Number DE93004976. Source: 
OSTI; NTIS; GPO Dep. 

The DMEC-1 project will demonstrate the use of Pyropower’s 
PYROFLOW pressurized circulating fluidized bed technology to re- 
power an existing coal fired generating station. This will be the first 
commercial application of this technology in the world. The project 
is now in budget period 1, the preliminary design phase. 


7694 (DOE/METC/C—93/7041) Premixed burner studies of 
NO, formation and control. Castleton, K.H. (USDOE Morgantown 
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Energy Technology Center, WV (United States)); Straub, D.L.; 
Stephens, J.W.; McManus, T.J. USDOE Morgantown Energy Tech- 
nology Center, WV (United States). [1993]. 6p. Sponsored by 
USDOE, Washington, DC (United States). (CONF-921034-32: US 
Department of Energy contractors review meeting on coal-fueled 
heat engines, advanced PFBC and gas stream cleanup systems, 
Morgantown, WV (United States), 27-28 Oct 1992). Order Number 
DE93006194. Source: OSTI; NTIS; GPO Dep. 

With the enactment of the Clean Air Act Amendments of 1990, 
there is now additional incentive for the development of gas turbine 
systems with very low NO, emissions characteristics. Further, the 
development of low NO, burners that are capable of utilizing 
low-heating-value gases derived from coal based systems is an es- 
sential component for a number of fossil energy technologies 
including IGCC and second-generation PFBC. However, the chem- 
istry associated with NO, formation is complicated, and attempts to 
reduce these emissions often result in increases in other undesir- 
able species such as CO or N2O. In view of these complexities, it 
is useful to study NO, formation and NO, control strategies in a 
well-controlled, lab-scale burner system. In this way, detailed 
knowledge about the intricate interrelationships between the vari- 
ous chemical pathways can be obtained and subsequently applied 
to bench-scale and larger systems. The current project involves 
both chemical kinetic modeling as well as experimental studies per- 
formed in a premixed burner system to generate these data. 


7695 (DOE/METC/C—93/7044) Coal particle shape charac- 
terization: Measurement of 3-dimensional surface and volume. 
Maloney, D.J. (USDOE Morgantown Energy Technology Center, 
WV (United States)); Lawson, L.O.; Monazam, E.R.; Ramanathan, 
S. USDOE Morgantown Energy Technology Center, WV (United 
States). [1992]. 13p. Sponsored by USDOE, Washington, DC 
(United States). (CONF-921034-36: US Department of Energy 
contractors review meeting on coal-fueled heat engines, advanced 
PFBC and gas stream cleanup systems, Morgantown, WV (United 
States), 27-28 Oct 1992). Order Number DE93006340. Source: 
OSTI; NTIS; GPO Dep. 

Capabilities for measuring 3-dimensional surface areas and 
volumes of individual particles have been developed and demon- 
strated. Measurements on a limited number of coal particles 
indicate mean particle volumes are 20 percent lower than sug- 
gested by Coulter counter analysis using a spherical particle 
assumption. These developments are significant to the Fossil En- 
ergy Program for a number of reasons. The ability to model and 
predict coal particle temperature history and its attendant combus- 
tion chemistry depend in large measure on the accuracy of model 
assumptions. The capabilities developed under this project hold the 
key to evaluating the limitations of particle shape and mass as- 
sumptions applied in coal combustion models and will provide the 
data base necessary for making significant improvements to these 
models. In addition, with improved shape and mass information, 
measured temperature histories can be used to make accurate es- 
timates of coal thermal properties which will further improve our 
ability to predict combustion behavior. Perhaps of greater signifi- 
cance is the combination of drag/mass measurements with detailed 
shape characterization. In combination, these techniques offer 
tremendous potential for understanding particle shape/drag rela- 
tionships. Drag is an important parameter for determining how solid 
particles behave in flow fields and as such is important for design 
of gas/solid flow systems and particulate separation equipment. 


7696 (DOE/METC/C—93/7048) Limestone calcination dur- 
ing pulsating combustion. James, R.E. Ili (Oak Ridge Associated 
Universities, Inc., TN (United States)); Richards, G.A. USDOE Mor- 
gantown Energy Technology Center, WV (United States). [1992]. 
4p. Sponsored by USDOE, Washington, DC (United States). 
(CONF-921034—8: US Department of Energy contractors review 
meeting on coal-fueled heat engines, advanced PFBC and gas 
stream cleanup systems, Morgantown, WV (United States), 27-28 
Oct 1992). Order Number DE93004653. Source: OSTI; NTIS; GPO 
Dep. 

METC is currently conducting research on enhanced calcination 
during pulsating combustion as part of the Heat Engines program. 
it has been shown elsewhere that rapid, high temperature calcina- 
tion will result in a calcined product with relatively large surface 





area, as desired for sulfur capture. It is proposed that such a pro- 
cess may occur during pulsating combustion where the oscillating 
pressure/velocity field around a particle increases the heat/mass 
transfer to and from the particle. To test this hypothesis, calcination 
tests in progress at METC use a novel form of pulse combustion 
called “thermal” pulse combustion, operating at 60000 BTUH, 100 
Hz, and 5-15 psig peak-to- peak amplitude. Two configurations are 
being studied during the testing: one configuration is injection of 
sorbent into a refractory lined drop tube being heated by the pulse 
combustor, and the other configuration is injection of the sorbent 
into the pulse combustor through its centerbody and along the 
tailpipe at various positions. To understand the observed behavior, 
a characterization study of the pulse combustor is being con- 
ducted. Different flow rates, equivalence ratios, and injection 
positions are being tested. 


7697 (DOE/PC/88655-T1) Combustion of pulverized coal 
in counter-current flow: Annual scientific report, December 1, 
1988—December 7, 1989. Timant, Y.M. (Technion-lsrael Inst. of 
Tech., Haifa (Israel). Faculty of Aeronautical Engineering); Gold- 
man, Y. Ministry of Energy and Infrastructure, Jerusalem (Israel); 
Technion-lsrael Inst. of Tech., Haifa (Israel). Faculty of Aeronautical 
Engineering. [1992]. 4p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG22-89PC88655. Order Number 
DE93006126. Source: OSTI; NTIS; GPO Dep. 

The project objective is to develop and investigate pulverized 
coal combustors operating in counter-current flow. In the first year 
of the project our activity was focused on: (a) design, calculation 
and fabrication of a prototype of the combustor for atmospheric 
pressure operation, (b) purchase and fabrication of the measuring 
instruments and preparation of the facilities for experiments, (c) 
performing the experiments with the combustor firing bituminous 
coals (including a coal delivered from the USA), and (d) theoretical 
- predictive work. 


7698 (DOE/PC/88655-T2) Combustion of pulverized coal 
in counter-current flow: [Final report], December 7, 1988—April 
30, 1991. Timnat, Y.M. (Technion-lsrael Inst. of Tech., Haifa (Is- 
rael). Faculty of Aerospace Engineering); Goldman, Y. Ministry of 
Energy and Infrastructure, Jerusalem (Israel); Technion-Israel Inst. 
of Tech., Haifa (Israel). Faculty of Aerospace Engineering. [1991]. 
39p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG22-89PC88655. Order Number DE93006138. Source: 
OSTI; NTIS; GPO Dep. 

In this report we describe the results obtained with two proto- 
types of pulverized coal combustors operating in counter-current 
flow, one at atmospheric pressure, the other at higher pressure and 
compare them to the predictions of a theoretical-numerical model, 
we have developed. The first prototype treats a vertical configura- 
tion, eight times larger than the one treated before (Hazanov et al. 
1985), while in the second a horizontal arrangement with a smaller 
volume is studied. Attention was focused on particle trajectories, 
burnout, angle of injection, ash separation by rotational motion, ef- 
fects of initial particle size and temperature, impingement velocity 
and the effect of gravity. Main development activity was directed to 
achieving stable and reliable coal burning in the combustors. 


7699 (DOE/PC/88697-T6) Superclean coal-water siurry 
combustion testing in an oil-fired boiler: Semiannual technical 
progress report, February 15, 1992-August 15, 1992. Miller, 
B.G.; Pisupati, S.V.; Poe, R.L.; Morrison, J.L.; Xie, J.; Walsh, P.M.; 
Shamanna, S.; Schobert, H.H.; Scaroni, A.W. Pennsylvania State 
Univ., University Park, PA (United States). Combustion Lab. 13 Oct 
1992. 61p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FC22-89PC88697. Order Number 
DE93006443. Source: OSTI; NTIS; GPO Dep. 

The Pennsylvania State University is conducting a superclean 
coal-water slurry (SCCWS) program for the United States Depart- 
ment of Energy (DOE) and the Commonwealth of Pennsylvania 
with the objective of determining the capability of effectively firing 
SCCWS in an industrial boiler designed for oil. Penn State has 
entered into a cooperative agreement with DOE to determine if SC- 
CWS (a fuel containing coal with 3.0 wt.% ash and 0.9 wt.% sulfur) 
can effectively be burned in an oil-designed industrial boiler without 
adverse impact on boiler rating, maintainability, reliability, and avail- 
ability. The project will provide information on the design of new 
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systems specifically configured to fire these clean coal-based fuels. 
The project consists of four phases: (1) design, permitting, and test 
planning, (2) construction and start up, (3) demonstration and eval- 
uation (1,000-hour demonstration), and (4) program expansion 
(additional 1,000 hours of testing). The boiler testing will determine 
if the SCCWS combustion characteristics, heat release rate, fouling 
and slagging behavior, corrosion and erosion limits, and fuel trans- 
port, storage, and handling characteristics can be accommodated 
in an oil-designed boiler system. In addition, the proof-of-concept 
demonstration will generate data to determine how the properties 
of SCCWS and its parent coal affect boiler performance. Economic 
factors associated with retrofitting and operating boilers will be 
identified to assess the viability of future oil-to-coal retrofits. 


7700 (DOE/PC/89651—T5) innovative Clean Coal Technol- 
ogy (ICCT): 500 MW demonstration of advanced wall-fired 
combustion techniques for the reduction of nitrogen oxide 
(NOx) emissions from coal-fired boilers: Phase 2, Overfire air 
tests. Smith, L.L. (Energy Technology Consultants, Irvine, CA 
(United States)); Hooper, M.P. Southern Co. Services, Inc., Birm- 
ingham, AL (United States); Energy Technology Consultants, Irvine, 
CA (United States). 13 Jul 1992. 100p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FC22-90PC89651. 
Order Number DE93004917. Source: OSTI; NTIS; GPO Dep. 

This Phase 2 Test Report summarizes the testing activities and 
results for the second testing phase of an Innovative Clean Coal 
Technology (ICCT) demonstration of advanced wall-fired combus- 
tion techniques for the reduction of nitrogen oxide (NOx) emissions 
from coal-fired boilers. The second phase demonstrates the Ad- 
vanced Overfire Air (AOFA) retrofit with existing Foster Wheeler 
(FWEC) burners. The project is being conducted at Georgia Power 
Company’s Plant Hammond Unit 4 located near Rome, Georgia. 
The primary goal of this project is the characterization of the low 
NO, combustion equipment through the collection and analysis of 
long-term emissions data supported by short-term characterization 
data. Ultimately a fifty percent NO, reduction target using combina- 
tions of combustion modifications has been established for this 
project. 


7701 (DOE/PC/89651—-T6) Innovative Clean Coal Technol- 
ogy (ICCT): 500 MW demonstration of advanced wall-fired 
combustion techniques for the reduction of nitrogen oxide 
(NO) emissions from coal-fired boilers: Technical progress 
report, First quarter 1992. Southern Co. Services, Inc., Birming- 
ham, AL (United States). [1992]. 29p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FC22-90PC89651. 
Contract C-91-000027. Order Number DE93008035. Source: OSTI; 
NTIS; INIS; GPO Dep. 

This quarterly report discusses the technical progress of an Inno- 
vative Clean Coal Technology (ICCT) demonstration of advanced 
wall-fired combustion techniques for the reduction of nitrogen oxide 
(NOx) emissions from coal-fired boilers. The project is being 
conducted at Georgia Power Company’s Plant Hammond Unit 4 lo- 
cated near Rome, Georgia. The primary goal of this project is the 
characterization of the low NO, combustion equipment through the 
collection and analysis of long-term emissions data. A target of 
achieving fifty percent NO, reduction using combustion modifica- 
tions has been established for the project. The project provides a 
stepwise retrofit of an advanced overfire air (AOFA) system fol- 
lowed by low NO, burners (LNB). During each test phase of the 
project, diagnostic, performance, long-term, and verification testing 
will be performed. These tests are used to quantify the NO, 
reductions of each technology and evaluate the effects of those re- 
ductions on other combustion parameters such as particulate 
characteristics and boiler efficiency. 


7702 (DOE/PC/89651-T7) innovative Clean Coal Technol- 
ogy (ICCT): 500 MW demonstration of advanced wall-fired 
combustion techniques for the reduction of nitrogen oxide 
(NOx) emissions from coal-fired bollers: Technical progress 
report, Second quarter 1992. Southern Co. Services, Inc., Birm- 
ingham, AL (United States). 24 Aug 1992. 56p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FC22- 
90PC89651. Order Number DE93008034. Source: OSTI; NTIS; 
GPO Dep. 
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This quarterly report discusses the technical progress of an Inno- 
vative Clean Coal Technology (ICCT) demonstration of advanced 
wall-fired combustion techniques for the reduction of nitrogen oxide 
(Nox) emissions from coal-fired boilers. The project is being 
conducted at Georgia Power Company's Plant Hammond Unit 4 lo- 
cated near Rome, Georgia. The primary goal of this project is the 
characterization of the low NO, combustion equipment through the 
collection and analysis of long-term emissions data. A target of 
achieving fifty percent NO, reduction using combustion modifica- 
tions has been established for the project. The project provides a 
stepwise retrofit of an advanced overfire air (AOFA) system fol- 
lowed by low NO, burners (LNB). During each test phase of the 
project, diagnostic, performance, long-term, and verification testing 
will be performed. These tests are used to quantify the NO, 
reductions of each technology and evaluate the effects of those re- 
ductions on other combustion parameters such as particulate 
characteristics and boiler efficiency. 


7703 (DOE/PC/89659-T11) Coal Reburning for Cyclone 
Boiler NO, Control Demonstration: Quarterly report No. 10, 
July-September 1992. Babcock and Wilcox Co., Cassville, WI 
(United States). 18 Dec 1992. 17p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract FC22-90PC89659. Order 
Number DE93007557. Source: OSTI; NTIS; GPO Dep. 

The Coal Reburning for Cyclone Boiler NO,, Control Demonstra- 
tion project progress for July, August, and September 1992 is 
identified in this tenth quarterly report and pertains to the on-going 
activities of Phase Ill Operation and Disposition. The project in- 
volves retrofitting/testing the reburning technology at Wisconsin 
Power & Light's 100 MWe Nelson Dewey Unit #2 in Cassville, Wis- 
consin to determine the commercial applicability of this technology 
to reduce NO, emission levels. Phase Ill activities emphasized 
continuation of long-term testing. WP&L is operating the reburn 
system in full automatic in a load following mode, using Lamar 
coal, which is an Indiana bituminous medium sulfur content fuel. 
Reductions in NO, emissions continue at the 50%+ level with no 
apparent significant adverse impacts to boiler operation. As of the 
end of September, a second set of performance tests were initi- 
ated to determine if any performance impacts as a result of 
long-term operation have occurred. Data evaluation continued in an 
effort to design a testing sequence to more precisely evaluate re- 
burn impact on unburned carbon. These tests will be carried out 
during the second set of performance tests in early October. Per- 
formance and mathematical modeling are being carried out to 
understand the cause of the reduction in furnace exit gas tempera- 
ture observed during reburn testing on Lamar coal and to predict 
whether the same phenomenon will occur on future units where re- 
burn technology is being considered. 


7704 


(DOE/PC/90544-T5) Healy clean coal project: Tech- 
nical quarterly progress report no. 6, April-June 1992. Stone 
and Webster Engineering Corp., Boston, MA (United States). Aug 


1992. 14p. Sponsored by USDOE, Washington, 
States). DOE Contract FC22-91PC90544. 
DE93006483. Source: OSTI; NTIS; GPO Dep. 

The objective of the Healy Clean Coal Project is to demonstrate 
the integration of an advanced combustor and a heat recovery 
system with both high and low temperature emission control pro- 
cesses. Resulting emission levels of SO2, NOx, and particulates 
are expected to be significantly better than the federal New source 
Performance standards. During this past quarter, engineering and 
design continued on the boiler, combustion flue gas desulfurization 
(FGD), and turbine/generator systems. Balance of plant equipment 
procurement specifications continue to be prepared. Construction 
activities commenced as the access road construction got under 
way. Temporary ash pond construction and drilling of the supply 
well will be completed during the next quarter. 


7705 (ECN-I-92-040) Mineral transformations in air- 
staged combustion of pulverized coal. Ten Brink, H.M.; 
Eenkhoorn, S.; Hamburg, G. Netherlands Energy Research Foun- 
dation (ECN), Petten (Netherlands). Sep 1992. 19p. Order Number 
DE93759364. Source: OSTI; NTIS (US Sales Only). 

A bench-scale facility was built for the testing of the behaviour of 
coal-minerals in low-NOx (staged) combustion of pulverized coal. 
The heart of the system is a staged laminar-flow gas burner which 
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gives a representative simulation of the flame of a low-NOx burner. 
Refractory plates were placed in the flow to test the deposition be- 
haviour of the coal-minerals in the near-burner zone. Bituminous 
coals were tested, of which one was rich in pyrite and another rich 
in calcite, which are both slag inducing minerals. A silica-rich coal 
was primarily tested for the form of the fly ash under staged firing. 
Contrary to expectations reducing primary flow did not lead to an 
adherent deposit. The formation of such a deposit was prevented 
by the deposition of unburnt coal, which formed a protective non- 
adherent layer. (Secondary) air was found to be necessary to burn 
away the carbon layer. Calcite did not give a deposit since it breaks 
up in fragments which are so light that they are carried along with 
the gas flow instead of impacting onto the probe; pyrite particles 
gave a tenacious slag by depositing as droplets and solidifying by 
oxidation. It is thus concluded that a reducing primary flow does 
not per se induce burner slagging. More specific guidelines for slag 
prevention are to be expected from a model in which the present 
test results will be combined with burner-aerodynamics. Staging of 
the combustion air does not cause a difference in form of the ash 
with that from unstaged boilers. It is speculated that the lower peak 
temperatures in staged combustion is the cause of the less molten 
ash with staged combustion. Fine silica dust, which gives a reflec- 
tive deposit in boilers, is a relic of the fine silica included in the 
coal. These inclusions are liberated from the coal when the carbon 
burns away and do not agglomerate or melt together because of 
the high melting point of silica. It was demonstrated that staging 
does not influence this process. (Abstract Truncated) 


7706 (ECN-R-92-008) Mineral transformations in_ air- 
staged combustion of pulverized coal: Part 2: Laboratory 
study on the effect of the staged alr. Ten Brink, H.M.; 
Eenkhoorn, S.; Hamburg, G. Netherlands Energy Research Foun- 
dation (ECN), Petten (Netherlands). Sep 1992. 52p. Order Number 
DE93759354. Source: OSTI; NTIS (US Sales Only). 

The present report describes part 2 of a study on the behaviour 
of minerals in staged combustion of pulverized coal. A lab-scale 
facility was built in which the particles experience the same condi- 
tions as in staged combustion. There were several motivations for 
the study in the Netherlands. Firstly, in Australia severe slagging 
problems with the low-NOx burners used in air-staged combustion 
are reported. The present tests should provide guidelines for the 
prevention of such situations. Secondly, in installations with air- 
staged combustion the non-molten, agglomerated form of the (fly) 
ash particles is a problem in the utilisation of the ash. Understand- 
ing the reason for such ash was another aim of the study. In 
addition tests were made to obtain near-burner data for an ash/ 
slagging furnace model (the “PSI” model), which is developed for 
more sophisticated slag prevention as well as for prediction of the 
form of the fly ash. Finally the present tests should demonstrate 
the ability of the facility to serve as a standard test-facility for coal/ 
mineral testing. 11 figs., 5 tabs., 22 refs. 


7707 (ETDE/JP-mf-93768422, pp. 13-24) Status of clean 
coal technology demonstration program of the United States 
Department of Energy. Miller, C. (Clean Coal Technology, (USA)). 
New Energy and Industrial Technology Development Organization, 
Tokyo (Japan). 2 Sep 1992. 78p. In Proceedings of symposium on 
clean coal technology 1992. Order Number DE93768422. Source: 
OSTI; NTIS (US Sales Only). 

This presentation explains the clean coal technology (CCT) 
demonstration program of DOE (the United States Department of 
Energy). The CCT demonstration program is a technology develop- 
ment effort jointly funded by government and industry. The projects 
in the CCT Program are selected by means of competitive solicita- 
tions. The status of progress in the clean coal projects is 
illustrated, which includes advanced electric power generation sys- 
tem development, high performance pollution control devices 
development, coal processing technology development for clean 
fuels, and industrial applications. The 42 projects underway repre- 
sent ten major categories of technology. Included are circulating 
fluidized-bed combustors (both atmospheric and pressurized), pres- 
surized fluidized-bed combustors, and integrated gasification 
combined cycle systems that offer significant advantages through 
significant improvements in environmental performance and power 





output. Furthermore, the environmental role of the CCT is de- 
scribed as for SO2 removal, NOx removal, and improvement of 
conversion efficiencies. 7 tabs. 


7708 (ETDE/JP-mf-93768422, pp. 25-26) Clean coal tech- 
nology.: Option for Indonesia. Gandataruna, K. New Energy and 
Industrial Technology Development Organization, Tokyo (Japan). 2 
Sep 1992. 78p. In Proceedings of symposium on clean coal tech- 
nology 1992. Order Number DE93768422. Source: OSTI; NTIS 
(US Sales Only). 

Indonesia’s steady and moderate economic growth is expected 
to continue well into the 21st century, and so the rapid growth of 
energy demand to fuel is considered to be sustained the process 
of industrialization and modernization. To meet this domestic en- 
ergy needs, Indonesia has multifarious energy resources, among 
which coal stands out in its abundance and competitiveness. Since 
coal advances its role in the energy scene, apprehension has 
grown with respect to its environmental adverse impact. Under 
such situation, clean coal technology (CCT)has become the focus 
of attention. But consequently, another relevant question arises 
over the affordability of CCT to a developing country like Indonesia. 
How Indonesia views and adresses such a predicament is the sub- 
ject of discussion of this presentation. 


7709 (ETDE/JP-mf-93768422, pp. 27-36) Present status of 
clean coal technology development activities in Japan. Yugeta, 
E. (Center for Coal Utilizatin, Tokyo (Japan)). New Energy and In- 
dustrial Technology Development Organization, Tokyo (Japan). 2 
Sep 1992. 78p. In Proceedings of symposium on clean coal tech- 
nology 1992. Order Number DE93768422. Source: OSTI; NTIS 
(US Sales Only). 

This presentation describes scheme of coal utilization technolo- 
gies, status of operation by the CCUJ (Center for Coal Utilization, 
Japan), and model business and international cooperation in 
Japan. The coal utilization technologies include pretreatment tech- 
nology, handling, utilization and conversion technology, exhaust 
smoke treatment, utilization of by-products and ash, and technol- 
ogy to preserve global environment. While, activities of CCUJ 
include development of clean coal technology (CCT), demonstra- 
tion operation and international cooperation, survey and research 
and development, and public relationship. For the CCT develop- 
ment, status of development in Japan is presented in respect to 
coal combustion technology, coal slurry technology, coal handling 
technology, technology for effectively utilizing coal ash, coal partial 
combustor technology, direct iron ore smelting reduction technol- 
ogy, environment-matching coal combustion technology, coal flash 
pyrolysis, and advanced coal cleaning technology. Furthermore, 
progress of model business of coal cartridge system and coal wa- 
ter slurry is described. 2 figs. 


7710 (ETDE/JP-mf-—93768422, pp. 53-60) Present situation 
of coal combustion technology and the environmental impacts 
in China. Cheng, X. (Ministry of Energy, (China)). New Energy and 
Industrial Technology Development Organization, Tokyo (Japan). 2 
Sep 1992. 78p. In Proceedings of symposium on clean coal tech- 
nology 1992. Order Number DE93768422. Source: OSTI; NTIS 
(US Sales Only). 

This presentation describes some information on the current coal 
combustion technology and its environmental impacts in China. 
The major users of coal in China are industrial boilers and kilns, 
power generation, and residential use, to which the measures of 
reasonable, efficient and clean use of coal are mainly applied. Coal 
combustion situation is illustrated in the industrial boilers and kilns 
which consume around 43% of the gross coal production a year, in 
the power generation which consumes around 25%, and in the res- 
idential consumption which is above 20%. The pollution to the 
atmosphere out of coal combustion affects the environment most 
among negative impacts on environment in all the stages of the ex- 
ploitation and utilization of coal. With the growing of the economy in 
China, more energy has been needed, and the pollution from coal 
combustion is extended. In the final part, various adoptable mea- 
sures actively for controlling pollution from coal combustion. 1 fig. 


7711 (ETDE/JP-mf-93768452, pp. 27-42) Trend of fluidized 
bed coal combustion techniques.: JIEA-AFBC agreement 
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meeting. Hirano, S. (New Energy and Industrial Technology Devel- 
opment Organization, Tokyo (Japan)). New Energy and Industrial 
Technology Development Organization, Tokyo (Japan). Sep 1992. 
52p. (In Japanese). In 12th annual progress report of the coal re- 
sources subcommittee. Order Number DE93768452. Source: 
OSTI; NTIS (US Sales Only). 

As a part of the survey activities of the Coal Resource Subcom- 
mittee in fiscal 1991, based on results of the IEA-AFBC agreement 
meeting, the trend of fluidized bed coal combustion techniques is 
reviewed. In present, the atmospheric coal firing fluidized bed 
boiler (FBB) for industrial use is put on practical use in every coun- 
try, and that for power generation use also on operation in 
commercial plants. The circulating atmospheric FBB is expected to 
improve a combustion efficiency, desulfuration rate and denitration 
rate, and its demonstration plant for power generation is now in 
planning. The pressurized FBB drives a gas turbine by residual 
pressure and heat in exhaust gas, and is expected to improve a 
thermal efficiency by 10% through combined cycle generation as 
compared with conventional pulverized coal firing generation. In 
addition, the topping cycle generation is now remarked which is 
featured by the combination of partial gasification of coal with the 
pressurized FBB for enhancing the thermal efficiency of combined 
cycles. 3 figs., 4 tabs. 


7712 (IVO-B-03/92) Properties, utilization and environ- 
mental impacts of peat fly ash. Helenius, J.; Karvonen, E.; Ipatti, 
A. Imatran Voima Oy (IVO), Helsinki (Finland). 1992. 59p. (In 
Finnish). Order Number DE93761298. Source: OSTI; NTIS; INIS. 

Milled peat is fired by Imatran Voima Oy’s power plants at Joen- 
suu, Rauhalahti (Jyvaeskylae) and Haapavesi. The peat fly ash 
produced in the combustion process can be economically utilized 
by various sectors of the building industry, instead of gathering it in 
deposit areas. This research analyzed fly ashes produced by 
Imatran Voima’s peat-firing power plants as to their chemical com- 
positions, geotechnical properties and feasible utilization in 
stabilization of mineral aggregates and as additive of concrete. En- 
vironmental impacts of the ash were also analyzed with leaching 
and field tests. The analyzed peat fly ashes are mainly compounds 
of silicon, aluminium, iron and calcium. They corresponded to a 
fine granular, frost-susceptible and sligthly water permeable soil 
type, mainly silt. In stabilization of mineral aggregate and in con- 
crete, peat fly ash can be utilized to replace either the finest 
material of aggregate or part of the used cement. In addition, it can 
be used, moistured in the optimum water content, as fill and em- 
bankment material compacted with normal earth construction 
methods. Contents of materials dissolving from peat fly ashes were 
analyzed with both shaking and column tests. Furthermore, solubil- 
ity of hardened ash and metal contents of connate waters in 
deposit area was analyzed experimentally. The analysis results in- 
dicate that contents of the dissolving materials are as low as to 
cause no environmental impacts. 


7713 (OCDO-93006031) Advanced coal reburning and 
sorbent injection. Farzan, H. (Babcock and Wilcox Co., Alliance, 
OH (United States). Contract Research Div.); Fuller, T.A. Ohio 
Coal Development Office, Columbus, OH (United States); Babcock 
and Wilcox Co., Alliance, OH (United States). Contract Research 
Div. 31 Jan 1992. 56p. Sponsored by Ohio State Government, 
Columbus, OH (United States). Contract CDO/R-89-28;Contract 
CRD 1259. Source: OSTI; Ohio Coal Development Office, 77 S. 
High Street, Columbus, OH 43266-0001. 

The reburning process employs multiple combustion zones in the 
furnace. The main combustion zone is operated at a stoichiometry 
of 1.1 and has the majority of the fuel input. The balance of fuel is 
introduced above the main combustion zone in the reburning zone 
through reburn burners. The reburning fuel produces an oxygen 
deficient environment in the reburning zone. These reducing 
conditions convert a portion of the NO, produced in the main com- 
bustion zone to molecular nitrogen. The balance of the air is 
introduced through the overfire air (OFA) ports in order to complete 
the combustion of all the fuel introduced in the boiler. Sorbent is in- 
troduced in the upper furnace at temperatures of 2200 to 2300°F 
(prior to the superheater tube bank) to control SOz. Alternately, hy- 
drated sorbent can be injected in the rue gas duct downstream of 
the heating surfaces. This injection method requires the use of flue 
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gas humidification. Pilot-scale combustion tests were performed in 
Babcock & Wilcox’s (B&W's) 6-million Btu/hr small boiler simulator 
(SBS). The SBS was fired by a single, scaled-down version of 
B&W's cyclone furnace. The small cyclone was attached to the front 
wall of the SBS. A single advanced reburn burner was installed in 
the center of the rear wall of the SBS just above the centerline of 
the cyclone furnace. Overfire air was introduced through two ports 
on the rear wall of the SBS just above the new reburn burner. The 
existing dry scrubber module was used to spray atomized water 
into the flue gas stream for the tests with humidification. The entire 
SBS facility was instrumented for real-time acquisition of combus- 
tion air and solids flow data as well as on-line gas analysis. 


7714 (SVF-452) Pulverized peat combustion. Fuel prepa- 
ration and combustion tests. Gustafsson, P.Aa. (Studsvik Energy 
AB, Nykoeping (Sweden)); Gustafsson, L. Stiftelsen foer Vaerme- 
teknisk Forskning, Stockholm (Sweden). Oct 1992. 79p. (in 
Swedish). Order Number DE93761476. Source: OSTI; NTIS. 

To optimise pulverized peat combustion it is necessary to sort 
out the influence from parameters like particle size and fuel mois- 
ture content on ignition and burnout. Peat contains significant 
amounts of sulphur but the ash is often rich in calcium and alkaline 
which can absorb some of it. The influence of combustion and fuel 
parameters on SOz.-as well as NO,-emission is important to clarify. 
Four different swedish peat qualities were originally included in the 
study. As one of them was not available, a Finnish briquettized 
peat was used to study the pretreatment on the milling. Pulverized 
coal was used as a reference fuel. The experimental equipment 
consisted of a crusher, a drier and a hammer mill for pulverization. 
The experimental furnace was a plug-flow reactor with a pre-mix 
burner. Some of the results were: At equal moisture content there 
were less fines (<100 ym) from the briquettized peat than from the 
Swedish peat due to shorter residence time in the mill. Both mois- 
ture content and particle size distribution had a significant influence 
on ignition time. Dry, finely milled peat had an ignition delay of 
about 20 ms and the moist peat with a high amount of coarse par- 
ticles had an ignition delay of c 100 ms. The ignition and volatile 
release is approx. as quick for peat as for coal but the burnout 
time for coal is much longer although there is a great scatter in the 
peat data. Sulphur absorption of the ashes amounted to 60-80% 
for peat and 44% for coal, of the theoretical maximum. 


0150 Economic, Industrial, and Business Aspects 
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7715 (DOE/EIA-O0558) The US coal industry, 1970-1990: 
Two decades of change. USDOE Energy Information Administra- 
tion, Washington, DC (United States). Office of Coal, Nuclear, 
Electric and Alternate Fuels. 4 Nov 1992. 116p. Sponsored by US- 
DOE, Washington, DC (United States). Order Number 
DE93006352. Source: OSTI; NTIS; INIS; GPO; GPO Dep. 

The purpose of this report, is to provide a comprehensive 
overview of the US coal industry over the past two decades, with 
emphasis on the major changes that occurred, their causes, and 
their effects. The report presents and analyzes data compiled by 
the Energy Information Administration (EIA) on the US coal indus- 
try, as well as EIA data on other energy sources and information 
from non-ElA sources where relevant. These data are used to re- 
veal trends in coal production, consumption, distribution, and 
prices. Trends in coal mining productivity and employment are also 
examined, and the profitability of major energy companies’ coal op- 
erations is tracked over the 1977 through 1990 period. Analysis of 
the data indicates the impacts on the coal industry of major events 
such as the oil embargo, technological breakthroughs, and Federal 
and State laws and regulations affecting the industry. 


7716 (ETDE-mf-93766589) Coal mining in the energy pol- 
icy of the Federal Republic of Germany in 1991. Statistik der 
Kohlenwirtschatt e.V., Essen (Germany). Nov 1992 95p. (in Ger- 
man). Order Number DE93766589. Source: OSTI; NTIS (US Sales 
Only). 

After an introductory text divided into the sections energy and 
coal market, coal mining and brown coal mining, extensive tables 
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containing the most important characteristic figures of German coal 
mining are shown. (HS). 


7717 Coal - clean power for a better life. Jun 1992. (In Eng- 
lish and Japanese). Source: World Coal Institute, 3 Logan Place, 
Kensington, London W8 6QN, UK. 

Description: 10 minites; sound. 

A 10-minute VHS (PAL) video portrays the role of coal as the 
vital fuel for economic development worldwide. Its message is fu- 
turistic, emphasising the existence of advanced twenty-first century 
clean coal technologies and the indispensability and inevitability of 
coal use while at the same time illustrating how the producers and 
users of coal have maintained harmony between industry and na- 
ture. The video portrays scenes of activities inside a hospital and a 
home and alongside roads and in a rural village in Indonesia, in a 
school in the USA, and inside an apartment in Tokyo. It also fea- 
tures coal-fired power stations in Germany and in Indonesia. The 
video illustrates the advantages of coal as a reliable and plentiful 
fuel supply to generate electricity that increases the standard of 
living throughout the world and shows how power stations are re- 
ducing emissions and are burning coal more efficiently. 
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7718 (DOE/EIA-0528(92)) PEDRO user guide: PC data 
reporting option, Version 4.1. USDOE Energy Information Admin- 
istration, Washington, DC (United States). Office of Oil and Gas. 4 
Dec 1992. 130p. Sponsored by USDOE, Washington, DC (United 
States). Order Number DE93006299. Source: OSTI; NTIS; GPO 
Dep. 

PEDRO (Petroleum Electronic Data Reporting Option) is an elec- 
tronic data collection product that simplifies filing and transmission 
of energy survey data. Your burden is significantly reduced as PE- 
DRO eliminates paperwork, provides immediate onsite correction of 
data errors, and reduces the need for follow-up calls and survey 
resubmission. PEDRO provides an online error-checking process 
that highlights discrepancies. This permits you to enter and check 
data before transmitting to EIA. EIA then combines and reformats 
the data from different users for use by analytical and reporting 
programs. PEDRO is available at no cost to the user. Formal train- 
ing is not required since installation, data processing, and 
transmission are done by interactive, user-friendly menu options. 
The PEDRO system is divided into three functions: (1) data pro- 
cessing, (2) transmitting data to EIA, and (3) EIA processing. 
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7719 (DOE/BC/14649-7) Analysis and evaluation of inter- 
well seismic logging techniques for hydrocarbon reservoir 
characterization. Parra, J.O.; Zook, B.J. Southwest Research 
Inst., San Antonio, TX (United States). Dec 1992. 188p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC22- 
90BC14649. Order Number DE93006758. Source: OSTI; NTIS; 
GPO Dep. 

The research in this annual report includes five topics each 
dealing with different aspects of the interwell seismic logging tech- 
nology for hydrocarbon reservoir characterization. The topics are 
based on analytical and experimental investigations with emphasis 
on applied research and development of advanced concepts 
relevant to measurements and interpretations in heterogeneous hy- 
drocarbon reservoirs. This work is a balanced study of theoretical 
and numerical modeling of waves transmitted between pairs of 
reservoir wells combined with experimental data acquisition and 
processing of measurements at controlled sites as well as in full- 
scale reservoirs. The five topics included here are: High-resolution 
interwell seismic tomography using a cylindrical bender source; 
high-resolution reverse VSP and interwell seismic tomography at 
the Buckhorn test site in Illinois; interwell seismic transmission and 





reflection through a dipping low-velocity layer-numerical modeling; 
data processing and interpretation of interwell seismic data ac- 
quired at the Buckhorn test site in Illinois; and an equivalent force 
system of a volume source in a fluid-filled borehole theory. 


7720 (DOE/CE/15500-T1) Commercialization of atom in- 
terferometers for borehole gravity gradiometry: Quarterly 
technical progress report, October-December 1992. Clauser, 
J.F. Clauser (John F.), Walnut Creek, CA (United States). 30 Jan 
1993. 5p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract FG49-92CE15500. Order Number DE93006889. 
Source: OSTI; NTIS; GPO Dep. 

Perform a mathematical analysis of the tomography inversion 
problem for various configurations of a borehole gravity gradiome- 
ter. Our simulations typically call for logging a hole for about 4km 
of depth. Within the limits imposed by our presumed detector sen- 
sitivity, the device appears to be capable of measuring the 0.1 g/ 
cm? density in all rings to about 10% accuracy, with the rings ex- 
tending out to about 500 meters from the hole. At this range, the 
vertical resolution has dropped to about 50m. Closer to the hole, 
the resolution improves so that we can determine the density in 
each of about 400 rings. We anticipate that this most important 
task (No. 1) will be complete within the next quarter. 


7721 (DOE/EIA-0370(82)) Oil and Gas Field Code Master 
List 1992. USDOE Energy Information Administration, Washington, 
DC (United States). Office of Oil and Gas. 30 Dec 1992. 445p. 
Sponsored by USDOE, Washington, DC (United States). Order 
Number DE93005663. Source: OSTI; NTIS; GPO; GPO Dep. 

This is the eleventh annual edition of the Energy Information Ad- 
ministration’s (EIA) Oil and Gas Field Code Master List. It reflects 
data collected through October 1992 and provides standardized 
field name spellings and codes for all identified oil and/or gas fields 
in the United States. There are 56,029 field records in this year’s 
Oil and Gas Field Code Master List (FCML). This amounts to 446 
more than in last year's report. As it is maintained by EIA, the 
Master List includes the following: field records for each state and 
county in which a field resides; field records for each offshore area 
block in the Gulf of Mexico in which a field resides; field records for 
each alias fied name; and fields crossing state boundaries that 


may be assigned different names by the respective state naming 
authorities. 


7722 (DOE/ER/13961-3) Evaporites as a source for oll: 
Progress report, November 15, 1988-November 15, 1992. 
Schreiber, B.C. (Queens Coll., Flushing, NY (United States). Dept. 
of Geology); Benalihioulhaj, S.; Philp, R.P. Queens Coll., Flushing, 
NY (United States). Dept. of Geology; Oklahoma Univ., Norman, 
OK (United States). School of Geology and Geophysics. Feb 1993. 
66p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG02-88ER13961. Order Number DE93007692. Source: 
OSTI; NTIS; GPO Dep. 

Organic matter, present in some sediments, acts as the source 
for hydrocarbons and has been studied at great length, but 
organic-rich sediments from hypersaline environments are just be- 
ginning to be understood. Many types of organic matter from such 
restricted environments have been identified, and in this study their 
maturation pathways and products are being explored. By collect- 
ing. biologically-identified organic matter produced within modern 
evaporative environments from a number of different marine and 
nonmarine settings and carrying out detailed geochemical exami- 
nation of samples we are gradually beginning to understand these 
materials. The organic samples collected were from evaporative 
marine, sabkha, and lacustrine deposits, and have been subjected 
to two types of artificial maturation, hydrous and confined pyrolysis, 
over a fairly wide range of temperatures (1500 to 350°C). The 
biomarker products of these treatments are being analyzed and 
followed in great detail. Analyses of saturate and aromatic hydro- 
carbons as well as sulfur compounds in the original and the 
matured samples provide a comprehensive view of the biomarker 
assemblages associated with these different depositional environ- 
ments at different stages of maturity. Infrared spectroscopy and 
Rock Eval pyrolysis of both the isolated kerogens from both the 
original and pyrolyzed samples has permitted us to clearly charac- 
terize the functional groupings on the one hand and the free 
hydrocarbons, the potential hydrocarbons, and the oxygenated 


02 PETROLEUM 
0203 Drilling and Production 


compounds on the other hand. We have thus been able to demon- 
Strate the potential of the organic matter associated with the 


different evaporitic environments to act as a good source for oil 
generation. 
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7723 (BNL-48145) Application of multitracer technology 
to petroleum reservoir studies: Quarterly progress report, 
April 1—June 30, 1992. Senum, G.|. Brookhaven National Lab.., 
Upton, NY (United States). Sep 1992. 8p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC02-76CH00016. 
Order Number DE93005588. Source: OSTI; NTIS; GPO Dep. 

The objectives of this research program are to: Improve the as- 
sessment of the character of petroleum reservoirs using tracer 
technology for the monitoring and improvement of EOR techniques, 
specifically, (a) to apply the presently available multitracer perfluo- 
rocarbon tracer (PFI) technology to the study of petroleum 
reservoirs in characterizing reservoir bulk subsurface flow transport 
and dispersion rates; and (b) to demonstrate that PFTs with differ- 
ing physical properties will interact with differing rates of adsorption 
and dispersion within such reservoirs, from which may be inferred 
difference in the character and/or extent of petroleum in those 
reservoirs. Develop additional tracers, and tracer injection, sam- 
pling and analyses methodologies for use in petroleum reservoir 
characterization experiments. Develop a data base of petroleum 
transport and dispersion properties from tracer experiments for use 
by modellers for developing, validating and extending petroleum 
reservoirs models used for characterizing petroleum reservoirs. 
Technical progress is discussed according to the three ongoing field 
experiments at the Naval Petroleum Reserve in California (NPRC). 


7724 (BNL-48279) Comparison of biochemical microbial 
effects in enhanced oil recovery (MEOR). Premuzic, E.T.; Lin, 
M.S.; Manowitz, B. Brookhaven National Lab., Upton, NY (United 
States). Nov 1992. 12p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC02-76CH00016. Contract AS-219- 
ECD. (CONF-930304—2: 205. American Chemical Society national 
meeting, Denver, CO (United States), 28 Mar - 2 apr 1993). Order 
Number DE93006384. Source: OSTI; NTIS; GPO Dep. 

Experimental data dealing with the interactions between certain 
microbial species and crude oils indicates that these interactions 
are selective and occur via biochemical pathways which can be 
characterized by the chemical composition of the initial crude oil 
and that of the end products. In the studies discussed in this 
paper, the microbial species used were thermophilic and/or ther- 
moadapted microorganisms which thrive in harsh environments 
(e.g., pH, temperature, pressure, salinity). Crude oils chosen for 
biotreatment represented a wide range of oils, which varied from 
relatively light oils to heavy, high sulfur content oils. The crude oils 
used have also been distinguished in terms of their geological his- 
tory, i.e., heavy, because they are immature or heavy, because 
they have been biodegraded. The significance of “biodegraded” vs. 
“biotreated” crude oil in MEOR also discussed. 


7725 (DOE/BC/14600-37) Characterization of surfactants 
in the presence of oil for steam foam application. Abdul- 
Razzaq; Castanier, L.M. Stanford Univ., CA (United States). 
Petroleum Research Inst. Dec 1992. 57p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG22-90BC14600. 
(SUPRI-TR-88). Order Number DE93000108. Source: OSTI; NTIS; 
GPO Dep. 

The steam foam process has been applied in the oil fields since 
the late 1970's. The mechanism of the process, however, is not 
known fully; particularly the detrimental effects of oil on foam, while 
known, are still unexplained. Understanding the mechanisms of 
foam generation, stability, and mobility of foam to improve the de- 
velopment of field level projects has been the focus of the attention 
of many workers of the oil industry. Extensive laboratory studies 
have been carried out, mostly without oil but some with oil. This 
study falls in the later category. A one dimensional sandpack (6 ft 
X 2.15 in) model is used to investigate the behavior of four anionic 
sulfonate surfactants of varying chemical structure with steam. The 
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study is performed with an crude oil at residual oil saturation of 
about 12 percent of the pore volume. The observed pressure drops 
across the various sections of the pack are used to study the be- 
havior of the surfactant. The tested surfactants vary in chain length, 
aromatic structure and number of ionic charges. A linear toluene 
sulfonate produced the highest strength foam in presence of the oil 
at residual saturations, as compared to the alpha olefin sulfonates. 
This is in contrast to the behavior of the surfactants in the absence 
of oil, where the alpha olefin sulfonates perform better. The reason 
for this change in behavior is the relative propagation rate of the 
foams produced by the surfactants. This conclusion is based on the 
observation that increase in propagation rate decreases the detri- 
mental effect of oil; while the propagation rate is of little significance 
without oil. The disulfonate performed better in the presence of oil. 
The improvement in the performance is embedded in the propaga- 
tion rate of these surfactants as the rate of propagation in this case 
is also high. But the true mechanism of improvement in the 
strength of the foam instead of deterioration needs further study. 


7726 (DOE/BC/14664-9) Polysaccharides and bacterial 
plugging: Annual report, 1991-1992. Fogler, H.S. Michigan 
Univ., Ann Arbor, MI (United States). Feb 1993. 42p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC22- 
90BC14664. Order Number DE93006571. Source: OSTI; NTIS; 
GPO Dep. 

Bacterial products such as biogasses, surfactants, and organic 
acids are all metabolic products that can enhance oil recovery dur- 
ing flooding. Exploiting the ability of the cells to produce these 
products is typically called Microbial Enhanced Oil Recovery or 
MEOR. Accompanying cellular generation of these beneficial 
metabolites is biomass which includes both cell and polysaccharide 
production. The biomass can induce the permeability of the reser- 
voir. This permeability reduction can be detrimental if it occurs at 
the well face, but can be beneficial if it occurs in the high perme- 
able, water-swept zones. Under these latter conditions, the 
biomass acts as a water diverting agent during flooding. To 
achieve diversion, however understanding and predicting the trans- 
port and retention of cells within a reservoir is important Therefore, 
the objective of this research is to determine the conditions under 
which proper placement of the cells into the reservoir and ade- 
quate biomass production (i.e., cell growth and polymer production) 
occurs. In the following sections, results from experimental work 
demonstrate the importance of polysaccharides, a cellular polymer 
used by cells for adhesion to surfaces and for nutrient storage, for 
controlling cell transport. It is shown that cellular production of 
polysaccharides rather than just cell growth reduces the permeabil- 
ity of porous media. In addition, transport of polymer-free versus 
polymer-producing cells are compared under conditions of varying 
ionic strength of transport solutions. Finally, the kinetics for cell 
growth, substrate utilization, and pelymer production are deter- 
mined experimentally to support development of models to 
describe the production of biomass. This information will be used 
to develop a model to predict plugging of porous media. 


7727 (DOE/CE/15497-T3) Design, build, develop and test 
a fieldworthy spiral tool and packer for casing repair: Quar- 
terly report, September 16, 1992—December 15, 1992. Koster, C. 
Nu-Bore Systems, Wichita Falls, TX (United States). [1992]. 5p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG01-91CE15497. Order Number DE93007257. Source: 
OSTI; NTIS; GPO Dep. 

A new method for sealing casing is currently under development 
by Nu-Bore Systems. The method involves internally lining a sec- 
tion of the wellbore with a multi-layer spiral wrapping of a high 
strength, corrosion resistant metal interleaved with a high bond 
strength, resilient epoxy. The high strength metal is a based Cu al- 
loy hardened to very high strength. The epoxy adhesive formulation 
that forms a bond between steel inner wall of casing and copper 
alloy strip. The copper alloy strip spiral wraps are interleaved with 
epoxy, and the whole system provides a high level of outward di- 
rected spring force and thus resists both internal and externally 
directed forces. In this report, the cost savings to the nation’s en- 
ergy program was estimated to be in the range of hundreds of 
millions of dollars per year, and the method was judged technically 
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feasible once certain well defined engineering obstacles are over- 
come. The tasks and engineering program plan are outlined. 


7728 (DOE/CE/15553-T2) System to inject steam and pro- 
duce oil from the same wellbore through downhole vaive 
switching: Second quarterly report. S-Cal Research Corp., San 
Rafael, CA (United States). [1992]. 9p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG01-92CE15553. 
Order Number DE93007736. Source: OSTI; NTIS; GPO Dep. 

A market analysis for the Downhole Valves and associated hard- 
ware in California has shown that the main effort should be 
concentrated on the second case studied in the First Quarter Re- 
port, namely that of re-entry into a thermal well equipped with a 7 
in. casing. An improved design,based on the use of a combination 
of a sliding sleeve valve with two plugs (all of them operated by 
wireline) is the most flexible and lowest cost configuration,for enter- 
ing the largest market in California,that of existing vertical wells 
penetrating a relatively thin (< 40 ft) reservoir. At present oil prices 
at the California refineries, these wells, operated under cyclic 
steam injection are barely economic. They could become much 
more productive with the addition of a pair of small-diameter hori- 
zontal drainholes. A low-cost work-over program with all drilling 
and completion operations done through the 2 7/8 in. production 
tubing has been designed. Laboratory tests have confirmed the 
operability of the modified sliding sleeve valve with steam at tem- 
peratures ranging up to 500 F. Calculations have also determined 
the steam quality improvements resulting from using a low-cost Sil- 
icate foam insulation on the 2 3/8 in. steam tubing, with the 7 in. 
casing/tubings annulus filled with low-pressure gas. 


7729 (IFP-40119) Influence of wettability § micro- 
heterogeneities on displacements in porous media. Paris-6 
Univ., 75 (France); Institut Francais du Petrole (IFP), 92 - Rueil- 
Malmaison (France). Oct 1992. 296p. (In French). Source: OSTI; 
NTIS (US Sales Only). 

The purpose of this work is the study of the wettability, in reser- 
voir rock, which is an important parameter for oil enhanced 
recovery. The development of fractional wettability models in 
porous media and the study of flow properties are the two main 
subjects described. This thesis is divided into five chapters: 1 In- 
terfaces phenomenons and fluid flow in porous media; 2 Fractional 
wettability in porous media; 3 Wettability index; 4 Capillary pres- 
sures; 5 Relative permeabilities; 6 Electric conductivity. 157 Refs., 
99 Figs., 9 Appendices. 


7730 (NIPER-649) National Institute for Petroleum and 
Energy Research quarterly technical report, July 1-September 
30, 1992: Volume 2, Energy production research. National Inst. 
for Petroleum and Energy Research, Bartiesville, OK (United 
States). Dec 1992. 59p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FC22-83FE60149. Order Number 
DE93006380. Source: OSTI; NTIS; GPO Dep. 

Volume Ii includes: chemical flooding—supporting research; gas 
displacement-supporting research; thermal recovery—supporting re- 
search; geoscience technology; resource assessment technology; 
and microbial technology. 


7731 (SAND-92-1697C) Insights into good hot oiling 
practices. Mansure, A.J. (Sandia National Labs., Albuquerque, NM 
(United States)); Barker, K.M. Sandia National Labs., Albuquerque, 
NM (United States). [1992]. 6p. Sponsored by USDOE, Washing- 
ton, DC (United States), DOE Contract AC04-76DP00789. 
(CONF-930320-1: 8. production operations symposium and exhibi- 
tion, Oklahoma City, OK (United States), 21-23 Mar 1993; 
SPE-25484). Order Number DE93005351. Source: OSTI; NTIS; 
GPO Dep. 

One of the common oil-field wellbore problems is paraffin deposi- 
tion. Even though hot oiling is usually the first method tried for 
removing paraffin, few operators appreciate the limitations of hot 
oiling and the potential for hot oiling to aggravate well problems 
and cause formation damage. Several hot oiling jobs were moni- 
tored to understand “old pumpers tales” and the dynamics of hot 
oiling. The field work was supported with laboratory analyses of the 
oil and calculations of thermal effectiveness. This limited study has 
shown that the chemical and thermal processes that occur during 
hot oiling are very complex and that there are significant variations 





in practices among operators. Key findings of this work include: (1) 
During a typical hot oiling job, a significant amount of the oil in- 
jected into the annulus goes into the formation, and hence, has the 
potential to damage the formation. (2) Organic particulates in stock 
tank oil may not completely dissolve/met as the oil passes through 
the hot-oiling-truck heat exchanger, hence, these particulates may 
plug the formation. (3) Hot oiling can vaporize oil in the tubing 
faster than the pump lifts oil. This interrupts paraffin removal from 
the well, and thus, since the wax is not removed from the well the 
wax is refined into harder deposits, can go deeper into the well, 
and can stick rods. These insights have been used to determine 
good hot oiling practices designed to maximize wax removal and 
minimize formation damage. 
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Refer also to citation(s) 9286, 9731 


7732 (DOE/PC/88810—-12) Development of analytical pro- 
cedures for coprocessing: Final technical report. Anderson, 
R.P.; Green, J.B.; Vogh, J.W. National Inst. for Petroleum and En- 
ergy Research, Bartlesville, OK (United States). Jul 1991. 148p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC22-88PC88810. Order Number DE93004075. Source: 
OSTI; NTIS; GPO Dep. 

One phase of improving understanding of the fundamental chem- 
istry of coprocessing involves development of the ability to 
distinguish between products originating from coal versus those 
originating from petroleum resid. A primary objective of this project 
was to develop analytical techniques to determine the source (coal 
versus resid) of the various compound types found in coprocessing 
products. A corollary objective was to develop an expanded know- 
edge of the detailed composition of coprocessing products. Two 
approaches were evaluated for distinguishing between products 
originating from coal and those originating from petroleum resid. 
One was based on the use of carbon isotope ratios and the other 
was based on variations in compound classes in response to 
changes in the ratio of coal to resid in the coprocessing feed. 
Other researchers using carbon isotope ratios to determine the ori- 
gin of products have typically examined distillation fractions. This 
project involved determination of the origin of chemical classes 
(e.g., saturates, neutral aromatics, phenols, indoles, etc.) rather 
than distillate classes. Maya resid and Illinois No. 6 coal (with coal 
feed varying from 2 to 40 percent) were coprocessed in a batch 
autoclave to obtain products for detailed analysis. 


0207 Economic, Industrial, and Business Aspects 
Refer also to citation(s) 7753, 7768, 9192, 9194 


7733 (DOE/EV/22714-T1) Nebraska residential propane 
survey, Winter 1991/92: Final report. Kinyon, L. Nebraska 
Energy Office, Lincoln, NE (United States). 26 Jun 1992. 5p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FC01-91E122714. Order Number DE93007018. Source: OSTI; 
NTIS; INIS; GPO Dep. . 

This report summarizes information on propane prices for th 
October 1991/March 1992 heating season in Nebraska. From 
October through March participating propane distributors were con- 
tacted twice monthly by the Nebraska Energy Office to obtain their 
current residential (retail) prices of propane. This information was 
faxed to the US Department of Energy, Energy Information Admin- 
istration (DOE/EIA) biweekly in report format as prepared by the 
PEDRO system. 


7734 (DOE/EIA-0109(92/12)) Petroleum supply monthly, 
December 1992. USDOE Energy Information Administration, 
Washington, DC (United States). Office of Oil and Gas. 29 Dec 
1992. 184p. Sponsored by USDOE, Washington, DC (United 
States). Order Number DE93005666. Source: OSTI; NTIS; GPO; 
GPO Dep. 

The Petroleum Supply Monthly (PSM) is one of a family of three 
publications produced by the Petroleum Supply Division within the 
Energy Information Administration (EIA) reflecting different levels of 
data timeliness and completeness. The other two publications are 
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the Weekly Petroleum Status Report (WPSR) and the Petroleum 
Supply Annual (PSA). Data presented in the PSM describe the 
supply and disposition of petroleum products in the United States 
and major US geographic regions. The data series describe pro- 
duction, imports and exports, inter-Petroleum Administration for 
Defense (PAD) District movements, and inventories by the primary 
suppliers of petroleum products in the United States (50 States 
and the District of Columbia). The reporting universe includes 
those petroleum sectors in Primary Supply. Included are: 
petroleum refiners, motor gasoline blenders, operators of natural 
gas processing plants and fractionators, inter-PAD transporters, im- 
porters, and major inventory holders of petroleum products and 
crude oil. When aggregated, the data reported by these sectors 
approximately represent the consumption of petroleum products in 
the United States. Data presented in the PSM are divided into two 
sections (1) the Summary Statistics and (2) the Detailed Statistics. 


7735 (DOE/EIA-0109(93/01)) Petroleum supply monthly, 
January 1993. USDOE Energy Information Administration, Wash- 
ington, DC (United States). Office of Oil and Gas. 27 Jan 1993. 
172p. Sponsored by USDOE, Washington, DC (United States). Or- 
der Number DE93007055. Source: OSTI; NTIS; GPO; GPO Dep. 
The Petroleum Supply Monthly (PSM) is one of a family of three 
publications produced by the Petroleum Supply Division within the 
Energy Information Administration (EIA) reflecting different levels of 
data timeliness and completeness. The other two publications are 
the Weekly Petroleum Status Report (WPSR) and the Petroleum 
Supply Annual (PSA). Data presented in the PSM describe the 
supply and disposition of petroleum products in the United States 
and major US geographic regions. The data series describe pro- 
duction, imports and exports, inter-Petroleum Administration for 
Defense (PAD) District movements, and inventories by the primary 
suppliers of petroleum products in the United States (50 States 
and the District of Columbia). The reporting universe includes 
those petroleum sectors in Primary Supply. Included are: 
petroleum refiners, motor gasoline blenders, operators of natural 
gas processing plants and fractionators, inter-PAD transporters, im- 
porters, and major inventory holders of petroleum products and 
crude oil. When aggregated, the data reported by these sectors 
approximately represent the consumption of petroleum products in 
the United States. Data presented in the PSM are divided into two 
sections (1) the Summary Statistics and (2) the Detailed Statistics. 


7736 (DOE/EIA-0380(92/12)) Petroleum marketing 
monthly, December 1992. USDOE Energy Information Administra- 
tion, Washington, DC (United States). Office of Oil and Gas. 14 
Dec 1992. 187p. Sponsored by USDOE, Washington, DC (United 
States). Order Number DE93005083. Source: OSTI; NTIS; GPO; 
GPO Dep. 

The Petroleum Marketing Monthly (PMM) is designed to give 
information and statistical data about a variety of crude oils and re- 
fined petroleum products. The publication provides statistics on 
crude oil costs and refined petroleum products sales for use by 
industry, government, private sector analysts, educational institu- 
tions, and consumers. Data on crude oil include the domestic first 
purchase price, the f.o.b. and landed cost of imported crude oil, 
and the refiners’ acquisition cost of crude oil. Sales data for motor 
gasoline, distillates, residuals, aviation fuels, kerosene, and 
propane are presented. 


7737 (DOE/EIA-0380(93/01)) Petroleum marketing 
monthly, January 1993. USDOE Energy Information Administra- 
tion, Washington, DC (United States). Office of Oil and Gas. 12 
Jan 1993. 190p. Sponsored by USCOE, Washington, DC (United 
States). Order Number DE93006317. Source: OSTI; NTIS; GPO; 
GPO Dep. 

The Petroleum Marketing Monthly (PMM) is designed to give 
information and statistical data about a variety of crude oils and re- 
fined petroleum products. The publication provides statistics on 
crude oil costs and refined petroleum products sales for use by 
industry, government, private sector analysts, educational institu- 
tions, and consumers. Data on crude oil include the domestic first 
purchase price, the F.0.B. and landed cost of imported crude oil, 
and the refiners’ acquisition cost of crude oil. Sales data for motor 
gasoline, distillates, residuals, aviation fuels, kerosene, and 
propane are presented. 
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7738 (DOE/EIA-0380(93/02)) Petroleum marketing 
monthly, February 1993. USDOE Energy Information Administra- 
tion, Washington, DC (United States). Office of Oil and Gas. 10 
Feb 1993. 190p. Sponsored by USDOE, Washington, DC (United 
States). Order Number DE93007181. Source: OSTI; NTIS; GPO; 
GPO Dep. 

The Petroleum Marketing Monthly is designed to give information 
and statistical data about a variety of crude oils and refined 
petroleum products. The publication provides statistics on crude oil 
costs and refined petroleum products sales for use by industry, 
government, private sector analysts, educational institutions, and 
consumers. Data on crude oil include the domestic first purchase 
price, the f.o.b. and landed cost of imported crude oil, and the re- 
finers' acquisition cost of crude oil. Sales data for motor gasoline, 
distillates, residuals, aviation fuels, kerosene, and propane are pre- 
sented. 


7739 (DOE/EIA-0520(93/01)) International petroleum 
statistics report, January 1993. USDOE Energy Information Ad- 
ministration, Washington, DC (United States). Office of Energy 
Markets and End Use. 27 Jan 1993. 62p. Sponsored by USDOE, 
Washington, DC (United States). Order Number DE93006761. 
Source: OSTI; NTIS; GPO; GPO Dep. 

The International Petroleum Statistics Report presents data on 
international oil production, demand, imports, exports, and stocks. 
The report has four sections. Section 1 contains time series data 
on world oil production, and on oil demand and stocks in the Orga- 
nization for Economic Cooperation and Development (OECD). This 
section contains annual data beginning in 1980, and monthly data 
for the most recent two years. Section 2 presents an oil supply/ 
demand balance for world. This balance is presented in quarterly 
intervals for the most recent two years. Section 3 presents data on 
oil imports by OECD countries. This section contains annual data 
for the most recent year, quarterly data for the most recent two 
quarters, and monthly data for the most recent twelve months. 
Section 4 presents annual time series data on world oil production 
and oil stocks, demand, and trade in OECD countries. World oil 


production and OECD demand data are for the years 1970 through 
1991; OECD stocks from 1973 through 1991; and OECD trade 
from 1982 through 1991. 


7740 (DOE/EIA-0538(92/93-12)) Winter fuels report, week 
ending January 1, 1993. USDOE Energy Information Administra- 
tion, Washington, DC (United States). Office of Oil and Gas. 7 Jan 
1993. 68p. Sponsored by USDOE, Washington, DC (United States). 
Order Number DES3005669. Source: OSTI; NTIS; GPO Dep. 

The Winter Fuels Report is intended to provide concise, timely 
information to the industry, the press, policymakers, consumers, 
analysts, and State and local governments on the following topics: 
distillate fuel oil net production, imports and stocks on a US level 
and for all Petroleum Administration for Defense Districts (PADD) 
and product supplied on a US level; propane net production, im- 
ports and stocks on a US level and for PADD’s |, Il, and III; natural 
gas supply and disposition and underground storage for the US and 
consumption for all PADD’S; as well as selected National average 
prices; residential and wholesale pricing data for heating oil and 
propane for those States participating in the joint Energy Informa- 
tion Administration (ElA)/State Heating Oil and Propane Program; 
crude oil and petroleum price comparisons for the US and selected 
cities; and a 6-10 Day, 30-Day, and 90-Day outlook for tempera- 
ture and precipitation and US total heating degree-days by city. 


7741 (DOE/EIA-0538(92/93-13)) Winter fuels report week 
ending, January 8, 1993. USDOE Energy Information Administra- 
tion, Washington, DC (United States). Office of Oil and Gas. 14 
Jan 1993. 81p. Sponsored by USDOE, Washington, DC (United 
States). Order Number DE93005966. Source: OSTI; NTIS; GPO; 
GPO Dep. 

The Winter Fuels Report is intended to provide concise, timely 
information to the industry, the press, policymakers, consumers, 
analysts, and State and local governments on the following topics: 
distillate fuel oil net production, imports and stocks on a US level 
and for all Petroleum Administration for Defense Districts (PADD) 
and product supplied on a US level; propane net production, im- 
ports and stocks on a US level and for PADD’s |, Il, and Ill; natural 
gas supply and disposition and underground storage for the US and 
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consumption for all PADD’S; as well as selected National average 
prices; residential and wholesale pricing data for heating oil and 
propane for those States participating in the joint Energy Informa- 
tion Administration (EIA)/State Heating Oil and Propane Program; 
crude oil and petroleum price comparisons for the US and selected 
cities; and a 6-10 Day, 30-Day, and 90-Day outlook for tempera- 
ture and precipitation and US total heating degree-days by city. 


7742 (DOE/EIA-0538(92/93-14)) Winter fuels report, week 
ending January 15, 1993. USDOE Energy Information Administra- 
tion, Washington, DC (United States). Office of Oil and Gas. 22 Jan 
1993. 70p. Sponsored by USDOE, Washington, DC (United States). 
Order Number DE93006381. Source: OSTI; NTIS; GPO Dep. 

The Winter Fuels Report is intended to provide concise, timely 
information to the industry, the press, policymakers, consumers, 
analysts, and State and local governments on the following topics: 
distillate fuel oil net production, imports and stocks on a US level 
and for all Petroleum Administration for Defense Districts (PADD) 
and product supplied on a US level; propane net production, im- 
ports and stocks on a US level and for PADD's I, Il, and Ill; natural 
gas supply and disposition and underground storage for the US and 
consumption for all PADD’S; as well as selected National average 
prices; residential and wholesale pricing data for heating oil and 
propane for those States participating in the joint Energy Informa- 
tion Administration (EIA)/State Heating Oil and Propane Program; 
crude oil and petroleum price comparisons for the US and selected 
cities; and a 6-10 Day, 30-Day, and 90-Day outlook for tempera- 
ture and precipitation and US total heating degree-days by city. 


7743 (DOE/EIA-0538(92/93-15)) Winter fuels report, week 
ending January 22, 1993. USDOE Energy Information Administra- 
tion, Washington, DC (United States). Office of Oil and Gas. 28 Jan 
1993. 80p. Sponsored by USDOE, Washington, DC (United States). 
Order Number DE93006766. Source: OSTI; NTIS; GPO Dep. 

The Winter Fuels Report is intended to provide concise, timely 
information to the industry, the press, policymakers, consumers, 
analysts, and State and local governments on the following topics: 
distillate fuel oil net production, imports and stocks on a US level 
and for all Petroleum Administration for Defense Districts (PADD) 
and product supplied on a US level; propane net production, im- 
ports and stocks on a US level and for PADD’s |, Il, and Ill; natural 
gas supply and disposition and underground storage for the US and 
consumption for all PADD'S; as well as selected National average 
prices; residential and wholesale pricing data for heating oil and 
propane for those States participating in the joint Energy Informa- 
tion Administration (EIA)/State Heating Oil and Propane Program; 
crude oil and petroleum price comparisons for the US and selected 
cities; and a 6-10 Day, 30-Day, and 90-Day outlook for tempera- 
ture and precipitation and US total heating degree-days by city. 


7744 (DOE/EIA-0538(92/93-16)) Winter fuels report, week 
ending January 29, 1993. USDOE Energy Information Administra- 
tion, Washington, DC (United States). Office of Oil and Gas. 4 Feb 
1993. 82p. Sponsored by USDOE, Washington, DC (United States). 
Order Number DE93007054. Source: OSTI; NTIS; GPO Dep. 

The Winter Fuels Report is intended to provide concise, timely 
information to the industry, the press, policymakers, consumers, 
analysts, and State and local governments on the following topics: 
distillate fuel oil net production, imports and stocks on a US level 
and for all Petroleum Administration for Defense Districts (PADD) 
and product supplied on a US level; propane net production, im- 
ports and stocks on a US level and for PADD’s |, Il, and Ill; natural 
gas supply and disposition and underground storage for the US and 
consumption for all PADD'S; as well as selected National average 
prices; residential and wholesale pricing data for heating oil and 
propane for those States participating in the joint Energy Informa- 
tion Administration (EIA)/State Heating Oil and Propane Program; 
crude oil and petroleum price comparisons for the US and selected 
cities; and a 6-10 Day, 30-Day, and 90-Day outlook for tempera- 
ture and precipitation and US total heating degree-days by city. 


7745 (GRI-93006529) Description of the global petroleum 
supply and demand outlook: Updated for the 1993 edition of 
the GRI Baseline Projection of US energy supply and demand. 
Dreyfus, D.A.; Koklauner, A.B. Gas Research Inst., Washington, 
DC (United States). Strategic Planning and Analysis Div. Dec 





1992. 19p. Sponsored by Gas Research Inst., Chicago, IL (United 
States). Source: OSTI; Gas Research Institute, 8600 West Bryn 
Mawr Ave., Chicago, IL 60631; INIS. 

Strategic planning of the research and development program 
carried out by Gas Research Institute (GRI) is supported by an an- 
nual GRI baseline projection of US energy supply and demand. 
Because petroleum products compete in a wide variety of energy 
uses, oil prices serve as a market clearing force for the entire en- 
ergy system. A significant portion of the US petroleum supply is 
imported, and the price of crude oil to US refiners is determined by 
the international oil trade. Any projection of a US energy situation, 
therefore, requires the evaluation of the global oil market and the 
impact of oil price changes on the supply/demand balances of mar- 
ket participants. The 1992 edition of the projection, which was 
completed in August 1991, assumed that, in the aftermath of the 
war in the Middle East, the fundamentals of the oil trade would re- 
assert their influence. This did indeed occur and with astonishing 
rapidity. 
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7746 (DOE/FE-0271P) Strategic Petroleum Reserve quar- 
terly report. USDOE Assistant Secretary for Fossil Energy, 
Washington, DC (United States). Office of Strategic Petroleum Re- 
serve. 15 Nov 1992. 9p. Sponsored by USDOE, Washington, DC 
(United States). Order Number DE93005389. Source: OSTI; NTIS; 
GPO Dep. 

The Strategic Petroleum Reserve Quarterly Report is submitted 
in accordance with section 165(b) of the Energy Policy and Con- 
servation Act, as amended, which requires that the Secretary of 
Energy submit quarterly reports to Congress on activities under- 
taken with respect to the Strategic Petroleum Reserve. Since the 
Strategic Petroleum Reserve crude oil storage facilities program for 
the 750 million barrels was completed in 1991, this November 15, 
1992, Strategic Petroleum Reserve Quarterly Report focuses on 
activities related primarily to the status of storage facilities, oil ac- 
quisition, budget and costs of the Reserve during the period July 1, 
1992, through September 30, 1992. 


7747 (DOE/PO/21431-T10) Strategic Petroleum Reserve, 
annual site environmental report for calendar year 1991. Boe- 
ing Petroleum Services, Inc., New Orleans, LA (United States). Jun 
1992. 195p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC96-85P0O21431. Order Number 
DE93006098. Source: OSTI; NTIS; INIS; GPO Dep. 

This report, provided annually in accordance with DOE Order 
5400.1, summarizes monitoring data collected to assess Strategic 
Petroleum Reserve (SPR) impacts on the environment. The report 
serves as a management tool for mitigating such impacts, thus 
serving the public interest by ensuring environmentally sound oper- 
ation of the SPR. Included in this report is a description of each 
site’s environment, an overview of the SPR environmental pro- 
gram, and a recapitulation of special environmental activities and 
events associated with each SPR site during 1990. The active per- 
mits and the results of the environmental monitoring program (i.e., 
air, surface vater, groundwater, and water discharges) are dis- 
cussed within each section by site. The quality assurance program 
is presented which includes results from laboratory and field audits 
and studies performed internally and by regulatory agencies. In 
general, no significant adverse environmental impact resulted from 
any SPR activities during 1990. Environmental areas of concern, 
such as potential groundwater contamination, are fully addressed 
in the applicable section by site. The SPR continues to maintain an 
overall excellent environmental record. 
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7748 (DOE/METC-—92/6125) Proceedings of the natural 
gas research and development contractors review meeting. 
Malone, R.D.; Shoemaker, H.D.; Byrer, C.W. (eds.). USDOE Mor- 
gantown Energy Technology Center, WV (United States). May 
1992. 408p. Sponsored by USDOE, Washington, DC (United 
States). (CONF-920584—: US Department of Energy contractor 
review meeting on natural gas research and development, Morgan- 
town, WV (United States), 5-6 May 1992). Order Number 
DE92001278. Source: OSTI; NTIS; GPO Dep. 

The Natural Gas Research and Development Contractors Re- 
view Meeting was held May 5 and 6, 1992, at the Morgantown 
Energy Technology Center (METC) in Morgantown, West Virginia. 
This meeting was sponsored and hosted by the Morgantown En- 
ergy Technology Center of the US Department of Energy (DOE). 
The purpose of this meeting was to present key results of research 
in the DOE-sponsored Natural Gas Program and to transfer tech- 
nology to the interested public. Over the past year, the DOE 
Natural Gas Research and Development Program has been broad- 
ened in scope to include geoscience aspects of conventional gas 
recovery, gas utilization, and research to recover additional gas 
from producing or previously produced fields. Major emphasis is on 
activities in Eastern Gas, Western Gas, Secondary Gas Recovery, 
Natural Gas to Liquids, Low-Quality Natural Gas, Gas Hydrates, 
Deep Gas, and Development of Gas Atlases/Database. With in- 
creased national emphasis on the use of natural gas, this forum 
was expanded to include summaries of DOE-sponsored research 
in energy-related programs and Gas Research Institute programs 
and on perspectives of industry research. Thirty-one papers and 
eighteen poster presentations were given in five formal sessions, 
and one informal session. Selected papers have been processed 
separately for inclusion in the database. 
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7749 (ANL/CP-73782) Fabrication of ceramic membrane 
tubes for direct conversion of natural gas. Balachandran, U. 
(Argonne National Lab., IL (United States)); Morissette, S.L.; Picci- 
olo, J.J.; Dusek, J.T.; Poeppel, R.B.; Pei, S.; Kleefisch, M.S.; 
Mieville, R.L.; Kobylinski, T.P.; Udovich, C.A. Argonne National 
Lab., IL (United States). May 1992. 19p. Sponsored by Department 
of Defense, Washington, DC (United States). DOE Contract W- 
31109-ENG-38. (CONF-921152-5: International gas research 
conference, Orlando, FL (United States), 16-19 Nov 1992). Order 
Number DE93004236. Source: OSTI; NTIS; GPO Dep. 

Several perovskite-type oxides that contain transition metals on 
the B-site show mixed (electronic/ionic) conductivity. These mixed 
conducting oxides are promising materials for oxygen permeating 
membranes that can operate without the need of electrodes or ex- 
ternal electrical circuitry. SrCog gFeg 20x perovskite is known to 
exhibit very high oxygen permeabilities and one could use this ma- 
terial for producing value added products by direct conversion of 
methane, the most abundant component of natural gas. This paper 
deals with the processing and fabrication by plastic extrusion of 
long lengths (~30 cm) of hollow SrCop gFeo 20x ceramic tubes. 
These tubes are characterized by scanning electron microscopy, X- 
ray diffraction (XRD) and their thermodynamic stability is evaluated 
using room temperature XRD on samples equilibrated at high tem- 
peratures in different gas environment. 
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7750 (CONF-920358—1) LNG plants in the US and abroad. 
Blazek, C.F.; Biederman, R.T. Institute of Gas Technology, 
Chicago, IL (United States). [1992]. 20p. Sponsored by Institute of 
Gas Technology, Chicago, IL (United States). From Technical sym- 
posium on liquid natural gas; Orlando, FL (United States); 10-11 
Mar 1992. Source: OSTI; INIS; Institute of Gas Technology, 3424 
South State Street, Chicago, IL 60616. 

The Institute of Gas Technology recently conducted a compre- 
hensive survey of LNG production and storage facilities in North 
America. This survey was performed as part of IGT’s LNG Ob- 
server newsletter which covers both domestic and international 
LNG news, reports on LNG related economics and statistics, and 
routinely conducts interviews with key industry leaders. In addition 
to providing consulting services to the LNG industry, IGT has 
cosponsored the International Conference on Liquefied Natural 
Gas for the part 20 years. The objective of this paper is to present 
a summary of our recent survey results as well as provide an 
overview of world LNG trade. This information is important in 
assessing the potential near term availability of LNG for transporta- 
tion applications. The IGT LNG Survey appraised the capacity and 
current market activity of LNG peak shaving, satellite storage, and 
import receiving facilities in the United States and Canada. 
information was requested from facilities on three main topics: liq- 
uefaction, storage, and regasification. Additional questions were 
posed regarding the year of operation, designer/contractor for 
liquefaction cycle and storage, source of LNG (for storage-only fa- 
cilities), plans for expansion, and level of interest in providing LNG 
as a vehicle fuel. The IGT LNG Survey has to date received infor- 
mation on 56 LNG peak shaving facilities, 28 satellite storage 
facilities, and 4 LNG import receiving terminals. 
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Refer also to citation(s) 7593, 7623, 7740, 7741, 7742, 7743, 
7744, 7750, 9192, 9194 


7751 (CONF-9205294—3) The domestic natural gas indus- 
try in developing countries. Klass, D.L. (institute of Gas 
Technology, Chicago, IL (United States)); Khan, R.A.; Khwaja, S. 
Institute of Gas Technology, Chicago, IL (United States). [1992]. 
36p. Sponsored by Institute of Gas Technology, Chicago, IL 
(United States). From 4. Asian natural gas: development of the do- 
mestic industry; Kuala Lumpur (Malaysia); 20-22 May 1992. 
Source: OSTI; INIS; Institute of Gas Technology, 3424 South State 
Street, Chicago, IL 60616. 

The domestic natural gas industry has generally exhibited slow 
growth in most developing countries that are fortunate enough to 
have sufficient proved gas reserves to meet energy needs. But 
supportive government policies that promote the use of indigenous 
reserves are now beginning to have a positive impact in many 
parts of the world. Supply and distribution infrastructures are being 
built or modernized. And natural gas is now or will be available at 
prices that encourage the displacement of competitive fuels in the 
larger, energy-intensive industrial and power-generation markets of 
these countries. It is expected that the domestic gas industry in 
many developing countries will expand at higher rates than in the 
past. In the next few decades, the resulting benefits will include 
reductions in oil consumption per capita, improvements in the bal- 
ance of payments for oil-importing and exporting developing 
countries, greater efficiency of energy usage and lower energy 
consumption per output unit, and improved environmental quality. 
The national economies and living standards will also undergo sig- 
nificant advancement. 


7752 (DOE/EI/20479-T4-Vol.3, pp. 1-72) EMF 9 scenario 
design (EMF WP 9.4). Stanford Univ., CA (United States). Energy 
Modeling Forum. Apr 1989. In North American Natural Gas Mar- 
kets: Selected technical studies. 424p. Order Number 
DES3006116. Source: OSTI; NTIS; INIS. 

This paper describes the specifications of the scenarios selected 
by the EMF 9 Working Group, which is focusing on North Ameri- 
can natural gas markets. The four first-round scenarios include: (1) 
an upper oil price path, (2) a lower oil price path, (3) a lower re- 
source base, and (4) a higher gas demand due to policies and 
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technologies affecting the electric utility sector. Each scenario rep- 
resents a combination of market and regulatory environments. For 
example, the upper oil price scenario combines an upper oil price 
trend with a reference set of resource and demand conditions and 
with a pro-competitive regulatory environment. This scenario also 
serves as a control case for comparing the other scenarios, which 
specify a change in one of the environments for oil prices, 
resources, or demand. The regulatory environment has been main- 
tained constant across these first-round scenarios but may be 
changed depending upon the later recommendations of the regula- 
tory policy and market structure study group. The next section 
describes the detailed specifications for modelers in simulating the 
upper oil price scenario. Guidance is offered for energy prices, 
economic activity, and resource base estimates. The next three 
sections describe the other three scenarios that involve changes in 
these inputs from their values in the upper oil price scenario. Spe- 
cial wellhead price assumptions for stand-alone supply models and 
plans for developing inputs for Canadian models are then dis- 
cussed. The final section describes the output variables to be 
reported to the EMF staff for comparing model results. 


7753 (DOE/EV/20479-T4-Vol.3, pp. 73-148) A structural 
comparison of the responses of US natural gas models. Hunt- 
ington, H.G. Stanford Univ., CA (United States). Energy Modeling 
Forum. Apr 1989. In North American Natural Gas Markets: Se- 
lected technical studies. 424p. Order Number DE93006116. 
Source: OSTI; NTIS; INIS. 

The EMF 9 scenarios were designed to elicit insights about 
possible future natural gas market conditions under alternative re- 
source, demand, and oil price trends. These cases are also useful 
for probing the models themselves because the reported results for 
the different scenarios reveal important information about the 
behavioral responses represented in each model. This paper com- 
pares these responses in order to explain why they differ and what 
are the implications of these differences for analyzing gas markets. 
The integrating framework for this model comparison is a rudimen- 
tary supply-demand analysis of market forces that has been 
successfully applied to many commodity markets. A central theme 
in this approach is that supply and demand imbalances will eventu- 
ally be rectified through an adjustment in prices that eliminates 
excess supply or demand. While this approach abstracts from the 
important regulatory and institutional constraints, it focuses atten- 
tion on the growing importance of price determination in a gas 
market that has fast become integrated nationally as well as inter- 
nationally. The recently signed and ratified Canadian-US Free 
Trade Agreement commits both governments not to restrict energy 
imports or exports or to impose minimum export price requirements, 
except under special conditions. As competitive forces become 
more important within the gas industry, this paradigm appears ap- 
propriate for probing key long-term relationships critical to this fuel’s 
future. This paper focuses on the responses in total consumption, 
production, average wellhead price, and average delivered price in 
the United States for the eight models reporting these variables. 
Results are reported for 2000, which represent mid- to long-term 
adjustments for the most part. Responses for other years are 
shown in Appendix B and those for Canada in Appendix D. 


7754 (DOE/EV20479-T4-Vol.3, pp. 149-184) Gas analysis 
modeling system forecast for the Energy Modeling Forum 
North American Natural Gas Market Study. Mariner-Volpe, B. 
(Department of Energy, Washington, DC (US)); Trapmann, W. 
Stanford Univ., CA (United States). Energy Modeling Forum. Apr 
1989. In North American Natural Gas Markets: Selected technical 
studies. 424p. Order Number DE93006116. Source: OSTI; NTIS; 
INIS. 

The Gas Analysis Modeling System is a large computer-based 
model for analyzing the complex US natural gas industry, including 
production, transportation, and consumption activities. The model 
was developed and first used in 1982 after the passage of the 
NGPA, which initiated a phased decontrol of most natural gas 
prices at the wellhead. The categorization of gas under the NGPA 
and the contractual nature of the natural gas market, which existed 
at the time, were primary factors in the development of the basic 
structure of the model. As laws and regulations concerning the nat- 
ural gas market have changed, the model has evolved accordingly. 
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Recent increases in competition in the wellhead market have also 
led to changes in the model. GAMS produces forecasts of natural 
gas production, consumption, and prices annually through 2010. It 
is an engineering-economic model that incorporates several differ- 
ent mathematical structures in order to represent the interaction of 
the key groups involved in the natural gas market. GAMS has sepa- 
rate supply and demand components that are equilibrated for each 
year of the forecast by means of a detailed transaction network. 


7755 (DOE/EV/20479-T4-Vol.3, pp. 285-299) Description of 
the Lewin Natural Gas Model. Kuuskraa, V. (ICF-Lewin Energy 
Service, Fairfax, VA (US)); Godec, M. Stanford Univ., CA (United 
States). Energy Modeling Forum. Apr 1989. In North American Nat- 
ural Gas Markets: Selected technical studies. 424p. Order 
Number DE93006116. Source: OSTI; NTIS; INIS. 

This paper provides a brief description of the Lewin Natural Gas 
Model, shows how this model differs in key features from the other 
models participating in EMF-9, and describes how the different 
modeling scenarios analyzed in EMF-9 were implemented in the 
Lewin model. This background helps explain the key results that 


have been gained from applying the Lewin model to the EMF sce- 
narios. 


7756 (DOE/EV/20479-T4-Vol.3, pp. 301-332) An analysis of 
Canada-US natural gas trade using the AGAS energy model. 
Quon, D. (Alberta Research Council, Edmonton (CA)); Wong, S. 
Stanford Univ., CA (United States). Energy Modeling Forum. Apr 
1989. In North American Natural Gas Markets: Selected technical 
studies. 424p. Order Number DE93006116. Source: OSTI; NTIS; 
INIS. 

The strength of AGAS is that it was structurally designed to 
address the primary issue of EMF9, namely the medium and long- 
term prospects for Canada-US natural gas trade. Consequently, it 
is one of the very few models with the following necessary features: 
(1) it treats all the regions of Canada and the United States as one 
continental entity, both with respect to demand and supply; (2) All 
regional supplies and demands are integrated. Hence, regional gas 
prices are endogenous; inter-regional gas flows, including 
Canadian-US gas exchanges, are endogenous. Models that do not 
have both of these features require that the answers that are being 
sought have to be specified exogenously. An iterative procedure 
can be used to reconcile unrealistic results but only with difficulty. 


7757 (DOE/EV20479-T4-Vol.3, pp. 333-402) EMF 9 scenar- 
los Canadian natural gas: Potential demand and supply. 
Stanford Univ., CA (United States). Energy Modeling Forum. Apr 
1989. In North American Natural Gas Markets: Selected technical 
studies. 424p. Order Number DE93006116. Source: OSTI; NTIS; 
INIS. 

The basic analytical perspectives of this work are: (1) Canada is 
a price taker on the US natural gas market; (2) Gas competes with 
HFO in both markets, and Canada is integrated into the interna- 
tional oil market; (3) Canadian and US income growth rates are 
consistent with each other, given the major influence of US eco- 
nomic performance on that of the Canadian economy; and (4) 
Given the price, income and other assumptions, we used the 
Board's Energy Demand Model to calculate annual demand for 
natural gas in each price case. We used the Board’s models for re- 
serves additions and productive capacity estimation to calculate 
potential annual supply. The difference between demand and 
potential supply is the potential exportable volume. The annual pro- 
ductive capacity curve assumes, agnostically, that all potential 
production is sold yearly. 


7758 (DOE/EV20479-T4-Vol.3, pp. 403-424) Implementing 
the EMF 9 gas trade scenarios and interpreting the results. 
Rowse, J. (Univ. of Calgary, Alberta (CA)). Stanford Univ., CA 
(United States). Energy Modeling Forum. Apr 1989. In North Amer- 
ican Natural Gas Markets: Selected technical studies. 424p. Order 
Number DE93006116. Source: OSTI; NTIS; INIS. 

Detailed description of the model employed appears in Rowse 
(1986) and the Appendix of Rowse (1987). Only the salient fea- 
tures are discussed here, along with the modifications carried out 
for the EMF scenarios and certain specific data and assumptions 
important for understanding the empirical results. The nonlinear 
programming model has seven Canadian regions, pipeline links to 
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three US regions, twenty-five three-year time periods representing 
1986-2060, and perfect foresight in allocating gas to domestic and 
export regions. It determines equilibrium Canadian consumption 
levels, Canadian supplies and exports to the US over this time 
frame by solving for equilibrium prices. Figure 1 indicates the re- 
gional breakdown employed, with the principal supply regions lying 
in Western Canada. Ontario is the principal consuming region in 
Canada. Prospective supplies and their locations are also indicated 
in Figure 1. All producing provinces of Western Canada have exist- 
ing and prospective conventional supplies of gas, while prospective 
nonconventional supplies are confied to Alberta. Nonconventional 
or Deep Basin supplies are assumed available only by the mid- 
1990's at the earliest because they have not previously been 
commercially produced. Prospective supplies are also assumed 
available from the Mackenzie Delta/Beaufort Sea area - henceforth 
simply Delta - but only by the mid-1990’s as well due to the lead 
time necessary for pipeline construction and for industry confidence 
in the financial viability of megaprojects to recover. Delta gas is 
shown as a prospective Alberta source because, if developed, it will 
likely be pipelined south to connect with the existing transportation 
network in Alberta. Both nonconventional gas and Delta gas are 
more costly than future conventional gas supplies but the latter can 
only be introduced gradually over time because of constraints on 
gas finding rates and expansion of the domestic drilling rig fleet. 


7759 (DOE/EI/204739-T4-Vol.3, pp. 425-426) Discussion of 
gas trade model (GTM) results. Manne, A. Stanford Univ., CA 
(United States). Energy Modeling Forum. Apr 1989. In North Amer- 
ican Natural Gas Markets: Selected technical studies. 424p. Order 
Number DE93006116. Source: OSTI; NTIS; INIS. 

This is in response to your invitation to comment on the structure 
of GTM and also upon the differences between its results and 
those of other models participating in EMF9. First a word upon the 
structure. GTM was originally designed to provide both regional 
and sectoral detail within the North American market for natural 
gas at a single point in time, e.g. the year 2000. It is a spatial equi- 
librium model in which a solution is obtained by maximizing a 
nonlinear function, the sum of consumers and producers surplus. 
Since transport costs are included in producers cost, this formula- 
tion automatically ensures that geographical price differentials will 
not differ by more than transport costs. For purposes of EMF9, 
GTM was modified to allow for resource development and deple- 
tion over time. 


7760 (DOE/EV/20479-T4-Vol.3, pp. 427-438) Canadian ex- 
port potential for EMF 9 study. Stanford Univ., CA (United 
States). Energy Modeling Forum. Apr 1989. In North American Nat- 
ural Gas Markets: Selected technical studies. 424p. Order 
Number DE93006116. Source: OSTI; NTIS; INIS. 

The National Energy Board staff study of Canadian export poten- 
tial for EMF-9 considers conventionally producible gas from 
western Canada, northern Canada and eastern offshore regions. 
The supply is limited only by the size and physical characteristics 
of the resource base, economic factors, and the ability of the in- 
dustry to drill and equip the required number of wells. A potential 
for additional supply from the very low permeability reservoirs of 
west-central Alberta and the adjacent sector of northeastern British 
Columbia is recognized, but because there has been very little ex- 
perience in producing this gas we do not feel we have enough 
information to estimate with confidence either the size of the re- 
source base or future levels of production. To the extent that 
supply from this source does prove to be available, our projections 
will be understated. Canadian Hunter Exploration, Ltd., in its 
submission to the EMF-9 study estimates that under the price as- 
sumptions of the study production in excess of 1 Tef/year could be 
achieved by about the year 2000 from the better quality low per- 
meability sands, those having in situ permeabilities between 0.006 
and 0.05 millidarcies. The Canadian Energy Research Institute in a 
report made public recently includes about 300 Bef/year of tight 
sand production by 2005 in its projection of Canadian supply. 


7761 (DOE/EV/20479-T4-Vol.3, pp. 439-451) Canadian gas 
resource. Stanford Univ., CA (United States). Energy Modeling Fo- 
rum. Apr 1989. In North American Natural Gas Markets: Selected 
technical studies. 424p. Order Number DE93006116. Source: 
OSTI; NTIS; INIS. 
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Canadian exports of gas to the United States are a critical com- 
ponent of EMF-9 (North American Gas Supplies). However, it has 
been noted that there are differences between US expectations for 
imports and Canadian forecasts of export supply capacity. Recent 
studies by the National Petroleum Council (NPC) and the US De- 
partment of Energy (DOE) indicate that 1.8 to 2.4 Tef of imports 
may be required in the mid to late 1990's; A recent study by 
Canada’s National Energy Board (NEB) indicates that the conven- 
tional resource base may not be able to provide continued gas 
exports to the US after the mid 1990's and that frontier sources 
would need to be developed to meet US expectations. The dis- 
crepancies between US expectations and Canadian estimates of 
capacity are of great concern to US policymakers because they 
call into question the availability of secure supplies of natural gas 
and suggest that the cost of imports (if available) will be high. By 
implication, if shortages are to be averted, massive investment 
may be required to bring these higher cost sources to market. 
Since the long-term supply picture will be determined by the under- 
lying resource base, EMF-9 participants have been asked to 
provide estimates of critical components of the Canadian resource 
base. This paper provides a summary of ICF-Lewin's recent inves- 
tigation of both the Conventional and Tight Gas resource in 
Canada’s Western Sedimentary Basin, which includes both quanti- 
tative estimates and a brief sketch of the analysis methodology. 


7762 (DOE/EV/20479-T4-Vol.3, pp. 453-466) LNG imports 
from Norway. Roland, K. (Center for Economic Analysis, Oslo 
(NO)). Stanford Univ., CA (United States). Energy Modeling Forum. 
Apr 1989. In North American Natural Gas Markets: Selected tech- 
nical studies. 424p. Order Number DE93006116. Source: OSTI; 
NTIS; INIS. 

This paper is organized as follows: The first section outlines 
Norway's petroleum reserves and relates reserves of natural gas to 
potential markets. Then the paper focuses on specific fields or ar- 
eas that could be devoted partly or mainly to service the US 
natural gas market. Finally, some indications are given of costs in- 


volved in field development, liquefaction and transportation and 
some very preliminary conclusions are arrived upon. 


7763 (DOE/EI/20479-T4-Vol.3, pp. 467-471) Sectoral shift 
in Industrial natural gas demand: A comparison with other en- 
ergy types. Boyd, G. (Argonne National Lab., IL (US)); Fisher, R.; 
Hanson, D.; Ross, M. Stanford Univ., CA (United States). Energy 
Modeling Forum. Apr 1989. In North American Natural Gas Mar- 
kets: Selected technical studies. 424p. Order Number 
DE93006116. Source: OSTI; NTIS; INIS. 

It has been recognized in a variety of studies that energy de- 
mand by industry has been effected not only by the changing 
energy intensity of the various sectors of industry, but also by the 
composition of industrial sector. A previous study group of the En- 
ergy Modeling Forum (EMF-8) found that sectoral shift, i.e., the 
relative decline in the energy intensive sectors of industry, has 
contributed at least one third of the decline in aggregate manufac- 
turing energy intensity since the early 1970s. The specific types of 
energy use may also be important, however. For example, the ef- 
fect of shifts in production by electricity intensive sectors has been 
shown to be somewhat different than that for fossil fuel. 


7764 (DOE/EIA-0130(92/12)) Natural gas monthly, Decem- 
ber 1992. USDOE Energy Information Administration, Washington, 
DC (United States). Office of Oil and Gas. 31 Dec 1992. 168p. 
Sponsored by USDOE, Washington, DC (United States). Order 
Number DE93006560. Source: OSTI; NTIS; GPO; GPO Dep. 

The Natural Gas Monthly (NGM) is prepared in the Data Opera- 
tions Branch of the Reserves and Natural Gas Division, Office of 
Oil and Gas, Energy Information Administration (EIA), US Depart- 
ment of Energy (DOE). The NGM highlights activities, events, and 
analyses of interest to public and private sector organizations asso- 
ciated with the natural gas industry. Volume and price data are 
presented each month for natural gas production, distribution, 
consumption, and interstate pipeline activities. Producer-related ac- 
tivities and underground storage data are also reported. From time 
to time, the NGM features articles designed to assist readers in us- 
ing and interpreting natural gas information. 
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7765 (DOE/EIA-0131(91)) Natural gas annual 1991. US- 
DOE Energy Information Administration, Washington, DC (United 
States). Office of Oil and Gas. 30 Oct 1992. 258p. Sponsored by 
USDOE, Washington, DC (United States). Order Number 
DE93006298. Source: OSTI; NTIS; INIS; GPO; GPO Dep. 

The Natural Gas Annual provides information on the supply and 
disposition of natural gas to a wide audience including industry, 
consumers, Federal and State agencies, and educational institu- 
tions. The 1991 data are presented in a sequence that follows 
natural gas (including supplemental supplies) from its production to 
its end use. Tables summarizing natural gas supply and disposition 
form 1987 to 1991 are given for each Census Division and each 
State. Annual historical data are shown at the national level. 


7766 (DOE/EIA-0145(91)) Statistics of interstate natural 
gas pipeline companies, 1991. USDOE Energy Information Ad- 
ministration, Washington, DC (United States). Office of Oil and 
Gas. 6 Jan 1993. 245p. Sponsored by USDOE, Washington, DC 
(United States). Order Number DE93005967. Source: OSTI; NTIS; 
GPO; INIS; GPO Dep. 

This report, presents financial and operating information of all 
major interstate natural gas pipeline companies that operated in 
the United States during 1991. This report is used by the Federal 
Energy Regulatory Commission (FERC), State utility commissions, 
other government agencies, and the general public. The informa- 
tion is taken from FERC Form 2, “Annual Report of Major Natural 
Gas Companies,” as filed with FERC. 


7767 (DOE/EIA-0167(91)) Gas supplies of interstate natu- 
ral gas pipeline companies, 1991. USDOE Energy Information 
Administration, Washington, DC (United States). Office of Oil and 
Gas. 11 Dec 1992. 119p. Sponsored by USDOE, Washington, DC 
(United States). Order Number DE93006297. Source: OSTI; NTIS; 
GPO; INIS; GPO Dep. 

This publication provides information on the total reserves, pro- 
duction, and deliverability capabilities of the 64 interstate pipeline 
companies required to file the Federal Energy Regulatory Commis- 
sion (FERC) Form 15, “Interstate Pipeline’s Annual Report of Gas 
Supply.” Data reported on this form are not considered to be confi- 
dential. This publication is the 29th in a series of annual reports on 
the total gas supplies of interstate pipeline companies since the 
inception of individual company reports to the Federal Power Com- 
mission (FPC) in 1964 for report year 1963. 


7768 (DOE/EIA-0538(92/93-11)) Winter fuels report week 
ending, December 18, 1992. USDOE Energy Information Adminis- 
tration, Washington, DC (United States). Office of Oil and Gas. 23 
Dec 1992. 80p. Sponsored by USDOE, Washington, DC (United 
States). Order Number DE93005169. Source: OSTI; NTIS; GPO 
Dep. 

The Winter Fuels Report is intended to provide concise, timely 
information to the industry, the press, policymakers, consumers, 
analysts, and State and local governments on the following topics: 
distillate fuel oil net production, imports and stocks on a US level 
and for all Petroleum Administration for Defense Districts (PADD) 
and product supplied on a US level; propane net production, im- 
ports and stocks on a US level and for PADD’s I, Il, and Ill; natural 
gas supply and disposition and underground storage for the US and 
consumption for all PADD’S; as well as selected National average 
prices; residential and wholesale pricing data for heating oil and 
propane for those States participating in the joint Energy Informa- 
tion Administration (ElA)/State Heating Oil and Propane Program; 
crude oil and petroleum price comparisons for the US and selected 
cities; and a 6-10 Day, 30-Day, and 90-Day outlook for tempera- 
ture and precipitation and US total heating degree-days by city. 


7769 (ETDE-mf-93766132) Natural gas today and tomor- 
row. Ruhrgas AG, Essen (Germany). May 1992 64p. (In German). 
Order Number DE93766132. Source: OSTI; NTIS (US Sales Only). 

This report discusses the role of natural gas in the energy mar- 
kets of the former Federal Republic of Germany and in the new 
provinces of unified Germany, the reliability of energy supplies, the 
low-pollution, low-CO, consumption of natural gas, energy conser- 
vation, the ruling prices, the efficiency of the German gas industry, 
and the reliability of natural gas supplies over the long term. The 
prospects of the German gas industry are considered to be in the 





moderate increase of the share of natural gas in primary energy 
consumption, the installation of distribution systems all over east- 
ern Germany, in qualitative growth, in the long-term stabilization of 
natural gas supplies, and in the advancement of low-pollution, 
energy-saving gas applicances and systems. The market experi- 
ences gained within the competitive, liberal frame set by the 
Federal Government are passed on to help improve the European 
dialog. The German gas industry would not welcome regulations as 
a result of changes in the previously valid basic conditions. The 
gas utilities support the European Energy Charter’s target of inten- 
sifying the cooperation of the eastern and western parts of Europe 
in all fields of energy economy. (orig/HSCH). 
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7770 (ANL/CP-76584) Gas Research Institute wetland re- 
search program. Wilkey, P.L. (Argonne National Lab., IL (United 
States)); Zimmerman, R.E.; Isaacson, H.R. Argonne National Lab., 
IL (United States}; Gas Research Inst., Chicago, IL (United States). 
[1992]. 13p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-31109-ENG-38. (CONF-921152-3: Inter- 
national gas research conference, Orlando, FL (United States), 
16-19 Nov 1992). Order Number DE93004252. Source: OSTI; 
NTIS; INIS; GPO Dep. 

As part of three ongoing research projects, the Gas Research In- 
stitute (GRI) is studying the natural gas industry’s impacts on 
wetlands and how to manage operations so that impacts can be 
minimized or eliminated. The objective of the first project is to gain 
a better understanding of the causes and processes of wetland 
loss in the Louisiana deltaic plain and what role gas pipeline 
canals play in wetland loss. On the basis of information gathered 
from the first projects, management and mitigation implications for 
pipeline construction and maintenance will be evaluated. The ob- 
jective of the second project is to assess the floral and faunal 
communities on existing rights-of-way (ROWs) that pass through 
numerous types of wetlands across the United States. The empha- 
sis of the project is on pipelines that were installed within the past 
five years. The objective of the third project is to evaluate the 
administrative, jurisdictional, technical, and economic issues of wet- 
land mitigation banking. This paper discusses these projects, their 
backgrounds, some of the results to date, and the deliverables. 


0320 Transport, Handling, and Storage 
Refer also to citation(s) 7750, 7766, 7770 


7771 (CONF-9205292-—1) The use of inert gas as cushion 
gas in underground storage. Randolph, P.L.; Foh, S.E. Institute 
of Gas Technology, Chicago, IL (United States). [1992]. 12p. Spon- 
sored by Institute of Gas Technology, Chicago, IL (United States). 
From Gas storage: a technical seminar; Houston, TX (United 
States); 14 May 1992. Source: OSTI; Institute of Gas Technology, 
3424 South State Street, Chicago, IL 60616. 

In early 1989 there were 395 underground natural gas storage 
fields in the United States operated by both transmission and distri- 
bution companies as an integral part of the gas industry's delivery 
system. Base (cushion) gas is required to maintain storage reser- 
voir volume and pressure to ensure adequate deliverability. Base 
gas is a major investment cost for new storage field development. 
An inert gas, such as nitrogen, that is less expensive than natural 
gas can be used to fill all or part of the base gas requirement and 
yield significant savings in the cost of storage field development. 
Inert base gas use, tested originally in France, should not dilute 
the pipeline quality of natural gas withdrawn from storage. The key 
technical issue is the degree to which natural and inert gases mix 
in the storage reservoir. The nature of the rock pore spaces that 
comprise storage fields inhibits the mixing process. A systematic 
planning approach has been developed to ensure that there are no 
long-term operating problems with storage fields containing inert 
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base gas. The first field test of inert base gas technology in the US 
is being planned. The use of inert base gas is a promising tech- 


nique with the potential to significantly reduce storage investment 
costs. 


7772 (CONF-9205294—1) An assessment of natural gas 
Storage systems. Foh, S.E. Institute of Gas Technology, Chicago, 
IL (United States). [1992]. 12p. Sponsored by Institute of Gas 
Technology, Chicago, IL (United States). From 4. Asian natural 
gas: development of the domestic industry; Kuala Lumpur 
(Malaysia); 20-22 May 1992. Source: OSTI; Institute of Gas Tech- 
nology, 3424 South State Street, Chicago, IL 60616. 

Natural gas systems require the ability to match supply and de- 
mand on seasonal, daily, and hourly bases. The degree to which 
storage technologies are needed depends on the type of loads the 
system serves and the design of supply, transmission, and distribu- 
tion segments of the system. Generally, storage is a less expensive 
alternative for load balancing than either excess pipeline capacity 
or load management. Storage technologies available include both 
surface and underground options that can be combined to best bal- 
ance supply and demand. Surface storage techniques are generally 
most useful for peakshaving, whereas underground storage can 
achieve both short-term peakshaving and seasonal load balancing. 
The availability of underground storage capacity is generally re- 
quired for a system that serves large residential and commercial 
markets in temperate climates because of the extreme swings in 
demand on all time scales (seasonal, daily, and hourly) and the 
limited ability of these consumers to accept interruptible service. 


7773 (CONF-920994—1) A thermal energy storage system 
for adsorbent low-pressure natural gas storage. Blazek, C.F. 
(Institute of Gas Technology, Chicago, IL (United States)); 
Jasionowski, W.J.; Kountz, K.J.; Tiller, A.J.; Gauthier, S.W.; Takag- 
ishi, S.K. Institute of Gas Technology, Chicago, IL (United States). 
[1992]. 18p. Sponsored by Institute of Gas Technology, Chicago, IL 
(United States). From 3. international congress on natural gas 
vehicles; Goeteborg (Sweden); 23-25 Sep 1992. Source: OSTI; In- 
stitute of Gas Technology, 3424 South State Street, Chicago, IL 
60616. 

Carbon-based adsorbents were determined to be the best en- 
hanced storage media that would store more natural gas at low 
pressures than achieved with compression only. Thermal energy 
storage (TES) was previously demonstrated to be a potentially 
promising technique to mitigate heat effects associated with low- 
pressure carbon adsorption systems for natural gas storage. 
Further investigations were conducted to develop information for 
the design of an optimized adsorption system that incorporates 
TES heat management. The selection of appropriate phase-change 
materials and nucleating agents, encapsulant materials, and corro- 
sion inhibitors for a TES heat management system are discussed 
and the results of extended thermal cyclic behavior are presented. 
Engineering analyses and finite element analyses are employed to 
calculate adsorption rates, heat generation, temperatures, and heat 
transfer within the adsorbent bed. The size, volume, and arrange- 
ment of components for an operational TES system designed to 
accommodate fast-fill within a defined time limit is presented. 


7774 (CONF-921152-6) Acoustic technique for tracing 
plastic pipe. Huebler, J.E. (institute of Gas Technology, Chicago, 
IL (United States)); Campbell, B.K.; Ching, G.K. Institute of Gas 
Technology, Chicago, IL (United States). [1992]. 13p. Sponsored 
by Institute of Gas Technology, Chicago, IL (United States). From 
International gas research conference; Orlando, FL (United States); 
16-19 Nov 1992. Source: OSTI; Institute of Gas Technology, 3424 
South State Street, Chicago, IL 60616. 

Many gas distribution company operation and maintenance activ- 
ities require precise knowledge of the location of buried plastic 
piping. Under sponsorship of the Southern California Gas Com- 
pany, IGT successfully demonstrated an acoustic plastic pipe 
location technique and is developing that technique into a practical 
field instrument. An acoustic signal is injected into the plastic pipe 
such that it propagates through the pipe. As the acoustic wave 
travels along the pipe, some of the sound radiates from the pipe to 
the surface of the ground. An array of sensors on the surface of 
the ground perpendicular to the pipe detects the acoustic signal, 
thereby locating the pipe. Two different acoustic measurements are 
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used. The first measurement locates the pipe to within + 1.2 m (+ 
4.0 ft). The second technique then determines the location of the 


pipe to within + 15 cm (+ 6 in.) and gives an estimate of pipe 
depth. 


7775 (CONF-921152-9) Development of a chipless pipe 
cutter. Huebler, J.E. (institute of Gas Technology, Chicago, IL 
(United States)); Saha, N.C.; Drzewiecki, G.J.; Ching, G.K. Institute 
of Gas Technology, Chicago, IL (United States). [1992]. 13p. Spon- 
sored by Institute of Gas Technology, Chicago, IL (United States). 
From International gas research conference; Orlando, FL (United 
States); 16-19 Nov 1992. Source: OSTI; Institute of Gas Technol- 
ogy, 3424 South State Street, Chicago, IL 60616. 

The development of a “chipless” pipe cutter for making hot taps 
on steel and cast iron pipes is described in this paper. The tech- 
nique being developed for Southern California Gas (SoCalGas) by 
the Institute of Gas Technology (IGT) is based on electric dis- 
charge cutting (EDC). It offers many advantages over mechanical 
cutters including the elimination of chips and a new form of a 
hot-tap machine that is much lighter and easier to handle. An ex- 
tensive experimental phase with a successful proof of feasibility 
was completed in Phase 1. Phase 2 which was recently concluded 
resulted in a prototype EDC hot tap cutting machine that is cur- 
rently undergoing testing at SoCalGas. Technology transfer and 
commercialization remain to be addressed in a future phase. 


7776 (CONF-921152-11) A thermal energy storage system 
for adsorbent low-pressure natural gas storage. Jasionowski, 
W.J. (institute of Gas Technology, Chicago, IL (United States)); 
Kountz, K.J.; Blazek, C.F.; Tiller, A.J.; Gauthier, S.W.; Takagishi, 
S.K. Institute of Gas Technology, Chicago, IL (United States). 
[1992]. 15p. Sponsored by Institute of Gas Technology, Chicago, IL 
(United States). From International gas research conference; Or- 
lando, FL (United States); 16-19 Nov 1992. Source: OSTI; Institute 
of Gas Technology, 3424 South State Street, Chicago, IL 60616. 

Thermal energy storage (TES) was previously demonstrated to 
be a potentially promising technique to mitigate heat effects associ- 
ated with low-pressure carbon adsorption systems for natural gas 
storage. Further investigations were conducted to develop informa- 
tion for the design of an optimized adsorption system that 
incorporates TES heat management. The selection of appropriate 
phase-change materials and nucleating agents, encapsulant mate- 
rials, and corrosion inhibitors for a TES heat management system 
are discussed and the results of extended thermal cyclic behavior 
are presented. Engineering analyses and finite element analyses 
are employed to calculate adsorption rates, heat generation, tem- 
peratures, and heat transfer within the adsorbent bed. The size, 
volume, and arrangement of components for an operational TES 
system designed to accommodate fast-fill within a defined time limit 
is presented. 


0340 Combustion 


Refer also to citation(s) 8566, 9330, 9333, 9349, 9872, 9873, 
10411 


7777 (CONF-9205293—1) Low-NO, technologies for natu- 
ral gas-fired regenerative glass melters. Panahi, S.K. (Southern 
California Gas Co., Los Angeles, CA (United States)); Abbasi, 
H.A.; Khinkis, M.J.; Joshi, M.; Neff, G.C. Sr. Institute of Gas Tech- 
nology, Chicago, IL (United States). [1992]. 16p. Sponsored by 
Institute of Gas Technology, Chicago, IL (United States). From 
Scandinavian Society of Glass Technology annual meeting; Oslo 
(Norway); 31 May - 2 jun 1992. Source: OSTI; Institute of Gas 
Technology, 3424 South State Street, Chicago, IL 60616. 

Southern California Gas Company (SoCalGas), the Institute of 
Gas Technology (IGT), and their industrial partners — Combustion 
Tec, Inc. (CTI) and Air Products and Chemicals Company, Inc. 
(APCl) — have initiated a program to develop a_ retrofit 
second-generation NO, control technology for natural gas-fired re- 
generative glass melters. The technology would also be applicable 
to many other types of high-temperature furnaces as well as to 
other advanced high-performance burners. This second-generation 
technology combines two NO, reduction techniques, both using 
oxygen enrichment: (1) a unique method of air staging to reduce 
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the oxygen availability and somewhat increase the luminosity in the 
flame's high-temperature zone while improving flame temperature 
uniformity and (2) natural gas cracking in a separate oxyger/ 
natural gas cracker to substantially increase the flame luminosity. 
Versions of these techniques were tested on IGT’s pilot-scale glass 
tank simulator during earlier efforts and showed excellent potential 
for NO, reduction. Furthermore, the concept of oxygen/natural gas 
cracking has already been demonstrated on a pilot-scale cracker. 
This paper reviews the results from the earlier development work 
by IGT, CTI, and others; describes the proof-of-concept testing of 
the pilot-scale oxygen/natural gas cracker; and discusses the sta- 


tus of the current program as well as other potential combustion 
modifications for NO, reduction. 


7778 (CONF-921152-7) Ultra-low-emission burner for 
boilers and indirect heaters. Abbasi, H.A.; Khinkis, M.J.; Cygan, 
D.F. Institute of Gas Technology, Chicago, IL (United States). 
[1992]. 14p. Sponsored by Institute of Gas Technology, Chicago, IL 
(United States); Gas Research Inst., Chicago, IL (United States). 
From International gas research conference; Orlando, FL (United 
States); 16-19 Nov 1992. Source: OSTI; Institute of Gas Technol- 
ogy, 3424 South State Street, Chicago, IL 60616. 

The Institute of Gas Technology (IGT) and its industrial partners, 
Burnham Corp. and Takuma Company, Ltd., with funding support 
from the gas industry, are developing a premixed cyclonic combus- 
tion approach for boilers and indirect heaters in the range of 1. 5 to 
15 MWth (5 to 50 x 10® Btuw/h). When fired with natural gas, this 
advanced, premixed design approach is expected to provide very 
low levels of NO, as well as CO and total hydrocarbons (THC). 
The ultra-low NO, emissions are achieved by exploiting two unique 
characteristics of this combustion system — internal recirculation of 
partially cooled combustion products and high convective heat 
transfer — in combination with flame quenching through the injec- 
tion of a diluent. This paper discusses the concept and the results 
of tests carried out at IGT. The results show stable operation is 
possible at less than 10 vppm NO,. The initial development effort 
is being targeted at the firetube boiler retrofit market. 


7779 (CONF-921152-12) Use of natural gas to reduce 
emissions in waste combustors. Abbasi, H.A. (Institute of Gas 
Technology, Chicago, IL (United States)); Khinkis, M.J.; Dunnette, 
R.; Nakazato, Kunihiro. Institute of Gas Technology, Chicago, IL 
(United States). [1992]. 17p. Sponsored by USDOE, Washington, 
DC (United States); Environmental Protection Agency, Washington, 
DC (United States); Institute of Gas Technology, Chicago, IL 
(United States); Gas Research inst., Chicago, IL (United States). 
DOE Contract AC02-83CH10093. From International gas research 
conference; Orlando, FL (United States); 16-19 Nov 1992. Order 
Number DE93005408. Source: OSTI; NTIS; GPO Dep. 

The Institute of Gas Technology (IGT), together with industrial 
partners, is developing a technology that utilizes natural gas to re- 
duce air pollutant emissions from municipal waste combustors 
(MWCs). This natural gas injection technology is termed 
METHANE de-NOX®™. The results of field evaluation tests carried 
out at a 90 tonne/day MWC in 1991 show simultaneous reductions 
of 60% in nitrogen oxides and 50% in carbon monoxide with natu- 
ral gas injection equal to 15% of total waste heat input. Excess air 
requirements were also reduced by 40% thus increasing the overall 
waste-to-energy plant efficiency. This approach is now being com- 
bined with injection of sorbents to also reduce the emissions of 
hydrochloric acid, sulfur oxides, dioxins, and furans. This paper de- 
scribes the overall system design, the results of field evaluations to 
date and the schedule for sorbent injection trials. 


7780 (NEI-DK-1035) Recuperative natural gas burners: 
Evaluation of the conversion from oil to natural gas in a car- 
type furnace at Svedala Arbraa. Leden, B. (MEFOS-BTF 
(Sweden)); Rensgard, A. Nordisk Gasteknisk Center, Hoersholm 
(Denmark). Nov 1992. 47p. (In Swedish). Order Number 
DE93761217. Source: OSTI; NTIS. 

The evaluation shows that the temperatures in the car-type fur- 
nace and the crusher jackets became considerably more even 
following conversion of the car-type furnace to natural gas. Test 
Jacket 2 - placed in one corner of the bogie hearth - still heats un- 
evenly, however. This is caused by inleaked air infiltrating through 
the lifting door and the fact that the burners are at the same level 





as the crusher jackets. Owing to the effect of one burner on the 
flame, the temperature in test jacket 2 rises rapidly at the measur- 
ing points nearest the burner when this is ignited. Test jacket 1 at 
the centre of the bogie hearth is heated uniformly but somewhat 
more slowly than test jacket 2 in the natural gas firing experiment. 
The converse applied to the rate of heating in the oil firing experi- 
ment. In the case of both test jackets, temperature differences 
remain when the jackets are removed from the furnace. For test 
jacket 1 at the centre of the bogie hearth, the differences are 
small, while for test jacket 2 the gradients are approx. 60 deg. C 
on completion of the heat treatment cycle in the natural gas firing 
experiment. Productivity did not change as a result of converting 
the bogie hearth to natural gas. The efficiency of the bogie hearth 
increased by more than 25% following the installation of recupera- 
tive natural gas burners. The NO, contents of the flue gases are 
low and vary within the range of 40-100 mg/M4J fuel. In the oil firing 
experiment, the NO, contents of the flue gases varied within the 
range of 40-60 mg/MJ fuel. This compares with the typical values 
of 150-200 mg/MJ fuel usually stated for recuperative burners un- 
der comparabie temperature conditions. (au). 
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7781 (DOE/CE/15533-T4) High efficiency shale oil recov- 
ery: Fourth quarterly report, October 1, 1992-December 31, 
1992. Adams, D.C. Energy Recovery Technology, Salt Lake City, 
UT (United States). [1992]. 7p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract FG01-92CE15533. Order 
Number DE93006460. Source: OSTI; NTIS; GPO Dep. 

The overall project objective is to demonstrate the high efficiency 
of the Adams Counter-Current shale oil recovery process. The effi- 
ciency will first be demonstrated on a small scale, in the current 
phase, after which the demonstration will be extended to the oper- 
ation of a small pilot plant. Thus the immediate project objective is 
to obtain data on oil shale retorting operations in a small batch ro- 
tary kiln that will be representative of operations in the proposed 
continuous process pilot plant. Although an oil shale batch sample 
is sealed in the batch kiln from the start until the end of the run, 
the process conditions for the batch are the same as the condi- 
tions that an element of oil shale would encounter in a continuous 
process kiln. Similar chemical and physical (heating, mixing) condi- 
tions exist in both systems. The two most important data objectives 
in this phase of the project are to demonstrate (1) that the heat re- 
covery projected for this project is reasonable and (2) that an oil 
shale kiln will run well and not plug up due to sticking and agglom- 
eration. The following was completed and is reported on this 
quarter: (1) A software routine was written to eliminate intermit- 
tently inaccurate temperature readings. (2) We completed the 
quartz sand calibration runs, resolving calibration questions from 
the 3rd quarter. (8) We also made low temperature retorting runs 
to identify the need for certain kiln modifications and kiln modifica- 
tions were completed. (4) Heat Conductance data on two Pyrolysis 
runs were completed on two samples of Occidental oil shale. 


7782 (DOE/MC/11076-3146) Characterization of the WRI 
entrained-flow reactor. Turner, F. Western Research Inst., 
Laramie, WY (United States). Feb 1991. 25p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FC21- 
86MC11076. (WRI91-R064). Order Number DE93004830. 
Source: OSTI; NTIS; GPO Dep. 

The ultimate goal of the current research has been to obtain ki- 
netic and stoichiometric data on the high-heating-rate pyrolysis of a 
western oil shale. To accomplish this, a reactor system had to be 
chosen that could attain the high heating rates observed in fluid 
beds, but avoid some of their limitations. one of the most favorable 
high-heating-rate systems for accurate reaction research is an 
entrained-flow reactor. With proper design, heating rates can equal 
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and surpass those observed in fluid-bed reactors, and product re- 
covery is simpler and more efficient. To obtain the larger amounts 
of solid and liquid products needed for detailed chemical and phys- 
ical analyses, the system need only be run for a longer time. 
Western Research Institute has designed, constructed, and begun 
operating a high-heating-rate, pressurized, entrained-flow reactor 
system. This reactor system was developed to provide kinetic and 
stoichiometric data on the high-heating-rate pyrolysis of oil shale 
and to optimize operating conditions for the scale-up of a propri- 
etary commercial process. This report describes the reactor system 
and its performance characteristics. 


7783 (DOE/MC/11076-3147) Oil shale, tar sand, coal re- 
search, advanced exploratory process technology jointly 
sponsored research: Quarterly technical progress report, 
Aprit-June 1992. Western Research Inst., Laramie, WY (United 
States). [1992]. 22p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FC21-86MC11076. Order Number 
DE93004829. Source: OSTI; NTIS; GPO Dep. 

Accomplishments for the quarter are presented for the following 
areas of research: oil shale, tar sand, coal, advanced exploratory 
process technology, and jointly sponsored research. Oil shale re- 
search includes; oil shale process studies, environmental base 
studies for oil shale, and miscellaneous basic concept studies. Tar 
sand research covers process development. Coal research in- 
cludes; underground coal gasification, coal combustion, integrated 
coal processing concepts, and solid waste management. Advanced 
exploratory process technology includes; advanced process con- 
cepts, advanced mitigation concepts, and oil and gas technology. 
Jointly sponsored research includes: organic and inorganic haz- 
ardous waste stabilization; development and validation of a 
standard test method for sequential batch extraction fluid; operation 
and evaluation of the CO. HUFF-N-PUFF Process; fly ash binder 
for unsurfaced road aggregates; solid state NMR analysis of Mesa 
Verde Group, Greater Green River Basin, tight gas sands; flow-loop 
testing of double-wall pipe for thermal applications; characterization 
of petroleum residue; shallow oil production using horizontal wells 
with enhanced recovery techniques; and menu driven access to 
the WDEQ Hydrologic Data Management Systems. 


7784 (DOE/MC/11076-3209) Oil shale, tar sand, coal re- 
search, advanced exploratory process technology, jointly 
sponsored research: Quarterly technical progress report, 
July-September 1992. Western Research Inst., Laramie, WY 
(United States). [1992]. 22p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract FC21-86MC11076. Order Num- 
ber DE93007545. Source: OSTI; NTIS; GPO Dep. 

Progress made in five research programs is described. The sub- 
tasks in oil shale study include oil shale process studies and 
unconventional applications and markets for western oil shale.The 
tar sand study is on recycle oil pyrolysis and extraction (ROPE) 
process. Four tasks are described in coal research: underground 
coal gasification; coal combustion; integrated coal processing con- 
cepts; and sold waste management. Advanced exploratory process 
technology includes: advanced process concepts; advanced miti- 
gation concepts; and oil and gas technology. Jointly sponsored 
research covers: organic and inorganic hazardous waste stabiliza- 
tion; CROW field demonstration with Bell Lumber and Pole; 
development and validation of a standard test method for sequen- 
tial batch extraction fluid; PGI demonstration project; operation and 
evaluation of the CO2 HUFF-N-PUFF process; fly ash binder for 
unsurfaced road aggregates; solid state NMR analysis of 
Mesaverde group, Greater Green River Basin, tight gas sands; 
flow-loop testing of double-wall pipe for thermal applications; shal- 
low oil production using horizontal wells with enhanced oil recovery 
techniques; NMR analysis of sample from the ocean drilling pro- 
gram; and menu driven access to the WDEQ hydrologic data 
management system. 


7785 (DOE/MC/27286-3179) The development of an 
Integrated multistage fluid bed retorting process: Technical re- 
port, April 1, 1992-June 30, 1992. Carter, S.D.; Taulbee, D.N.; 
Robi, T.L.; Hower, J.C. Kentucky Univ., Lexington, KY (United 
States). Center for Applied Energy Research. Aug 1992. 14p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
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Contract FC21-90MC27286. Order Number DE93006658. Source: 
OSTI; NTIS; GPO Dep. 

This report summarizes the progress made on the development 
of an integrated multistage fluidized bed retorting process (KEN- 
TORT Il) during the period of April 1, 1992 through June 30, 1992. 
The KENTORT Il process includes integral fluidized bed zones for 
pyrolysis, gasification, and combustion of the oil shale. The pur- 
pose of this program is to design and test the KENTORT Il process 
at the 50-lb/hr scale. The raw oil shale sample for the program was 
mined, prepared, characterized and stored this quarter. The shale 
that was chosen was from the high-grade zone of the Devonian 
Cleveland Member of the Ohio Shale in Montgomery County, 
Kentucky. The shale was mined and then transported to the con- 
tractor’s crushing facility where it was crushed, double-screened, 
and loaded into 85 55-gal barrels. The barrels, containing a total of 
25-30 tons of shale, were transported to the (CAER) Center for Ap- 
plied Energy Research where the shale was double-screened, 
analyzed and stored. A major objective of the program is the study 
of solid-induced secondary coking and cracking reactions. A valved 
fluidized bed reactor has been the primary apparatus used for this 
study prior to this quarter, but two additional techniques have been 
initiated this quarter for the study of other aspects of this issue. 
First, the two-stage hydropyrolysis reactor at the University of 
Strathclyde, Glasgow, Scotland, was used to study the coking ten- 
dency of shale oil vapors under a wide range of pyrolysis and 
hydropyrolysis conditions. This work enabled us to examine sec- 
ondary reactions under high pressure conditions (up to 150 bar) 
which were previously unavailable. Second, the development of a 
fixed bed reactor system was initiated at the CAER to study the 
coking and cracking characteristics of model compounds. A fixed 
bed apparatus was necessary because the conversion of model 
compounds was too low in the fluidized bed apparatus. 


0405 Properties and Composition 
Refer also to citation(s) 7783 


0409 Waste Management 


7786 (DOE/LC/11084—3110) Modeling of hydrologic condi- 
tions and solute movement in processed oil shale waste 
embankments under simulated climatic conditions. Reeves, 
T.L.; Turner, J.P.; Hasfurther, V.R.; Skinner, Q.D. Wyoming Univ., 
Laramie, WY (United States). Dept. of Range Management. Jun 
1992. 101p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FC21-86LC11084. Order Number 
DE92012453. Source: OSTI; NTIS; INIS; GPO Dep. 

The scope of this program is to study interacting hydrologic, 
geotechnical, and chemical factors affecting the behavior and dis- 
posal of combusted processed oil shale. The research combines 
bench-scale testing with large scale research sufficient to describe 
commercial scale embankment behavior. The large scale approach 
was accomplished by establishing five lysimeters, each 7.3 x 3.0 
x 3.0 m deep, filled with processed oil shale that has been 
retorted and combusted by the Lurgi-Ruhrgas (Lurgi) process. Ap- 
proximately 400 tons of Lurgi processed oil shale waste was 
provided by RBOSC to carry out this study. Research objectives 
were designed to evaluate hydrologic, geotechnical, and chemical 
properties and conditions which would affect the design and perfor- 
mance of large-scale embankments. The objectives of this 
research are: assess the unsaturated movement and redistribution 
of water and the development of potential saturated zones and 
drainage in disposed processed oil shale under natural and simu- 
lated climatic conditions; assess the unsaturated movement of 
solubles and major chemical constituents in disposed processed oil 
shale under natural and simulated climatic conditions; assess the 
physical and constitutive properties of the processed oil shale and 
determine potential changes in these properties caused by disposal 
and weathering by natural and simulated climatic conditions; 
assess the use of previously developed computer model(s) to de- 
scribe the infiltration, unsaturated movement, redistribution, and 
drainage of water in disposed processed oil shale; evaluate the 
stability of field scale processed oil shale solid waste embankments 
using computer models. 
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7787 (INIS-GB-463) Annual report and accounts 1991/92. 
British Nuclear Fuels pic, Risley (United Kingdom). 1992. [83] 
Source: OSTI; NTIS (US Sales Only); INIS. 

The primary objective of British Nuclear Fuels ple (BNFL) is to 
supply a safe and efficient nuclear fuel cycle service. Springfields 
near Preston is the site of our fuel manufacturing operations, while 
Capenhurst near Chester is responsible for uranium enrichment. 
We reprocess irradiated nuclear fuel at Sellafield in West Cumbria, 
the site also of our multi-million pound investment programme 
which includes the Thermal Oxide Reprocessing Plant (THORP) 
and a range of facilities for the treatment and storage of waste 
produced during reprocessing operations. We also operate two nu- 
clear power stations -Calder Hall on the Sellafield site and 
Chapelcross in Southern Scotland. Risley in Cheshire is the focus 
for our engineering design activities and the Company's Central 
Services Unit. The Head Office is also based at Risley. Fuel cycle 
services associated with the production of nuclear-generated elec- 
tricity accounts for around 90% of our work. The report includes 
the chairman’s review of the year, the Chief Executive’s Report 
and summaries of the activities of the UK Group, International 
Group, Engineering Group and the Central Services Unit. The ac- 
counts are presented. (author). 
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Refer also to citation(s) 7664, 7803, 8031, 8789, 8795, 9682, 
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7788 (DOE/EIA-0477(91)) Domestic uranium mining and 
milling industry 1991: Viability assessment. USDOE Energy In- 
formation Administration, Washington, DC (United States). Office of 
Coal, Nuclear, Electric and Alternate Fuels. Dec 1992. 111p. Spon- 
sored by USDOE, Washington, DC (United States). Order Number 
DE93007315. Source: OSTI; NTIS; INIS; GPO; GPO Dep. 

This report was prepared by the Energy Information Administra- 
tion to provide the Secretary of Energy with basic data and 
analyses for ninth annual determination of the viability of the 
domestic uranium mining and milling industry. A viability determina- 
tion is required annually, for the years 1983 through 1992, by 
Section 170B of the Nuclear Regulatory Commission (NRC) Autho- 
rization Act of 1983, Public Law 97-415, which amend the Atomic 
Energy Act of 1954. Topics include: evolution of the U.S. uranium 
industry; nuclear power requirements and uranium industry projec- 
tions; and attributes of industry viability. 


7789 (DOE-HMIP-RR-92.049) A study of plutonium and 
americium concentrations In seaspray on the southern Scot- 
tish coast. McKay, W.A.; Strange, L.; Walker, M.I.; Halliwell, C.M. 
AEA Environment and Energy, Harwell (United Kingdom). 1992. 
[40] Sponsored by Department of the Environment, London (United 
Kingdom). Her Majesty’s Inspectorate of Pollution. Contract PECD- 
7/9/264;A1/CE/550. Source: OSTI; NTIS (US Sales Only); INIS. 
Seaspray and seawater have been collected from the southern 
Scottish coast and, for comparison, Cumbria in northwest England 
during 1989 and 1991. The occurrence of sea-to-land transfer of 
the actinides plutonium and americium in seaspray was observed 
on these coasts using muslin screens (a semi-quantitative tech- 
nique most efficient for collecting large spray droplets) and high 
volume conventional air samplers. The actinides and fine particu- 
late in the spray were present in relatively higher concentrations 
than measured in the adjacent seawater, i.e. the spray was en- 
riched in particulate actinides. The net efficiency of the muslim 
screens in collecting airborne plutonium isotopes and 247 Am gener- 
ally appeared to be about 20%. A review of earlier published 
concentrations of 25%+240Py and 241Am measured in aerosol and 
deposition for over a year several tens of metres inland was car- 
ried out. This suggested that airborne activities are up to a factor 





of 5 times higher in Cumbria than southern Scotland. However, 
neither the new data collected in 1989 and 1991 nor this older data 
suggests any enhancement of seaspray actinide enrichment in 
southern Scotland compared to Cumbria. This finding contrasts 
with earlier, more limited, comparisons that have been carried out 
which suggested such a difference. There is clear evidence of 
considerable localised spatial and temporal variability in aerosol ac- 
tinide enrichment over the beaches in both areas. Enrichments 
varies between 20 and 500 relative to the adjacent surf zone wa- 
ters. However, the average enrichment in spray based on the 
continuous measurements made further inland is likely to be at the 
lower end of this range. (author). 


7790 (GSCAN-P-91-15) An Integrated geological, geo- 
chemical, and geophysical investigation of uranium 
metallogenesis in selected granitic plutons of the Miramichi 
Anticlinorium, New Brunswick. Hassan, H.H.; McAllister, A.L. 
Geological Survey of Canada, Ottawa, ON (Canada). 1992. [146] 
Source: OSTI; NTIS (US Sales Only); INIS. 

Integrated geological, geochemical, and geophysical data for the 
post-tectonic granitic rocks of the North Pole, Burnthill, Dungarvon, 
Trout Brook, and Rocky Brook plutons and surrounding areas were 
examined to assess their potential for uranium mineralization. Geo- 
logical, geochemical, and geophysical criteria that are thought to 
be useful guides for uranium exploration were also established for 
the host granites. The granitic plutons were emplaced discordantly, 
late in the tectonomagmatic sequence and at shallow depths within 
the metasedimentary rocks of the Miramichi Anticlinorium. Geo- 
chemically, the host granites are highly evolved (Si02 > 75 wt. %), 
peraluminous and have strong similarities with ilmenite-series 'S- 
type’ and ‘A-type’ granitoids. Uranium occurrences are spatially 
and perhaps temporally associated with late-phase differentiates of 
the plutons where elevated levels of other lithophile elements such 
as Sn, W, Mo, and F were also detected. Geophysically, the 
granitic plutons are associated with distinctively high aeroradiomet- 
ric eU, eTh, and K anomalies that coincide with strong negative 
Bouguer anomalies and low magnetic values. Conceptual models 
involving magmatic and hydrothermal processes have been 
adopted to explain the concentration of uranium and associated 
metals in the granitic plutons. 


7791 (IAEA-TECDOC-671, pp. 75-87) Radioactive risk as- 
sociated with mining activities. Mafra Guidicini, O.Y. (Comissao 
Nacional de Energia Nuclear (CNEN), Rio de Janeiro, RJ (Brazil)); 
Paschoa, A.S.; Saad, S.; Goldemberg, J. International Atomic 
Energy Agency, Vienna (Austria). Oct 1992. In Methods for com- 
parative risk assessment of different energy sources. [154] Order 
Number DE93611322. Source: OSTI; NTIS (US Sales Only); INIS. 

The majority of human activities involve some degree of risk and 
the mining activities are not exception. Mining activities are inde- 
pendent of the open ends of the nuclear fuel cycle, that are by 
themselves a problem, can result in technologically enhanced envi- 
ronmental radioactivity. The high naturally radioactive areas in 
Brazil are usually associated with peculiar geological formations, as 
for example: monazite sands (Guarapari, ES), pyrochlore an ap- 
atite (Araxa, MG), uranipherous phosphate rocks (Araxa, MG and 
ltataia, CE) and black shales (Amazon Basin, AM). Mining and 
milling activities are not necessarily related to the nuclear fuel cy- 
cle industry. However, these activities can produce radioactive 
wastes that can enhance the naturally high radioactive background 
occurring in the country. Taking into account that uranium and 
thorium are always present in the areas of naturally occurring ra- 
dioactivity, the wastes will contain significant activities of ?@°Ra, 
228Ra and 72?Rn in addition to uranium, thorium and their parents. 
The radioactive risk associated with mining activities in the world 
are not, in general, borne by the same populations that receive the 
benefits. As a consequence, actions should be taken to cope with 
this situation. (author). 16 refs, 3 figs, 5 tabs. 


7792 (INIS-mf-13386, pp. 109-125) An alpha-gamma inte- 
grating device for uranium exploration. Jha, Giridhar (Bhabha 
Atomic Research Centre, Jaduguda (India). Environmental Survey 
Lab.); Raghavayya, M.; Srinivasan, M.N.; Shastry, S. Department 
of Atomic Energy, Bombay (India). Board of Research in Nuclear 
Sciences. 1991. [472] (CONF-8912172-: International symposium 
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on uranium technology, Bombay (India), 13-15 Dec 1989). In Pro- 
ceedings of the international symposium on uranium technology 
[held at Bombay during 13-15 Dec 1989]. V. 1. Order Number 
DE93608776. Source: OSTI; NTIS (US Sales Only); INIS. 

It is often found that location of uranium mineralisation becomes 
difficukt in areas where soil cover is considerable, because of poor 
gamma ray response. In such areas, measurement of integrated 
concentration of soil gas *°@Rn (Radon) along with cumulative 
gamma dose helps to detect the concealed uranium mineralisation. 
This combination method was tried in Singhbhum Thrust Belt in 
Eastern India where hidden uranium mineralisation was suspected. 
Exposure cups equipped with cellulose nitrate films used as detec- 
tors for measuring soil-gas radon concentration and CaSo, (Dy) 
thermoluminescent dosimeter for measurement of cumulative 
gamma dose were used. (author). 6 refs., 6 figs., 2 tabs. 


7793 (INIS-mf-13386, pp. 232-253) Role of support ser- 
vices in Jaduguda mine. Roy, Pinaki (Uranium Corp. of India, 
Jaduguda (India)); Bannerjee, S.N.; Srinivasan, M.N.; Radhakrish- 
nan, V.N.; Khanwalkar, S.D. Department of Atomic Energy, 
Bombay (india). Board of Research in Nuclear Sciences. 1991. 
[472] (CONF-8912172-: International symposium on uranium tech- 
nology, Bombay (India), 13-15 Dec 1989). In Proceedings of the 
international symposium on uranium technology [held at Bombay 
during 13-15 Dec 1989], V. 1. Order Number DE93608776. 
Source: OSTI; NTIS (US Sales Only); INIS. 

This paper highlights the role of the supporting services which 
are divided into two main groups. Group A consists of services 
rendered by survey, planning, geology and physics sub-groups. 
The survey sub-group enforces the directional controls of the vari- 
ous lay-outs, the underground geology sub-group establishes the 
parameters for the development of drives and stop blocks while the 
physics section supplies the data regarding grade and thickness 
and exercises the ore quality control. The techniques evolved in giv- 
ing these supports to the production system is described. Diamond 
drilling of holes through rock formation have been successfully 
used for transporting stowing sand and for draining accumulated 
water in the levels to respective sumps besides its normal use for 
underground exploration. Group B consists of engineering services. 
With limited mining machinery in the early sixties, the mechanical 
engineering services have taken significant strides for servicing to- 
day’s equipments consisting of drill jumbos, hydro-pneumatic 
trackless loaders. Alimak raises climbers, diesel locomotives and 
mechanised ore transfer systems besides servicing the vital area of 
modern koepe system of friction winding where Jaduguda has al- 
ready been a fore-runner in the country. Electrical engineering 
services basically maintain the electrical systems and equipments 
both permanent and extensions as mining areas progress in depth. 
Indigenisation of imported equipments and spares for them and 
modernisation in certain key areas has been attempted success- 
fully over the years. Civil engineering services are mostly confined 
to strengthening support system for mine tunnels and construction 
of ore transfer passes for stopping. (author). 3 figs. 


7794 (INIS-mf-13386, pp. 300-317) Improved gravity flow- 
sheet for the recovery of uranium values from the copper plant 
tailings. Natarajn, R. (Bhabha Atomic Research Centre, Hyderabad 
(India). Ore Dressing Section); Jha, R.S.; Sridhar, U.; Rao, N.K. 
Department of Atomic Energy, Bombay (India). Board of Research 
in Nuclear Sciences. 1991. [472] (CONF-8912172-: International 
symposium on uranium technology, Bombay (India), 13-15 Dec 
1989). In Proceedings of the international symposium on uranium 
technology [held at Bombay during 13-15 Dec 1989]. V. 1. Order 
Number DE93608776. Source: OSTI; NTIS (US Sales Only); INIS. 

The existing practice of preconcentration of uranium values by 
wet shaking tables offers limited scope for improving their recovery 
from copper plant tailings particularly at Mosabani Uranium Recov- 
ery Plant (MURP). The overall recovery at MURP is only 18-22%. 
Extensive studies on improving the recovery of these values using 
fine gravity machines have been carried out in the Ore Dressing 
Section laboratory and an integrated gravity flowshet arrived at. 
The feed was classified into fines and coarse sizes using C.T.S 
268 screens and the fines containing higher distribution of uranium 
values was processed on the Bartles Mozley Separator (BMS) and 
the Cross Belt Concentrator (CBC), while the coarse fraction was 
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treated on conventional wet shaking tables, supported by matching 
conditioners and pumps. The findings of the laboratory studies 
could not be directly scaled up at the pilot plant stage due to dis- 
similarities in the area of B.M.S and variation in fed characteristics, 
thus necessitating certain changes in the operating parameters of 
B.M.S. and further optimisation studies of the same for maximising 
the recovery of uranium values. The pilot plant studies have shown 
that an overall recovery of 35-40% is feasible. This does not in- 
clude the additional recovery obtainable by recovering ultrafine 
uranium values by hydrocyciones. (author). 7 refs., 2 figs., 10 tabs. 


7795 (INIS-mf-13387, pp. 498-527) Application of ad- 
vanced technologies for uranium mining and processing at 
Narwapeahar and Turamdih projects. Puri, R.C. (Uranium Corp. of 
India, Jaduguda (india)); Verma, R.P. Department of Atomic En- 
ergy, Bombay (india). Board of Research in Nuclear Sciences. 
1991. [653] (CONF-8912172-: International symposium on 
uranium technology, Bombay (india), 13-15 Dec 1989). In Proceed- 
ings of the international symposium on uranium technology [held at 
Bombay during 13-15 Dec 1989]. V. 2. Order Number 
DE93608801. Source: OSTI; NTIS (US Sales Only); INIS. 

Uranium Corporation of India Ltd. (UCIL) has started construction 
work on two mines, one each at Narwapahar and Turamdih Pro- 
jects and a combined processing plant at Turamdih as a part of the 
country’s ambitious Atomic Energy Programme. The adoption of 
latest concept of declines as mine entries will enable completion of 
project in 4 years only and will also allow large scale mechanisation 
underground. Use of latest world technology of LPD trucks, LHD 
vehicles, drill jumbos, scissor lift, passenger carrying and service 
vehicles will result in rapid development progress rates and large 
production from concentrated work places. Mine lay-out providing 
access ways in waste to ore bodies and use of high capacity high 
pressure fans for ventillation will enable adequate control on radon 
in mine workings. Process Plant has been designed based on ex- 
periences of Jaduguda operations and information/data of several 
most modern operations of overseas countries such as Canada, 
USA, South Africa, France and Australia. Use of horizontal belt fil- 
ters for filtration, draught tube-circulators for leaching and Himsley 
continuous counter current fluidized bed ion exchange system pro- 
vide high efficiency and flexibility for extraction of uranium together 
with low capital as well as operation and maintenance costs. The 
paper details the various methods, processes and equipment giving 
the benefits derived from each. (author). 1 ref., 10 figs., 2 tabs. 


7796 (INIS-mf-13387, pp. 463-476) Grinding and leaching 
characteristics of some of the Indian uranium ores. Pandey, 
V.M. (Uranium Corp. of India, Jaduguda (India)); Choudhary, R.U.; 
Sarkar, A.K.; Banerjee, A.P.; Chakraborty, A.B.; Maity, N. Depart- 
ment of Atomic Energy, Bombay (India). Board of Research in 
Nuclear Sciences. 1991. [653] (CONF-8912172-: International 
symposium on uranium technology, Bombay (India), 13-15 Dec 
1989). In Proceedings of the international symposium on uranium 
technology [held at Bombay during 13-15 Dec 1989]. V. 2. Order 
Number DE93608801. Source: OSTI; NTIS (US Sales Only); INIS. 

The uranium requirement in India has to be met by exploiting 
low grade deposits, assaying 0.01-0.08% U30,. The grinding and 
leaching characteristics of some of such low grade ores were 
studied. The ores were ground under similar conditions. It was ob- 
served that the ores of Bodal, Jajwal and Narwapahar are harder 
to grind than the ores of Jaduguda, Bagjata and Turamdih. The 
Jaduguda deposit, which is under operation at present, and Bag- 
jata deposit are the softest amongst ail. The leaching studies for 
Badal, Narwapahr, Turamdih and Jajwal ores were made under 
acid condition and the effect of various parameters such as grind 
size, time, temperature and pH on leaching efficiency was studied. 
Under the optimum conditions the leaching efficiency of the above 
ores were compared with the leaching efficiency of Jaduguda and 
Bagjata ores. The Jaduguda and Bagjata ores were found to be 
the best from grinding as well as dissolution points of view. In case 
of Jaduguda and Bagjata about 95-96% of U3;Ox can be solubilised 
in 12 hours of leaching time at the following leaching conditions : 
pH 1.7-1.8, emf -475 to -500 mv, Temperature 35-40degC. In case 
of Turamdih, leaching efficiency was 88-89% whereas in Narwa, 
Bodai and Jajwal ores the leaching efficiency varied from 81-84%. 
The reagents consumption was found to be the lowest in case of 
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Jaduguda and Bagjata ores and the highest in case of Bodal and 
Jajwal ores. All ore contained refractory minerals which were not 
leached under conventional leaching conditions limiting uranium 
extraction to 82 to 95%. (author). 4 refs., 8 tabs. 


7797 (INIS-mf-13387, pp. 985-997) Conditions required for 
opening of a commercial mineral deposit. Shastry, S. (Uranium 
Corp. of India, Jaduguda (India)). Department of Atomic Energy, 
Bombay (india). Board of Research in Nuclear Sciences. 1991. 
[653] (CONF-8912172-: International symposium on uranium tech- 
nology, Bombay (India), 13-15 Dec 1989). In Proceedings of the 
international symposium on uranium technology [hekd at Bombay 
during 13-15 Dec 1989]. V. 2. Order Number DE93608801. 
Source: OSTI; NTIS (US Sales Only); INIS. 

It has been observed that once a mineral deposit is discovered 
and ore reserves are estimation, it is presumed that the deposit is 
commercially exploitable. Estimation of ore reserves, alone is not 
sufficient to consider a deposit exploitable. There are many more 
investigation necessary to make a deposit commercially mineable. 
Data regarding rock characteristics, behaviour of the ore body, hy- 
drological conditions, extraction properties of ore, disposal of mine 
water and waste rock and suitable sites for mill tailings disposal, 
are required to be collected for assessing the opening of a new de- 
posit. In this paper all these conditions are discussed. 


7798 (INIS-XN-431) URANIUM 1991 resources, produc- 
tion and demand. Nuclear Energy Agency, 75 - Paris (France). 
1992. [255] Source: OSTI; NTIS (US Sales Only); INIS. 

Also published in French. 

The uranium supply aspects of the nuclear fuel cycle have un- 
dergone considerable change during the last few years. Nuclear 
power generating capacity can continue to expand only if there is 
confidence in the final supply of uranium. This report presents gov- 
ernmental compilations of uranium resource and production data, 
as established in 1991. It also presents short-term projections of 
the nuclear industry future natural uranium requirements and re- 
views the status of uranium exploration, resources and production 
throughout the world. 10 refs., 14 figs., 15 tabs., 6 appendices. 


0504 Feed Processing 
Refer also to citation(s) 8071, 9410, 9679, 9682, 10484 


7799 (CNIC—00570) High quality and thick size ammo- 
nium diuranate prepared by fluidization technique. Chen 
Zhihong (Beijing Research Inst. of Chemical Engineering and Met- 
allurgy (China)); Huang Changhai; Liu Fengshan; Xiang Zhailu. 
China Nuclear Information Centre, Beijing, BJ (China). Dec 1991. 
[8] (In Chinese). (BICM-—0003.). Source: OSTI; NTIS (US Sales 
Only); INIS. 

The process of preparing ammonium diuranate with high quality 
and coarse grain is presented, which was precipitated by fluidiza- 
tion technique in sulfuric acid-ammonium sulfate or sulfuric 
acid-chloride solution system. In sulfuric acid-ammonium sulfate 
solution system, the product produced by conventional agitation- 
precipitation method contains 63.18% of U and 13.3% of SO2?-, 
and the percentage of particles with diameter > 40 um is 33.91%. 
Under the optimum conditions with fluidization technique the values 
are 69.94%, 3.7% and 75.87% respectively. In the sulfuric acid- 
chloride solution system, the product obtained by agitation method 
in factory contains 58% of U and 5% of Cl—, and the percentage of 
particles size >40 um is 1.6%. By using fluidization method the 
values are 68%, 0.22% and 41.46% respectively. The diameter 
and height of testing fluidized-bed are 400 mm and 3200 mm. it 
has a simple structure and adaptability for concentration variation 
of solution. The operation is easy and steady and it will have a 
broad application in the industry. 


7800 (HW-67783) Birch Plant Improvement Program. 
Fecht, J.B. General Electric Co., Richland, WA (United States). 
Hanford Atomic Products Operation. 20 Jan 1961. 15p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract ACO6- 
76RL01830. Order Number DE93003953. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

The Birch Plant improvement Program is described in this docu- 
ment. This program was instituted to fully support the AEC program 





for maximum recovery of neptunium from current separations feed 
material and other sources as the AEC may consider appropriate 
to their needs for increasing the availability of neptunium. 


7801 (INIS-mf—13381) Obtain of uranium concentrates 
from fertil liquids. Narvaez Castillo, W.A. (Universidad Central de 
Ecuador, Quito (Ecuador)). Universidad Central del Ecuador, Quito 
(Ecuador). Escuela de Quimica. 1992[143] (In Spanish). Order 
Number DE93608924. Source: OSTI; NTIS (US Sales Only); INIS. 

This research tried to encounter the form to remove uranium 
from the rock in the best way, for that it was used different process 
like leaching, extraction, concentration and precipitation. To leach 
the mineral was chosen basic leaching, using a mixture of 
carbonate-sodium bicarbonate, this method is more adequated for 
the basic nature of the mineral. In extraction was used specific ura- 
nium ionic interchanges, so was chosen a tertiary amine like 
Alamina 336. The concentration phase is intimately binding with 
the extraction by ionic interchange, for the capability of resine’s 
extraction to obtain concentrated liquids. When the liquids were ob- 
tained with high concentration of uranium in the same time were 
purified and then were precipitated, for that we employed a precipi- 
tant agent like: Sodium hydroxide, Amonium hydroxide, 
Magnesium hydroxide, Hydrogen peroxide and phosphates. With 
all concentrates we obtain the YELLOW CAKE. 


7802 (INIS-mf-13387, pp. 485-497) Selection of ion ex- 
change resin for uranium adsorption from Jaduguda leach 
liquor. Saha, D.P. (Uranium Corp. of India, Jaduguda (India)); 
Pandey, V.M. Department of Atomic Energy, Bombay (india). 
Board of Research in Nuclear Sciences. 1991. [653] (CONF- 
8912172-: International symposium on uranium technology, 


Bombay (India), 13-15 Dec 1989). In Proceedings of the interna- 
tional symposium on uranium technology [held at Bombay during 
13-15 Dec 1989]. V. 2. Order Number DE93608801. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The ion exchange resins used to purify and concentrate uranium 
in treatment plants are strong base resins of the quarternary am- 


monium type. They fix the uranium in the form of anions 
UO2(CO3)3~* or UO2(SO,4)3~*. In general, they are used to re- 
cover uranium from leach solutions containing between 5 and 1000 
ppm uranium. Since the quality of resin plays a very important role 
in the economics of uranium extraction, the new resin for its use is 
always tested for its performance. This paper examines the behav- 
iour of strong base anion exchange resins, such as Dosion, Agrion 
A 600, Deacidite FF 530, IRA-430, Tulsion A 36 (MP) Cl, Tulsion 
A-27 (Gel) Cl-, Tulsion A-27, Duolite A 101 D/U, Indion ARU 103, 
and Contex B 200 with Jaduguda leach liquor. For a few cycles the 
loading capacity of most of the resins were fairly good but on pro- 
longed operation it was observed that except Indion, ARU-103, 
manufactured by lon Exchange India Limited and Duolite 101 D/U, 
manufactured by Henkel Chemicals (india) Limited, most of the in- 
dian resins deteriorated. Tests resulted in selecting Indion ARU-103 
in place of an imported resin Deacidite FF-530 and now Duolite- 
101 D/U has been found a better substitute for Indion ARU-103 
resin. (author). 2 refs., 4 figs., 3 tabs. 


7803 (INIS-mf-13387, pp. 403-430) Technologies for pro- 
cessing low-grade uranium ores and their relevance to the 
Indian situation. Murthy, T.K.S. (Indian Rare Earths Ltd., Bombay 
(India)). Department of Atomic Energy, Bombay (india). Board of 
Research in Nuclear Sciences. 1991. [653] (CONF-8912172-: In- 
ternational symposium on uranium technology, Bombay (india), 
13-15 Dec 1989). In Proceedings of the international symposium 
on uranium technology [held at Bombay during 13-15 Dec 1989]. 
V. 2. Order Number DE93608801. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The technology for uranium ore processing is well established. 
Various estimates have shown that on a global basis uranium re- 
sources are adequate to meet the forseeable demand. The Indian 
resources are estimated to be about 60,000 t U. The grade of the 
ores is low and the individual deposits are small. The nature of the 
deposits, precarious resources position and relatively small capac- 
ity of the mines do not permit the country to take advantage of 
large throughputs in the mill to achieve substantial cost reduction. 
However by resorting to as high a scale of milling as the mines 
would permit, by reducing the loss of solubilised uranium after 
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leaching and by undertaking production of nuclear grade final prod- 
uct at the mill site, significant though not a major, economic benefit 
can be derived. (author). 2 figs., 3 tabs. 


7804 (INIS-mf—13387, pp. 555-569) Nuclear pure uranium 
from ores using weak base ion exchange resins. Parab, S.V. 
(Bhabha Atomic Research Centre, Bombay (india). Uranium Ex- 
traction Div.); Gharat, S.S.; Cherian, G.; Koppiker, K.S. Department 
of Atomic Energy, Bombay (india). Board of Research in Nuclear 
Sciences. 1991. [653] (CONF-8912172-: International symposium 
on uranium technology, Bombay (India), 13-15 Dec 1989). In Pro- 
ceedings of the international symposium on uranium technology 
[held at Bombay during 13-15 Dec 1989]. V. 2. Order Number 
DE93608801. Source: OSTI; NTIS (US Sales Only); INIS. 

Presently the uranium requirements of India’s nuclear energy 
programme are met from uranium mines of Uranium Corporation of 
India Limited located in Singhbhum District, Bihar. The process fol- 
lowed for treating the ores involves leaching of uranium with dilute 
sulphuric acid, followed by separation of uranium by the conven- 
tional strong base anion exchange technique. The final product is 
yellow cake (mangnesium diuranate) which is sent to Nuclear Fuel 
Complex, Hyderabad for refining to nuclear purity and conversion 
to reactor fuel. There, uranium is refined to nuclear purity by 
solvent extraction process carried out in a nitric acid medium. Lab- 
oratory studies have been carried out on the feasibility of obtaining 
the nitrate soiution directly from the ion exchange resin so that the 
final purification of uranium to nuclear grade can be carried out at 
the mine-head itself, thus eliminating several process steps. In this 
paper, the data collected on two resin samples - one Indian and 
one imported - are presented. It has been shown that it is possible 
to obtain nuclear grade uranium product directly from the ore under 
certain conditions using weak-base anion exchanger. A tentative 
process flow sheet is also presented. (author). 4 refs., 1 figs., 1 
tab. 


7805 (INIS-mf—13387, pp. 621-627) On-site tests for recov- 
ery of uranium from wet process phosphoric acid at F.A.C.T. 
Singh, H. (Bhabha Atomic Research Centre, Bombay (india). Ura- 
nium Extraction Div.); Nagle, R.A.; Giriyalkar, A.B.; Fonseca, M.F.; 
Koppiker, K.S. Department of Atomic Energy, Bombay (india). 
Board of Research in Nuclear Sciences. 1991. [653] (CONF- 
8912172-: International symposium on uranium technology, 
Bombay (India), 13-15 Dec 1989). In Proceedings of the interna- 
tional symposium on uranium technology [held at Bombay during 
13-15 Dec 1989]. V. 2. Order Number DE93608801. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Recovery of uranium from wet process phosphoric acid using 
various solvent extraction systems has been studied at the Ura- 
nium Extraction Division, BARC during the last decade. Based on 
these studies a two cycle extraction process using mixture of 
DEHPA-TOPO has been finally selected. Semi pilot bench-scale tri- 
als on live acid produced at the FACT, Cochin Division, containing 
about 0.1 g U3O,/l, have been carried out at Alwaye at the R and 
D Division of FACT and the results are presented in this paper. 
The acid was subjected to pre-treatment involving filtration, acti- 
vated carbon column adsorption of organic matter, oxidation of iron 
and heating. The treated acid was processed by solvent extraction 
and the aqueous raffinate acid was subjected to post treatment in- 
volving settling and coalescence in kerosene filled packed column. 
The organic extract was stripped of uranium by strong phosphoric 
acid. The strip solution was then diluted, re-oxidised and the ura- 
nium was recovered by the second cycle of extraction, aqueous 
scrubbing, alkaline carbonate stripping and final precipitation. The 
effect of various process parameters have been studied using an 
aged sample of acid as well as fresh acid. Based on the data col- 
lected, a process flow sheet has been suggested for scaling up to 
full scale commercial plants. (author). 4 refs., 2 figs. 


7806 (INIS-mf-13387, pp. 635-642) Recovery of uranium 
from monazite : a fresh look at the current practice. Mishra, 
S.L. (Bhabha Atomic Research Centre, Bombay (india). Uranium 
Extraction Div.); Koppiker, K.S. Department of Atomic Energy, 
Bombay (India). Board of Research in Nuclear Sciences. 1991. 
[653] (CONF-8912172-: International symposium on uranium tech- 
nology, Bombay (India), 13-15 Dec 1989). In Proceedings of the 
international symposium on uranium technology [held at Bombay 
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during 13-15 Dec 1989]. V. 2. Order Number DE93608801. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Monazite is being processed at the Rare Earth Division of Indian 
Rare Earths (IRE) Ltd. at Alwaye for the past three decades. In 
this process, the bulk of the uranium is locked up in the final tho- 
rium hydroxide fraction which is stockpiled, and hence practically 
not recovered. In view of the importance of recovering uranium, the 
current practice followed at IRE has been re-studied. Laboratory 
studies have shown that by slight modification of the process 
steps, it is possible to recover upto 85 per cent of uranium as a 
byproduct of the rare earth recovery process at Alwaye itself. Re- 
covery of uranium from the monazite hydroxide by nitric acid route 
has also been attempted and the data collected are presented. 
Process flow sheets are suggested. (author). 


7807 (INIS-mf—13387, pp. 628-634) Recovery of uranium 
from nitro-phos acid. Nagle, R.A. (Bhabha Atomic Research Cen- 
tre, Bombay (india). Uranium Extraction Div.); Giriyalkar, A.B.; 
Koppiker, K.S. Department of Atomic Energy, Bombay (india). 
Board of Research in Nuclear Sciences. 1991. [653] (CONF- 
8912172-: International symposium on uranium technology, 
Bombay (India), 13-15 Dec 1989). In Proceedings of the interna- 
tional symposium on uranium technology [held at Bombay during 
13-15 Dec 1989]. V. 2. Order Number DE93608801. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Uranium recovery from wet process phosphoric acid obtained via 
sulphuric acid route is by now a well accepted practice. Several al- 
ternate flow sheets essentially based on solvent extraction process 
are available for this purpose. Use of nitric acid to attack the rock 
phosphate is gaining popularity since the fertiliser obtained by this 
route will be a mixture of nitrogen and phosphorus. However, re- 
covery of uranium from the resultant nitro-phosphoric acid has not 
been attempted anywhere in the world. In India, at present 
Rashtriya Chemical Fertilizers at Bombay, produced bulk of the 
phosphatic fertiliser by this route. Laboratory studies have been 
carried out on recovery of uranium from nitro-phos obtained from 
RCF Ltd. by solvent extraction technique using various extractant 
systems and conditions for extraction have been optimised. Based 
on the results, a conceptual process flow sheet has been sug- 
gested. (author). 2 figs. 


7808 (INIS-mf-13387, pp. 659-665) CALMIX - innovative 
mixer-settler system. Kaimal, C.K.K. (Bhabha Atomic Research 
Centre, Bombay (india). Process Engineering and Systems Div.); 
Shah, B.V.; Siddiqui, 1.A.; Kumar, S.V. Department of Atomic En- 
ergy, Bombay (india). Board of Research in Nuclear Sciences. 
1991. [653] (CONF-8912172-: International symposium on 
uranium technology, Bombay (india), 13-15 Dec 1989). In Proceed- 
ings of the international symposium on uranium technology [held at 
Bombay during 13-15 Dec 1989]. V. 2. Order Number 
DE93608801. Source: OSTI; NTIS (US Sales Only); INIS. 

An improved mixer-settler system using a new device called 
CALMIX (Combined Air Lift and Mixing Device) has been devel- 
oped for meeting the requirements of solvent extraction operations 
in the processing of uranium and thorium. The CALMIX device 
consists of two closely-spaced air lifts -which raise the liquid 
phases into a chamber where intimate mixing of the phases takes 
place. A six-stage pilot plant scale model of a CALMIX-based 
mixer-settler unit was set up to demonstrate its use in extraction 
and stripping of uranium. A typical CALMIX device and mixer- 
settler unit are described. The CALMIX device has been found to 
be a stable, reliable and versatile for efficient operation over a wide 
range of feed and throughput conditions. The system is versatile 
and possesses inherent compactness, thus offering considerable 
advantage in various applications. CALMIX mixer-settler units for 
organic-treatment application in Plutonium Plant, Trombay are un- 
der fabrication at present. Another series of runs has been made 
for Uranium-Thorium extraction and stripping in 5% TBP-nitric acid 
system. Highly encouraging results have been obtained from these 
tests. (author). 3 refs., 2 figs. 


7809 (INIS-mf-13387, pp. 708-711) Batch precipitation 
technique : a process for UO. powder production. Srivastava, 
J.P.N. (Nuclear Fuel Complex, Hyderabad (India)); Sridharan, A.K.; 
Somayajulu, G.V.S.R.K.; Swaminathan, N.; Balaramamoorthy, K. 
Department of Atomic Energy, Bombay (india). Board of Research 
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in Nuclear Sciences. 1991. [653] (CONF-8912172-: International 
symposium on uranium technology, Bombay (India), 13-15 Dec 
1989). In Proceedings of the international symposium on uranium 
technology [held at Bombay during 13-15 Dec 1989]. V. 2. Order 
Number DE93608801. Source: OSTI; NTIS (US Sales Only); INIS. 

The stringent specifications of PHWR fuel demands the produc- 
tion of UOz pellets of high density and strength as well as 
chemical purity. For the large scale production of the UO2 powder, 
it is desirable to have a powder with good flowability and controlled 
specific surface area. More important is to develop a process 
amenable to simple controls and surer reproducibility. Since sinter- 
ability test is the only accepted mode of qualifying the powder, 
effort has been concentrated on producing consistent quality pow- 
der. Even though from precipitation to sintering mode all the steps 
have an influence on the pellet quality, it is believed that the pow- 
der quality is greatly influenced by the precipitation step, which 
also dictates the choice of equipment for drying and calcination. 
This paper describes in details, the conditions of ADU precipitate, 
the properties of th precipitate and the UO2 powder. The influence 
of the process parameters that affect the quality of the precipitate 
are discussed. The properties of ADU as well as final UO2 powder 
with that produced by continous route are compared. The paper 
also briefly mentions the engineering details of the batch precipita- 
tion technique adopted at NFC. (author). 2 tabs. 


7810 (INIS-mf-13387, pp. 770-776) Recovery of uranium 
and lining material from magnesium fluoride slag at UMP. 
Bandyopadhyay, P.K. (Bhabha Atomic Research Centre, Bombay 
(India). Uranium Extraction Div.); Singh, H.; Shadakshari, B.M.; 
Meghal, A.M. Department of Atomic Energy, Bombay (India). 
Board of Research in Nuclear Sciences. 1991. [653] (CONF- 
8912172-: International symposium on uranium technology, 
Bombay (India), 13-15 Dec 1989). In Proceedings of the interna- 
tional symposium on uranium technology [held at Bombay during 
13-15 Dec 1989]. V. 2. Order Number DE93608801. Source: 
OSTI; NTIS (US Sales Only); INIS. 

At Uranium Metal Plant, uranium metal is produced by reduction 
of UF, with magnesium metal, in a closed reactor lined with refrac- 
tory MgFo lining material. During this reduction, more MgF2 is 
produced as the slag. This slag generally contains 2-4% uranium 
and hence is processed to recover these values and part of the 
slag, free from uranium is reused for lining the reactor. This paper 
describes the process parameters finalised for crushing and grind- 
ing of the slag and for leaching uranium with nitric acid. The leach 
liquor contains appreciable amount of fluoride and hence is pro- 
cessed through a separate solvent extraction cycle with tributyl 
phosphate. The resultant purified uranyl nitrate solution is mixed 
with the main stream crude solution for final purification. The condi- 
tions optimised for the solvent extraction step, the problems faced 
during the regular operation over the last few years and the experi- 
ence gained are described. An outline of the scheme to treat larger 
quantities of the slag on a regular basis is presented. (author). 6 
refs., 1 fig., 1 tab. 


7811 (INIS-mf-13387, pp. 762-769) Magnesio-thermic re- 
duction of UF, to uranium metal : plant operating experience. 
Mayekar, S.V. (Bhabha Atomic Research Centre, Bombay (India). 
Uranium Extraction Dov.); Singh, H.; Meghal, A.M.; Koppiker, K.S. 
Department of Atomic Energy, Bombay (India). Board of Research 
in Nuclear Sciences. 1991. [653] (CONF-8912172-: International 
symposium on uranium technology, Bombay (india), 13-15 Dec 
1989). In Proceedings of the international symposium on uranium 
technology [held at Bombay during 13-15 Dec 1989]. V. 2. Order 
Number DE93608801. Source: OSTI; NTIS (US Sales Only); INIS. 

Uranium Metal Plant has switched over from calcio-thermy to 
magnesio-thermy for production of uranium ingots. In this paper, 
the plant operating experience for magnesio-thermic reduction is 
described. Based on trials, the production has been stepped up 
from 40 kg ingots to 200 kg ingots. The operating parameters opti- 
mised include : heating schedule, UF, quality, magnesium quantity 
and quality, and particle size. The effect of quality of refractory lin- 
ing has been discussed. Conditions for lining are optimised with 
regard to type of material used and size. Developmental work has 
also been carried out on use of pelletised charge and on use of 
graphite sleeves. Some experience in the machining of ingots for 





removal of surface slag is also discussed. Impurity problems, occa- 
sionally encountered, have been investigated and results are 
discussed. Based on the experience gained, specifications for op- 
eration have been laid down, and areas for further improvement 
are identified. (author). 5 refs., 1 fig., 1 tab. 


7812 (INIS-mf-—13398, pp. 35-36) Ammonium uranyl car- 
bonate (AUC) obtainment from nuclear purity uranyl nitrate 
solutions at a pilot scale. Assay using natural uranium nitric 
solutions. Pt. 1. Franco, S.B. (Comision Nacional de Energia 
Atomica, Cordoba (Argentina). Complejo Fabril Cordoba); Vercel- 
lone, J.A. Comision Nacional de Energia Atomica, Buenos Aires 
(Argentina). Gerencia de Desarrollo. 1991. [309] (In Spanish). 
(CONF-9105410-: Metallurgical sessions and 2. ALAMET 
congress, Buenos Aires (Argentina), 6-10 May 1991). In Metallurgi- 
cal sessions. Second ALAMET congress (held in) Buenos Aires, 
Argentina, 6-10 May 1991. Order Number DE93610856. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The aim of this work is to demonstrate that from an equipment 
designed under criticality regulations, an intermediate product (Am- 
monium uranyl carbonate - AUC) apt to be converted into UOs, of 
the ceramic quality, can be obtained. This paper only addresses 
the assays made with natural uranium nitric solutions and its 
objective was to find out whether if the main equipment and its pe- 
ripheral installations gather the desired characteristics for AUC 
production and see, at the same time, if flux control systems, pip- 
ings, pumps, etc.® allow to foresee a simple systematic operation to 
develop a series work, if necessary. (Author). 


7813 (INIS-mf—13398, pp. 39-40) Bliohydrometallurgy per- 


spectives in the Argentine mining industry. Analysis of results 
obtained from copper, cobalt, nickel, manganese, silver and 
uranium recuperation. Tedesco, P.H. (Comision de Investiga- 
ciones Cientificas de la Provincia de Buenos Aires (CIC), La Plata 
(Argentina)); Donati, E.; Porro, S.; Pogliani, C.; Curutchet, G. 
Comision Nacional de Energia Atomica, Buenos Aires (Argentina). 


Gerencia de Desarrollo. 1991. [309] (In Spanish). (CONF- 
9105410-: Metallurgical sessions and 2. ALAMET congress, 
Buenos Aires (Argentina), 6-10 May 1991). In Metallurgical 
sessions. Second ALAMET congress (held in) Buenos Aires, Ar- 
gentina, 6-10 May 1991. Order Number DE93610856. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The application of biotechnology principles to metals recupera- 
tion from minerals or industrial wastes is a recent technology. It 
essentially consists in the utilization of bacteria which act as cata- 
lysts of metallic sulfur oxidation. This oxidation directly or indirectly 
produces soluble products from compounds present in the insolu- 
ble minerals in the lixiviating fluids media, as copper, cobalt, nickel 
sulfurs, uranium (IV) oxide and manganese (IV) oxide. The results 
obtained using Thiobacillus ferrooxidans and Thiobacillus thiooxi- 
dans bacteria permitted to establish the application of this 
technique to the Argentine minerals. The main advantages of the 
bacterian lixiviation lie upon its application to low content minerals, 
at low installation and operating costs and at important effects ab- 
sence of environmental contamination. (Author). 


7814 (INIS-mf—13398, pp. 43) Possibility of the bacterial 
lixiviation application for the uranium full recovery from the 
Argentine minerals. Pogliani, C. (La Plata Univ. Nacional (Ar- 
gentina). Facultad de Ciencias Exactas). Comision Nacional de 
Energia Atomica, Buenos Aires (Argentina). Gerencia de Desar- 
rollo. 1991. [809] (In Spanish). (CONF-9105410-: Metallurgical 
sessions and 2. ALAMET congress, Buenos Aires (Argentina), 6- 
10 May 1991). In Metallurgical sessions. Second ALAMET 
congress (held in) Buenos Aires, Argentina, 6-10 May 1991. Order 
Number DE93610856. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. ORE PROCESSING/bacteria; URA- 
NIUM ORES/bacteria; URANIUM ORES/oxidation; ARGENTINA; 
BIOREACTORS; COST; LEACHING; BACTERIA; SOLUBILITY; 
OXIDATION 


7815 (INIS-mf-13398, pp. 33-34) Feasibility study for the 
obtainment of AUTC (Ammonium uranyl tricarbonate) in San 
Rafael Fabril Complex - Mendoza. Lab and industrial scale as- 
says. Castillo, A. (Comision Nacional de Energia Atomica, Buenos 
Aires (Argentina). Direccion de Suministros Nucleares); Giovanetti, 
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C.A.; iglesias, O.A.; Ponte, H.R.; Vercellone, J.A.; Vidal, F. Comi- 
sion Nacional de Energia Atomica, Buenos Aires (Argentina). 
Gerencia de Desarrollo. 1991. [309] (in Spanish). (CONF- 
9105410-: Metallurgical sessions and 2. ALAMET congress, 
Buenos Aires (Argentina), 6-10 May 1991). In Metallurgical 
sessions. Second ALAMET congress (held in) Buenos Aires, Ar- 
gentina, 6-10 May 1991. Order Number DE93610856. Source: 
OSTI; NTIS (US Sales Only); INIS. 

This work studies the possibility to replace the ammonium diu- 
ranate produced in the concentration plants (raw material used in 
almost all the world installations) by a purer oxide, combining the 
exchange resins methodologies and the tertiary amines in those in- 
stallations so as to achieve a higher purity product to improve: its 
transportation, its no wastes production, the possibility of using re- 
used containers for the final product, the contribution of simplicity 
for process operations with a minor risk of contaminating elements 
production (powders, fluids, etc.) and the production of ammonium 
sulphide. (Author). 


7816 (INIS-mf-13447) Adsorption of organic matter con- 
tained in industrial phosphoric acid onto bentonite: Batch 
contact time and kinetic study. Mellah, Abdelhamid (Centre de 
Developpement des Materiaux, Algiers (Algeria)). Secretariat d’Etat 
a la Recherche, Algiers (Algeria). Dec 1992. [23] Source: OSTI; 
NTIS (US Sales Only); INIS. 

The soluble organic matter present in industrial phosphoric acid 
can strongly affect the uranium recovery during its solvent extrac- 
tion by forming stable foams and emulsions. The removal of these 
organics is an important step both for the production of decontami- 
nated fertilizers and the successful recovery of uranium. The 
equilibrium isotherms of organic matter adsorption onto bentonite 
show that the data correlated well with freundlich’s model and that 
the adsorption is physical in nature. the maximum monomolecular 
capacity (Qo) according to the Langmuir model is 153 mg/g for an 
initial organic matter concentration of 251.5 mg/1, at 30 oC. The 
operating parameters (agitation speed, solid/liquid ratio, tempera- 
ture, particle size and initial organic matter concentration) 
influenced the rate of adsorption. The adsorption isotherm of ura- 
nium onto bentonite exhibits and anomalous shape similar to the 
Z-type isotherm reported by Giles et al. 
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7817 (ES/ESH-22/V4) Portsmouth Gaseous Diffusion 
Plant environmental report for 1991: Volume 4. Williams, M.F. 
(ed.). Martin Marietta Energy Systems, Inc., Oak Ridge, TN (United 
States); Portsmouth Gaseous Diffusion Plant, OH (United States). 
Oct 1992. 258p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400 ;AC05-760R00001. 
(POEF-2090). Order Number DE93004714. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This calendar year (CY) 1991 annual report on environmental 
surveillance of the US Department of Energy's (DOE's) Portsmouth 
Gaseous Diffusion Plant (PORTS) and its environs consists of two 
parts: narrative, summaries, and conclusions (Part 1), and data 
presentation (Part 2). Environmental-monitoring systems at PORTS 
include emission-monitoring networks for air and surface water 
discharges; waste sampling and characterization; and ambient- 
sampling networks for air, surface water, groundwater, drinking 
water, vegetation (cattle forage), food crops, fish, soil, creek and 
river sediments, and direct (gamma) radiation levels. 


7818 (INIS-mf-13400, pp. 93-98) New technologies for the 
new age - CRISLA. Longenecker, J.R. Canadian Nuclear Associa- 
tion, Toronto, ON (Canada). 1991. [193] (CONF-9106378—: Annual 
conference of the Canadian Nuclear Association (CNA) and the 
Canadian Nuclear Society (CNS), Saskatoon (Canada), 9-12 Jun 
1991). In Proceedings of the Canadian Nuclear Association 31. an- 
nual conference. Order Number DE93611889. Source: OSTI; 
NTIS (US Sales Only); INIS. 

One technology that can affect the future of nuclear power in a 
very positive way is CRISLA. CRISLA stands for Chemical Reac- 
tion by Isotope Selective Laser Activation. Simply put, it is one of 


ERA Vol. 18, No. 4 53 





05 NUCLEAR FUELS 
0505 Uranium Enrichment 


the more promising, low-cost, modular technologies for separating 
isotopes. 


7819 (JAERI-M—92-141) Two-dimensional numerical simu- 
lation for ion collection from pulsed laser induced plasma. 
Ogura, Koichi (Japan Atomic Energy Research Inst., Tokai, Ibaraki 
(Japan). Tokai Research Establishment); Kaburaki, Hideo; Shibata, 
Takemasa. Japan Atomic Energy Research Inst., Tokyo (Japan). 
Sep 1992. 27p. (In Japanese). Order Number DE93764164. 
Source: OSTI; NTIS; INIS. 

The ion collection from a plasma produced between parallel 
plates by a pulsed laser was simulated with a two-dimensional nu- 
merical code. The trajectory and velocity of ions are calculated by 
Newton's equation of motion in the electric field which is obtained 
by Poisson's equation and the Boltzmann relation for electrons. 
The simulation results agreed with experimental results. This 
shows that this code can be applicable to predict the behavior of 
the ion collection from the laser induced plasma. (author). 


7820 (ORNL/CSD/TM-284) Minimum mass of moderator 
required for criticality of homogeneous low-enriched uranium 
systems. Jordan, W.C.; Turner, J.C. Oak Ridge National Lab., TN 
(United States). Dec 1992. 74p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC05-840R21400. Order 
Number DE93006362. Source: OSTI; NTIS; GPO Dep. 

A parametric calculational analysis has been performed in order 
to estimate the minimum mass of moderator required for criticality 
of homogeneous low-enriched uranium systems. The analysis was 
performed using a version of the SCALE-4.0 code system and the 
27-group ENDF/B-IV cross-section library. Water-moderated uranyl 
fluoride (UO2F2 and H20) and hydrofluoric-acid-moderated ura- 
nium hexaflouride (UF, and HF) systems were considered in the 
analysis over enrichments of 1.4 to 5 wt % *°5U. Estimates of the 
minimum critical volume, minimum critical mass of uranium, and the 
minimum mass of moderator required for criticality are presented. 
There was significant disagreement between the values generated 
in this study when compared with a similar undocumented study 
performed in 1983 using ANISN and the Knight-modified Hansen- 
Roach cross sections. An investigation into the cause of the 
disagreement was made, and the results are presented. 


7821 (UCRL-LR-111984-93-1) Isotope separation and ad- 
vanced manufacturing technology: Semiannual report, 
April-September 1992, Volume 1, No. 1. Gunn, K. (ed.). 
Lawrence Livermore National Lab., CA (United States). 1992. 32p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. Order Number DE93006256. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

This is the first issue of a semiannual report for the Isotope Sep- 
aration and Advanced Manufacturing (ISAM) Technology Program 
at Lawrence Livermore National Laboratory. Primary objectives of 
the ISAM Program include: (1) The Uranium Atomic Vapor Laser 
Isotope Separation (U-AVLIS) process which is being developed 
and prepared for deployment as an advanced uranium enrichment 
capability; (2) Advanced manufacturing technologies which include 
industrial laser material processing and new manufacturing tech- 
nologies for uranium, plutonium, and other strategically important 
materials in support of DOE and other national applications; and (3) 
Administrative responsibility for the Environmental Restoration and 
Waste Management Program.This report features progress in the 
U-AVLIS portion of the ISAM Program over the past six months. 
Separate abstracts have been prepared for all five articles. 
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Refer also to citation(s) 8906, 8991, 8992, 8993, 8994, 8995, 8996, 
9006, 9376, 9524, 9537, 9669, 9680, 9767, 9769, 9770, 11547 


7822 (ETDE-IT—93-13) Sensitivity of performance and 
safety characteristics of PRISM oxide core to design method- 
ologies and possible design optimization. Lipps, A.J.; Wu, T.; 
Cecchini, F.; Dominici, G. ENEA, Bologna (italy). 1991. 10p. 
(CONF-911001-—28: International conference on fast reactor sys- 
tems and fuel cycles, Kyoto (Japan), 27 Oct - 1 nov 1991). Order 
Number DE93758931. Source: OSTI; NTIS (US Sales Only); INIS. 
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Presently ENEA programs in the field of nuclear energy are 
focused principally on new concepts of advanced reactors, charac- 
terized by inherent and passive safety features. Among the several 
plants proposed or designed by organizations or industries in the 
world, great interest was aroused by the PRISM reactor, designed 
by General Electric, as a relatively small sodium-cooled fast reac- 
tor able to withstand severe uncontrolled accidents without serious 
core damages. U-Pu-Zr metal is the reference fuel for the PRISM 
core. However, an oxide core has been designed as an alternative 
within the same core envelope, aimed at achieving comparable 
transient response characteristics to the reference metal fuel. In 
1989, General Electric and ENEA agreed on a joint activity to ver- 
ify, compare. and, if possible, optimize the alternative oxide core 
steady-state and transient characteristics, taking into account 
safety and economic requirements. The parallel utilization of USA 
(by GE) and European (by ENEA) methodologies allow a complete 
comparison of the results. The initial methodology sensitivity stud- 
ies are summarized in this paper. 
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Refer also to citation(s) 7808, 7879, 7904, 8078, 8922, 8923, 
9701, 9774 


7823 (CEA-CONF-11074) Extraction of nitric acid and 
perchloric acid with N,N,N’,N’-tetraaiky!l 2-alRyl propane 1,3- 
diamides. Nigond, L.; Musikas, C.; Cuillerdier, C. CEA Centre 
d’Etudes de la Vallee du Rhone, 30 - Marcoule (France). Dept. des 
Procedes de Retraitement. 1992. [7] (In French). (CONF-9205295— 
: 22. CONCOORD Conference, Paris (France), 18-21 May 1992). 
Source: OSTI; NTIS (US Sales Only); INIS. 

The N,N’-dimethyl N,N’-dibutyl tetradecyimalonamide (DMDBT- 
DMA) with an aliphatic diluent can extract trivalent actinides from 
nitric solutions. Then it is useful to know extraction equilibria of ni- 
tric acid with these molecules. They are determined from partition 
coefficients in function of acidity and amide concentration, and de- 
termination of water in the organic phase. Aggregates of diamide 
molecules are formed in non-acid solutions. Structures of com- 
plexes are determined by infrared spectroscopy. The same study is 
carried out for perchloric acid. 


7824 (CEA-CONF-11077) Separation chemistry for the 
nuclear industry. Musikas, C.; Condamines, N.; Cuillerdier, C. 
CEA Centre d’Etudes de la Vallee du Rhone, 30 - Marcoule 
(France). Dept. des Procedes de Retraitement. 1991. [6] (CONF- 
910806-: IUPAC international congress on analytical sciences, 
Chiba (Japan), 25-31 Aug 1991). Source: OSTI; NTIS (US Sales 
Only); INIS. 

A review of the actinide and Lanthanide extraction chemistry by 
N,N-dialkylamides and N,N’-tetraaikylamides is given. It includes 
the extraction equilibria of inorganic acids. The prospects of using 
these completely incinerable extractants in the nuclear fuels cycle 
is discussed. 


7825 (CEA-R-5610) Extracting properties of N,N,N’N’- 
tetraalkyl-2 alkyl propane -1,3 diamides. Nigond, L. CEA Centre 
d’Etudes de la Vallee du Rhone, 30 - Marcoule (France). Dept. des 
Procedes de Retraitement; Clermont-Ferrand-2 Univ., 63 - Aubiere 
(France). Jan 1992. [341] (In French). Source: OSTI; NTIS (US 
Sales Only); INIS. 

N,N.N’,N’-tetraalkyl -2 alkyl propane -1,3  diamides 
(RR'NCO)2CHR’ are investigated in the aim to separate actinides 
from nuclear wastes. N,N’-dimethyl N,N’-dibutyl tetradecylmalon- 
amide (DMDBTDMA) was selected. This molecule can extract 
trivalent actinides in aliphatic diluents. Americium extraction is 
faster than iron extraction, hydrolytic degradation and solubility in 
aqueous phase are satisfactory. In non acidic media, diamides 
form aggregates, the size of which is function of diluent and di- 
amide concentration. Extraction equilibria of HNO3, UOQ22*, Pu**, 
Am** and Fe** are investigated.Four complexes are formed with 
nitric acid: Lz,HNO3, LHNO3, L2(HNO3)2 and L(HNO3)3 with 
L=DMDBTDMA. UO,2** and Pu* extraction takes place via the for- 
mation of neutral complexes: LUO2(NO3)2, LPu(NO3)4 and 
L2Pu(NOs3),4 for any nitric acid concentration. Am** extraction takes 





place via the formation of LAm(NO3)3 and LpAm(NC3)3 for low ni- 
tric acid concentration and L,HyAm(NO3)3,, at higher acidity. Fe°+ 
extraction involves anionic complexes L.HFe(NOs)4 for any acid 
concentration. In the presence of metallic cations, two kinds of 
interactions are observed: in the inner sphere of the metal diamide- 
metal ion complexation and in the outer sphere diamide-metallic 
complex interaction. The malonamide DMDBTDMA can be used to 
separate (Ill), (IV) and (VI) actinides from radioactive wastes. 


7826 (CNIC—00508) An experimental study on burning of 
HTGR graphite ball-element by a fixed bed burner. Hu Xien 
(Inst. of Nucl. Energy Technology, Tsinghua Univ., Beijing (China)); 
Wang Xuejun; Liao Baogiang. China Nuclear Information Centre, 
Beijing, BU (China). Aug 1991. [14] (In Chinese). (TSHUNE-0017,). 
Source: OSTI; NTIS (US Sales Only); INIS. 

The bench scale experiments of HTGR graphite ball-element 
were finished in an improved fixed bed burner, and the burning 
rate, thermal power, utilization ratio of oxygen, axial distribution of 
temperature and off-gas component were determined. The batch 
operation and pseudo-continuous operation have been compared. 
The moving bed pseudo-continuous operation is preferred because 
release of thermal power in moving bed pseudo-continuous opera- 
tion is more steady and easy to control. 


7827 (CNIC—00510) Single ball-element combustion pro- 
cess for HTGR fuel reprocessing. Hu Xien (inst. of Nucl. Energy 
Technology, Tsinghua Univ., Beijing (China)); Wang Xuejun. China 
Nuclear Information Centre, Beijing, BJ (China). May 1991. [8] (In 
Chinese). (TSHUNE-0019.). Source: OSTI; NTIS (US Sales Only); 
INIS. 

The specific combustion rate of a single graphite ball has ben 
measured in experiments and calculated by theory for removing 
matrix graphite in HTGR fuel reprocessing. When the temperature, 
partial pressure of oxygen and flowrate of gas are in steady, the 
specific combustion rate is approximately constant and the diame- 
ter of graphite ball shrinks linearly. In the range of 750~900 deg C, 
the combustion will be controlled by oxidation kinetics and diffusion 
of oxygen in the boundary layer around ball, and the specific 
combustion rate can be calculated by diffusional mass transfer co- 
efficient k,; and oxidation rate constant k. 


7828 (CNIC—00583) Removal of actinide elements from 
high level radioactive waste by trialkylphosphine oxide 
(TRPO): Cascade extraction verification with synthetic HAW 
solution. Song Chongli (inst. of Nucl. Energy Technology, Ts- 
inghua Univ., Beijing (China)); Yang Dazhu; He Longhai; Xu 
Jingming; Zhu Yongjun. China Nuclear Information Centre, Beijing, 
BJ (China). Mar 1992. [12] (In Chinese). (TSHUNE-—0030.). Source: 
OSTI; NTIS (US Sales Only); INIS. 

The modified TRPO process for removing actinide elements from 
synthetic solution, which was taken from reprocessing of power re- 
actor nuclear fuel, was verified by cascade experiment. Neptunium 
valence was adjusted in the process for improving neptunium 
removing efficiency. At 1 mol/L concentration of HNO3 of feed so- 
lution and after a few stages of extraction with 30% t=TRPO 
kerosene, over 99.9% of Am, Pu, Np and U could be removed 
from HAW (high level radioactive waste) solution. The stripping of 
actinides loaded in TRPO are accomplished by high concentration 
nitric acid, oxalic acid and sodium carbonate instead of amino car- 
boxylic complexing agents used in previous process. The actinides 
stripped were divided into three groups, which are Am + RE, Np + 
Pu, and U, and the cross contamination between them is small. 
Behaviours of F.P. elements are divided into three types which are 
not extracted, little extracted and extracted elements. The extracted 
elements are rare earth and Pd, Zr and Mo which are co-extracted 
with actinides. The separation factor between actinides and other 
two types of F.P.elements will increase if more scrubbing sections 
are added in the process. The relative concentration profile of ac- 
tinide elements and Tc in various stages as well as the distribution 
of actinides and F.P. elements in the process stream solutions are 
also presented. 


7829 (DPW-53-266) Plutonium from ORNL run L-1. 
Girdler, R.M. Du Pont de Nemours (E.|.) and Co., Wilmington, DE 
(United States). Explosives Dept. 29 Jan 1953. ip. Sponsored by 
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USDOE, Washington, DC (United States). DOE Contract ACO9- 
76SR00001. (SR/H-294). Order Number DE93005225. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

Short communication. PLUTONIUM(‘ransport; PLUTONIUM 
materials recovery; PLUTONIUM; TRANSPORT; REPROCESSING 


7830 (DPW-6746) AEC research programs in support of 
Savannah River. Squires, L. Du Pont de Nemours (E.1.) and Co., 
Wilmington, DE (United States). Atomic Energy Div. 2 Dec 1952. 
12p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC09-76SR00001. (SR/H-250). Order Number 
DE93002377. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This information pertains to AEC Laboratory research and devel- 
opment programs that we consider to support the Savannah River 
program. We have reviewed FY-1953 programs with the manage- 
ments of the Laboratories and have obtained their revised 
estimates of costs. Revised cost estimates by KAPL, ANL, and 
ORNL total $5,038,500 for their programs supporting Savannah 
River during FY-1953. This is a reduction of about 6.5% from their 
original estimates totaling $5,381,900. There have been some 
changes in emphasis on various programs. Recent successes in 
the development of non-destructive testing methods should be pur- 
sued further at ANL to capitalize on their contributions to continuity 
of reactor operation. The economics associated with more efficient 
fuel elements are substantial and warrant increased research ef- 
forts. Preliminary work on the Halex separations process indicates 
that it is eminently feasible. The increased importance of tritium 
warrants continued research activity. Research on thorium process- 
ing should be reduced drastically in view of the present level of 
interest. 


7831 (HW-30415) Separations Section radiation monitor- 
ing monthly report, December 1953. Keene, A.R. General Electric 
Co., Richland, WA (United States). Hanford Atomic Products Oper- 
ation. 1 Jan 1954. 9p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC06-76RL01830. Order Number 
DE93001728. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
This report presents results radiation monitoring from the separa- 
tions section department for December 1953. Information is 
presented concerning radioactive effluent releases, personnel con- 
tamination, and general radiation monitoring from the facilities. 


7832 (HW-67252-Del.) Chemical Processing Department 
monthly report for October 1960. General Electric Co., Richland, 
WA (United States). Hanford Atomic Products Operation. 21 Nov 
1960. 52p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE93006716. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This report, from the Chemical Processing Department at HAPO 
for October 1960, discusses the following: Production operation; 
Purex and Redox operation; Finished products operation; mainte- 
nance; Financial operations, facilities engineering; research; 
employee relations; and special separation processing and auxil- 
iaries operation. 


7833 (HW-67459-Del.) Chemical Processing Department 
monthly report for November 1960. General Electric Co., Rich- 
land, WA (United States). Hanford Atomic Products Operation. 21 
Dec 1960. 52p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE93006717. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This report, from the Chemical Processing Department at HAPO 
for November 1960, discusses the following: Production operation; 
Purex and Redox operation; Finished products operation; mainte- 
nance; Financial operations, facilities engineering; research; 
employee relations; and special separation processing and auxil- 
iaries operation. 


7834 (HW-67800) Process summary of Purex Plant oper- 
ation, January 1961—-December 1961. Geier, R.G.; Rathvon, H.C. 
General Electric Co., Richland, WA (United States). Hanford 
Atomic Products Operation. 30 Dec 1960. 241p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO6- 
76RL01830. Order Number DE93002443. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 


ERA Vol. 18, No. 4 55 





05 NUCLEAR FUELS 
0508 Spent Fuels Reprocessing 


This report describes Purex Plant operations at Hanford for Jan- 
uary, 1961— December, 1961. Solvent extraction and ion exchange 
processes and data are discussed. 


7835 (HW-68345) Chemical Processing Department 
monthly report, January 1961. General Electric Co., Richland, 
WA (United States). Hanford Atomic Products Operation. 21 Feb 
1961. 54p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE93006853. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This report, from the Chemical Processing Department at HAPO 
for January 1961, discusses the following: Production operation; 
Purex and Redox operation; Finished products operation; mainte- 
nance; Financial operations, facilities engineering; research; 
employee relations; and special separation processing and auxil- 
iaries operation. 


7836 (HW-68700-Del.) Chemical Processing Department 
monthly report for February 1961. General Electric Co., Rich- 
land, WA (United States). Hanford Atomic Products Operation. 21 
Mar 1961. 52p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE93006719. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
This report, from the Chemical Processing Department at HAPO 
for February 1961, discusses the following: Production operation; 
Purex and Redox operation; Finished products operation; mainte- 
nance; Financial operations, facilities engineering; research; 


employee relations; and special separation processing and auxil- 
iaries operation. 


7837 (HW-75702) Chemical Processing Department 
monthly report for November 1962. General Electric Co., Rich- 
land, WA (United States). Hanford Atomic Products Operation. 21 
Dec 1962. 42p. Sponsored by USDOE, Washington, DC (United 
States) DOE Contract AC06-76RL01830. Order Number 
DE93007064. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
This report, from the Chemical Processing Department at HAPO 


for November 1962, discusses the following: Production operation; 
Purex and Redox operation; Finished products operation; mainte- 


nance; Financial operations, facilities engineering; research; 
employee relations; and weapons manufacturing operation. 


7838 (HW-76054) Chemical Processing Department 
monthly report for December 1962. General Electric Co., Rich- 
land, WA (United States). Hanford Atomic Products Operation. 21 
Jan 1963. 42p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE93007066. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
This report, from the Chemical Processing Department at HAPO 
for December 1962, discusses the following: Production operation; 
Purex and Redox operation; Finished products operation; mainte- 
nance; Financial operations; facilities engineering; research; and 
employee relations; and weapons manufacturing operation. 


7839 (HW-77138) Chemical Processing Department 
monthly report for March 1963. General Electric Co., Richland, 
WA (United States). Hanford Atomic Products Operation. 22 Apr 
1963. 46p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE93007067. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
This report, from the Chemical Processing Department at HAPO 
for March 1963, discusses the following: Production operation; 
Purex and Redox operation; Finished products operation; mainte- 
nance; Financial operations; facilities engineering; research; 
employee relations; and weapons manufacturing operation. 


7840 (HW-77504) Chemical Processing Department 
monthly report for April 1963. General Electric Co., Richland, 
WA (United States). Hanford Atomic Products Operation. 21 May 
1963. 42p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO06-76RL01830. Order Number 
DE93007068. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This report, from the Chemical Processing Department at HAPO 
for April 1963, discusses the following: Production operation; Purex 
and Redox operation; Finished products operation; maintenance; 
Financial operations, facilities engineering; research; employee re- 
lations; and weapons manufacturing operation. 
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7841 (HW-77795) Chemical Processing Department 
monthly report for May 1963. General Electric Co., Richland, WA 
(United States). Hanford Atomic Products Operation. 21 Jun 1963. 
46p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE93007069. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

This report, from the Chemical Processing Department at HAPO 
for May 1963, discusses the following: Production operation; Purex 
and Redox operation; Finished products operation; maintenance; 
Financial operations, facilities engineering; research; employee re- 


lations; weapons manufacturing operaiion; and power and crafts 
operation. 


7842 (HW-78076) Chemical Processing Department 
monthly report for June 1963. General Electric Co., Richland, 
WA (United States). Hanford Atomic Products Operation. 22 Jul 
1963. 48p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO06-76RL01830. Order Number 
DE93007071. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
This report, from the Chemical Processing Department at HAPO 
for June 1963, discusses the following: Production operation; 
Purex and Redox operation; Finished products operation; mainte- 
nance; Financial operations, facilities engineering; research; and 


employee relations; weapons manufacturing operation; and power 
and crafts operation. 


7843 (HW-78484) Chemical Processing Department 
monthly report for July 1963. General Electric Co., Richland, WA 
(United States). Hanford Atomic Products Operation. 22 Aug 1963. 
44p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE93007073. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

This report, from the Chemical Processing Department at HAPO 
for July 1963, discusses the following: Production operation; Purex 
and Redox operation; Finished products operation; maintenance; 
Financial operations; facilities engineering; research; employee re- 


lations; weapons manufacturing operation; and power and crafts 
operation. 


7844 (HW-78817) Chemical Processing Department 
monthly report for August 1963. General Electric Co., Richland, 
WA (United States). Hanford Atomic Products Operation. 20 Sep 
1963. 43p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO06-76RL01830. Order Number 
DE93007076. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
This report, from the Chemical Processing Department at HAPO 
for August 1963, discusses the following: Production operation; 
Purex and Redox operation; Finished products operation; mainte- 
nance; Financial operations; facilities engineering; research; 
employee relations; and weapons manufacturing operation. 


7845 (HW-79097) Chemical Processing Department 
monthly report for September 1963. General Electric Co., Rich- 
land, WA (United States). Hanford Atomic Products Operation. 21 
Oct 1963. 43p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE93007077. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
This report, from the Chemical Processing Department at HAPO 
for September 1963, discusses the following: Production operation; 
Purex and Redox operation; Finished products operation; mainte- 
nance; Financial operations, facilities engineering; research; 


employee relations; weapons manufacturing operation; and power 
and crafts operation. 


7846 (HW-89067) Unusual incident — Radioiodine release 
to atmosphere Purex Plant — September 2, 1963. Warren, J.H. 
Hanford Works, Richland, WA (United States). 19 Sep 1963. 6p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE93001738. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

This report briefly describes the circumstances involving the acci- 
dental release of lodine 131 into the atmosphere from the Purex 
Plant at Hanford in September, 1963. 


7847 (IAEA-TECDOC-673, pp. 105-106) National strategy 
in the United Kingdom. Addison, C.W.E. (British Nuclear Fuels 
pic, Selliafield (United Kingdom)). international Atomic Energy 





Agency, Vienna (Austria). Oct 1992. In Extended storage of spent 
fuel: Final report of a co-ordinated research programme on the be- 
haviour of spent fuel and storage facility components during long 
term storage (BEFAST-Il) 1986-1991. [111] Order Number 
DE93610903. Source: OSTI; NTIS (US Sales Only); INIS. 

The major Spent Fuel Management features are summarized be- 
low. Also attached is a flow chart summarizing the overail spent 
fuel management routes currently pursued in the UK together with 
future options. 


7848 (ISO-89-Del.) Chemical Processing Division monthly 
report, January 1966. Reed, P.E. Isochem Inc., Richland, WA 
(United States). 21 Feb 1966. 46p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC06-76RL01830. Order 
Number DE93006684. Source: OSTI; NTIS (US Sales Only); GPO 
Dep. 

This report, from the Chemical Processing Department at HAPO 
for January 1966, discusses the following: Production operation; 
Purex and Redox operation; Finished products operation; mainte- 
nance; Financial operations; facilities engineering; research; and 
employee relations. 


7849 (ISO-143-Del.) Chemical Processing Division 
monthly report, February 1966. Reed, P.E. isochem Inc., Rich- 
land, WA (United States). 21 Mar 1966. 43p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC06- 
76RL01830. Order Number DE93006685. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

This report, from the Chemical Processing Department at HAPO 
for February 1966, discusses the following: Production operation; 
Purex and Redox operation; Finished products operation; mainte- 
nance; Financial operations; facilities engineering; research; and 
employee relations. 


7850 (ISO-276-Del.) Chemical 


Processing Division 


monthly report, April 1966. Reed, P.E. lsochem Inc., Richland, 
WA (United States). 20 May 1966. 48p. Sponsored by USDOE, 


Washington, DC (United States). DOE Contract AC06-76RL01830. 
Order Number DE93006686. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

This report, from the Chemical Processing Department at HAPO 
for April 1966, discusses the following: Production operation; Purex 
and Redox operation; Finished products operation; maintenance; 
Financial operations; facilities engineering; research; employee re- 
lations; and waste management. 


7851 (ISO-315-Del.) Chemical Processing Division 
monthly report, May 1966. Reed, P.E. Isochem Inc., Richland, 
WA (United States). 20 Jun 1966. 45p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO06-76RL01830. 
Order Number DES3006687. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

This report, from the Chemical Processing Department at HAPO 
for May 1966, discusses the following: Production operation; Purex 
and Redox operation; Finished products operation; maintenance; 
Financial operations; facilities engineering; research; and 
employee-relations, and waste management. 


7852 (ISO-428-Del.) Chemical Processing Division 
monthly report, July 1966. Reed, P.E. lsochem Inc., Richland, WA 
(United States). [1966]. 37p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract ACO6-76RL01830. Order Num- 
ber DE93006689. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This report, from the Chemical Processing Department at HAPO 
for July 1966, discusses the following: Production operation; Purex 
and Redox operation; Finished products operation; maintenance; 
Financial operations; facilities engineering; research; and 
employee-relations, and waste management. 


7853 (ISO-476-Del.) Chemical Processing Division 
monthly report, August 1966. Reed, P.E. Ilsochem Inc., Richland, 
WA (United States). [1966]. 39p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC06-76RL01830. Order 
Number DE93006690. Source: OSTI; NTIS (US Sales Only); GPO 
Dep. 

This report, from the Chemical Processing Department at HAPO 
for August 1966, discusses the following: Production operation; 
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Purex and Redox operation; Finished products operation; mainte- 
nance; Financial operations; facilities engineering; research; and 
employee-relations, and waste management. 


7854 (ISO-512-Del.) Chemical Processing Division 
monthly report, September 1966. Warren, J.H. Isochem Inc., 
Richland, WA (United States). 21 Oct 1966. 45p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO6- 
76RL01830. Order Number DE93006691. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

This report, from the Chemical Processing Department at HAPO 
for September 1966, discusses the following: Production operation; 
Purex and Redox operation; Finished products operation; mainte- 
nance; Financial operations; facilities engineering; research; and 
employee-relations, and waste management. 


7855 (ISO-610-Del.) Chemical Processing Division 
monthly report, November 1966. Reed, P.E. Isochem Inc., Rich- 
land, WA (United States). 21 Dec 1966. 46p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO6- 
76RL01830. Order Number DE93006692. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

This report, from the Chemical Processing Department at HAPO 
for November 1966, discusses the following: Production operation; 
Purex and Redox operation; Finished products operation; mainte- 
nance; Financial operations; facilities engineering; research; and 
employee-relations, and waste management. 


7856 (ISO—707-Del.) Chemical Processing Division 
monthly report, January 1967. Reed, P.E. Isochem Inc., Rich- 
land, WA (United States). 20 Feb 1967. 51p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC06- 
76RL01830. Order Number DE93006693. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

This report, from the Chemical Processing Department at HAPO 
for January 1967, discusses the following: Production operation; 
Purex and Redox operation; Finished products operation; mainte- 
nance; Financial operations; facilities engineering; research; 
employee relations; and waste management. 


7857 (ISO-708-Del.) Chemical Processing Division 
monthly report, February 1967. Reed, P.E. lsochem Inc., Rich- 
land, WA (United States). 20 Mar 1967. 47p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO06- 
76RL01830. Order Number DE93006694. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

This report, from the Chemical Processing Department at HAPO 
for February 1967, discusses the following: Production operation; 
Purex and Redox operation; Finished products operation; mainte- 
nance; Financial operations; facilities engineering; research; 
employee relations; and waste management. 


7858 (ISO—709-Del.) Chemical Processing Division 
monthly report, March 1967. Reed, P.E. lsochem Inc., Richland, 
WA (United States). 20 Apr 1967. 44p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO6-76RL01830. 
Order Number DE93006695. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

This report, from the Chemical Processing Department at HAPO 
for March 1967, discusses the following: Production operation; 
Purex and Redox operation; Finished products operation; mainte- 
nance; Financial operations; facilities engineering; research; 
employee relations; and waste management. 


7859 (ISO-710-Del.) Chemical Processing Division 
monthly report, April 1967. Reed, P.E. Isochem Inc., Richland, 
WA (United States). 22 May 1967. 46p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO6-76RL01830. 
Order Number DE93006696. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

This report, from the Chemical Processing Department at HAPO 
for April 1967, discusses the following: Production operation; Purex 
and Redox operation; Finished products operation; maintenance; 
Financial operations, facilities engineering; research; and employee 
relations. 
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7860 (ISO-711-Del.) Chemical Processing Division 
monthly report, May 1967. Reed, P.E. Isochem Inc., Richland, 
WA (United States). 20 Jun 1967. 46p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO6-76RL01830. 
Order Number DE93006697. Source: OSTI; NTIS (US Sales Only); 
GPO Dep 

This report, from the Chemical Processing Department at HAPO 
for May 1967, discusses the following: Production operation; Purex 
and Redox operation; Finished products operation; maintenance; 
Financial operations; facilities engineering; research; and 
employee-relations, and waste management, and technical ser- 
vices. 


7861 (ORNL/TM-—12104) Evaluation of methods for de- 
cladding LWR fuel for a pyroprocessing-based reprocessing 
plant. Bond, W.D.; Mailen, J.C.; Michaels, G.E. Oak Ridge National 
Lab., TN (United States). Oct 1992. 60p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC05-840R21400. 
Order Number DE93003662. Source: OSTI; NTIS; INIS; GPO Dep. 

The first step in reprocessing disassembled light-water reactor 
(LWR) spent fuel is to separate the zirconium-based cladding from 
the UO. fuel. A survey of decladding technologies has been per- 
formed to identify candidate decladding processes suitable for LWR 
fuel and compatible with downstream pyropr for separation of 
actinides and fission products. Technologies for the primary sepa- 
ration of Zircaloy cladding from oxide fuel and for secondary 
separations (in most cases, a further decontamination of the 
cladding) were reviewed. Because cutting of the fuel cladding is a 
necessary step in all flowsheet options, metal cutting technologies 
were also briefly evaluated. The assessment of decladding pro- 
cesses resulted in the identification of the three or four potentially 
attractive options that may warrant additional near-term evaluation. 
These options are summarized, and major strengths and issues of 
each option are discussed. 


7862 (RL-SEP-476-Del.) Chemical Processing Department 
monthly report, April 1965. General Electric Co., Richland, WA 
(United States). Hanford Atomic Products Operation. 21 May 1965. 
44p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE93004736. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

This report, from the Chemical Processing Department at HAPO, 
April, 1965 discusses the following: Production operation; Purex 
and Redox operation; Finished products operation; mainte- 
nance;Financial operations; facilities engineering; research; and 
employee relations. 


0509 Transport, Handling, and Storage 


Refer also to citation(s) 7829, 7847, 7931, 8090, 8962, 9784, 
9796, 9801, 9802 


7863 (CONF-930205—1) Implementation of environmental 
compliance for operating radioactive liquid waste systems at 
the Oak Ridge National Laboratory. Hooyman, J.H. Oak Ridge 
National Lab., TN (United States). [1993]. 4p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC05- 
840R21400. From Waste management '93; Tucson, AZ (United 
States); 28 Feb - 4 mar 1993. Order Number DE93002342. 
Source: OSTI; NTIS; INIS; GPO Dep. 

This paper addresses methods being implemented at the Oak 
Ridge National Laboratory (ORNL) to continue operating while 
achieving compliance with new standards for liquid low level waste 
(LLLW) underground storage tank systems. The Superfund Amend- 
ment and Reauthorization Act (SARA) of the Comprehensive 
Environmental Response, Compensation, and Liability Act (CER- 
CLA) required that the Department of Energy (DOE) execute a 
Federal Facility Agreement (FFA) with the Environmental Protection 
Agency (EPA) within 6 months of listing of the ORNL on the Na- 
tional Priorities List. An FFA for ORNL became effective January 1, 
1992 among the EPA, DOE, and the Tennessee Department of En- 
vironment and Conservation (TDEC). The objective of the FFA as it 
relates to these tank systems is to ensure that structural integrity, 
containment, leak detection capability, and LLLW source control 
are maintained until final remedial action. The FFA requires that 
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leaking LLLW tank systems be immediately removed from service, 
and that active tank systems be doubly contained, cathodically pro- 
tected, and have leak detection capability. LLLW tank systems that 
do not meet requirements are to be either upgraded or replaced, 
but can remain in service if they do not leak in the interim. 


7864 (DOE/CH/10402-20) Midwestern High-Level Ra- 
dioactive Waste Transportation Project: Index of available 
resources. Sattler, L.R. Council of State Governments, Lombard, 
IL (United States). Midwestern Office. Nov 1992. 41p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract FC01- 
89CH10402. Order Number DE93005970. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This is a listing of documents pertaining to radioactive waste 
transportation. 


7865 (DOE/WIPP-92-055) Report on the emergency re- 
sponse training and equipment activities through fiscal year 
1992 for the transportation of transuranic waste to the Waste 
isolation Pilot Plant. Westinghouse Electric Corp., Carlsbad, NM 
(United States). Waste Isolation Div. Nov 1992. 90p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
86AL31950. Order Number DE93005965. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The Waste Isolation Pilot Plant (WIPP) is a research and devel- 
opment facility with the mission of demonstrating the safe 
shipment, emplacement, and retrieval of radioactive transuranic 
(TRU) wastes resulting from the defense activities and programs of 
the United States. It is the only long-term storage facility con- 
structed for TRU waste. This report provides the status on the 
Department of Energy (DOE) efforts as of September 30, 1992, re- 
garding emergency response training provided to local, state, and 
tribal governments for waste shipments to the WIPP, as required 
by section 16(c)(1)(A) of the Waste Isolation Pilot Plant Land With- 
drawal Act (Public Law 102-579). This is an update to the April 
1992 report (DOE/WIPP 92003) which provided status through 
1991. This report will be updated and issued annually. Because of 
a growing public awareness of transportation-activities involving nu- 
clear materials, this report was prepared to provide a status of the 
DOE's activities in this regard, as well as the cooperative efforts 
between the DOE and state and tribal governments. 


7866 (DPW-53-956) [Ingot samples and shipping sched- 
ules]. Fisher, R.E. Du Pont de Nemours (E.l.) and Co., 
Wilmington, DE (United States). Explosives Dept. 29 Jun 1953. 4p. 
Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC09-76SR00001. (SR/H-338). Order Number 
DE93006643. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

Short communication. NUCLEAR FUELS/ransport; TRANS- 
PORT; SAVANNAH RIVER PLANT 


7867 (EGG-M-92644) Hazardous waste shipment data 
collection from DOE sites. Page, L.A. (idaho National Engineer- 
ing Lab., Idaho Falls, ID (United States)); Kirkpatrick, T.D.; 
Stevens, L. EG and G Idaho, Inc., Idaho Falls, ID (United States). 
[1992]. 24p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC07-761D01570. (CONF-921137-12: 14. 
low-level radioactive waste management conference, Phoenix, AZ 
(United States), 18-20 Nov 1992). Order Number DE93005190. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Past practices at the US Department of Energy (DOE) sites for 
offsite release of hazardous waste are being reviewed to determine 
if radioactively contaminated hazardous wastes were released to 
commercial treatment, storage, and disposal facilities. Records in- 
dicating the presence of radioactivity in waste shipped to and 
treated at a commercial incineration facility led to a ban on offsite 
hazardous waste shipments and investigation of past practices for 
offsite release of hazardous waste from the DOE sites. A House of 
Representatives Interior and Insular Affairs Committee oversight 
hearing on potentially contaminated waste shipments to commer- 
cial facilities concluded that the main issue was the lack of a 
uniform national standard to govern disposal of mixed waste. 


7868 (EGG-PRP-10372) Safety analysis report for pack- 
aging for the idaho National Engineering Laboratory TRA Type 
1 Shipping Container and TRA Type 2 Shipping Capsule. 





Havlovick, B.J. EG and G Idaho, Inc., Idaho Falls, ID (United 
States). 27 Jul 1992. 82p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC07-76ID01570. Order Number 
DE93001918. Source: OSTI; NTIS; INIS; GPO Dep. 

The TRA Type | Shipping Container and TRA Type II Shipping 
Capsule were designed and fabricated at the Idaho National Engi- 
neering Laboratory as special form containers for the transport of 
non-fissile radioisotopes and fissile radioisotopes in exempt quanti- 
ties. The Type | container measures 0.75 in. outside diameter and 
3.000 in long. The Type II capsule is 0.495 in. outside diameter 
2.000 in. long. The container and capsule were tested and evalu- 
ated to determine their compliance with Title 49 Code of Federal 
Regulations 173, which governs packages for special form radioac- 
tive material. This report is based upon those tests and 
evaluations. The results of those tests and evaluations demon- 
strate the container and capsule are in full compliance with the 
special form shipping container regulations of 49 CFR 173. 


7869 (EGG-WTD—10354) Fugitive dust control experi 
ments using soll fixatives on vehicle traffic surfaces. Winberg, 
M.R.; Wixom, V.E. EG and G Idaho, Inc., Idaho Falls, ID (United 
States). Aug 1992. 32p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO7-761D01570. Order Number 
DE93001939. Source: OSTI; NTIS; INIS; GPO Dep. 

This report presents the results of engineering scale dust control 
experiments using soil fixative for contamination control during 
handling of transuranic waste. These experiments focused on con- 
trolling dust during retrieval operations of buried waste where 
waste and soil are intimately mixed. Sources of dust generation 
during retrieval operations include digging, dumping, and vehicle 
traffic. Because contaminants are expected to attach to soil parti- 
cles and move with the generated dust, control of the dust spread 
may be the key to contamination control. Dust control techniques 
examined in these experiments include the use of soil fixatives to 
control generation of fugitive dusts during vehicle traffic operations. 
Previous experiments conducted in FY 1990 included testing of the 
soil fixative, ENTAC. These experiments showed that ENTAC was 
effective in controlling dust generation but had several undesirable 
properties such as slow cure times and clogged the pumps and 
application nozzles. Therefore, other products would have to be 
evaluated to find a suitable candidate. As a result, two soil fixatives 
were tested in these present experiments, COHEREX-PM, an as- 
phalt emulsion product manufactured by Witco Corporation and 
FLAMBINDER, a calcium lignosulfonate product manufactured by 
Flambeau Corporation. The results of the experiments include 
product performance and recommended application methods for 


application in a field deployable contamination control unit to be 
built in FY 1993. 


7870 (FEMP/SUB—050) Mixed waste transportation: A 
case study. Dilday, D.R. (Ecotek, Inc., Erwin, TN (United States)); 
Kramer, J.F. Westinghouse Environmental Management Co. of 
Ohio, Cincinnati, OH (United States). Fernald Environmental Man- 
agement Project; Ecotek, Inc., Erwin, TN (United States). Jun 
1992. 6p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract ACO05-860R21600. (CONF-920851-83: Spectrum 
‘92: nuclear and hazardous waste management international topi- 
cal meeting, Boise, ID (United States), 23-27 Aug 1992). Order 
Number DE93001258. Source: OSTI; NTIS; INIS; GPO Dep. 
Decontamination and Decommissioning (D&D) activities at a 
DOE facility prescribed a test project which called for the treatment 
of DOE mixed waste at an off-site commercial treatment facility. A 
major activity during this project is the shipment of the mixed waste 
from the DOE facility to the commercial treatment facility located in 
another state. The US Department of Transportation (DOT) has pri- 
mary responsibility for regulating the transport of all hazardous 
material, including hazardous waste and radioactive material. DOT 
Code of Federal Regulations, Title 49, regulates shippers and carri- 
ers and sets specifications for the transportation and packaging of 
hazardous waste and radioactive material. Note: Per DOT defini- 
tions, radioactive material is not a hazardous waste, but is a 
hazardous material. Associated issues for transport are described. 


7871 (IAEA-TECDOC-673) Extended storage of spent 
fuel: Final report of a co-ordinated research programme on 
the behaviour of spent fuel and storage facility components 
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during long term storage (BEFAST-Il) 1986-1991. International 
Atomic Energy Agency, Vienna (Austria). Oct 1992. [111] Source: 
OSTI; NTIS (US Sales Only); INIS. 

This document is the final report on the IAEA Co-ordinated Re- 
search Programme on the Behaviour of Spent Fuel and Storage 
Facility Components during Long Term Storage (BEFAST-II, 1986- 
1991). It contains the results on wet and dry spent fuel storage 
technologies obtained from 16 organizations representing 13 coun- 
tries who participated in the co-ordinated research programme. 
Considerable quantities of spent fuel continue to arise and accu- 
mulate. Many countries are investigating the option of extended 
spent fuel storage prior to reprocessing or fuel disposal. Wet stor- 
age continues to predominate as an established technology with 
the construction of additional away-from-reactor storage pools. 
However, dry storage is increasingly used with most participants 
considering dry storage concepts for the longer term. Depending 
on the cladding type options of dry storage in air or inert gas are 
proposed. Dry storage is becoming widely used as a supplement 
to wet storage for zirconium alloy clad oxide fuels. Storage periods 
as long as under wet conditions appear to be feasible. Dry storage 
will also continue to be used for Al clad and Magnox type fuel. 
Enhancement of wet storage capacity will remain an important ac- 
tivity. Rod consolidation to increase wet storage capacity will 
continue in the UK and is being evaluated for LWR fuel in the 
USA, and may start in some other countries. High density storage 
racks have been successfully introduced in many existing pools 
and are planned for future facilities. For extremely long wet storage 
(>50 years), there is a need to continue work on fuel integrity in- 
vestigations and LWR fuel performance modelling. it might be that 
pool component performance in some cases could be more limiting 
than the FA storage performance. It is desirable to make concerted 
efforts in the field of corrosion monitoring and prediction of fuel 
cladding and poll component behaviour in order to maintain good 
experience of wet storage. Refs, figs and tabs. 


7872 (IAEA-TECDOC-673, pp. 59-61) Spent fuel storage in 
Argentina. Caizetta Larrieu, O. (Comision Nacional de Energia 
Atomica, San Carlos de Bariloche (Argentina). Centro Atomico Bar- 
iloche). International Atomic Energy Agency, Vienna (Austria). Oct 
1992. In Extended storage of spent fuel: Final report of a co- 
ordinated research programme on the behaviour of spent fuel and 
storage facility components during long term storage (BEFAST-II) 
1986-1991. [111] Order Number DE93610903. Source: OSTI; 
NTIS (US Sales Only); INIS. 

This paper reviews the status and trends of the spent fuel stor- 
age and disposal in Argentina. 


7873 (IAEA-TECDOC-673, pp. 63-64) Dry storage of spent 
fuel in Canada. Wasywich, K.M. (Atomic Energy of Canada Ltd., 
Pinawa, MB (Canada). Whiteshell Labs.); Frost, C.R. International 
Atomic Energy Agency, Vienna (Austria). Oct 1992. In Extended 
storage of spent fuel: Final report of a co-ordinated research 
programme on the behaviour of spent fuel and storage facility com- 
ponents during long term storage (BEFAST-II) 1986-1991. [111] 
Order Number DE93610903. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The purpose of this report is to provide an update on the dry 
storage of used fuel in Canada described at the last BEFAST-II 
meeting in Espoc, Finland, in 1989 August. 4 refs, 1 tab. 


7874 (IAEA-TECDOC-€73, pp. 65-69) Wet storage of spent 
fuel in Canada. Frost, C.R. (Ontario Hydro, Toronto, ON 
(Canada)); Wasywich, K.M. International Atomic Energy Agency, 
Vienna (Austria). Oct 1992. In Extended storage of spent fuel: Fi- 
nal report of a co-ordinated research programme on the behaviour 
of spent fuel and storage facility components during long term stor- 
age (BEFAST-II) 1986-1991. [111] Order Number DE93610903. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The purpose of this report is to provide an update on the wet 
storage of spent fuel in Canada. 6 refs, 2 tabs. 


7875 (IAEA-TECDOC-673, pp. 71-73) Spent fuel manage- 
ment in Finland (Status March 1991). Ryhaenen,  V. 
(Teollisuuden Voima Oy (Finland)). International Atomic Energy 
Agency, Vienna (Austria). Oct 1992. In Extended storage of spent 
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fuel: Final report of a co-ordinated research programme on the be- 
haviour of spent fuel and storage facility components during long 
term storage (BEFAST-II) 1986-1991. [111] Order Number 
DE93610903. Source: OSTI; NTIS (US Sales Only); INIS. 

This paper reviews the status and perspectives of the spent fuel 
management in Finland. 


7876 (IAEA-TECDOC-673, pp. 75-82) LWR spent fuel man- 
agement in the Federal Republic of Germany. Peehs, M. 
(Bereich Energieerzeugung KWU, Erlangen, (Germany). Siemens 
AG); Rudolf, C. International Atomic Energy Agency, Vienna (Aus- 
tria). Oct 1992. In Extended storage of spent fuel: Final report of a 
co-ordinated research programme on the behaviour of spent fuel 
and storage facility components during long term storage 
(BEFAST-II) 1986-1991. [111] Order Number DE93610903. 
Source: OSTI; NTIS (US Sales Only); INIS. 

This report describes the present status of nuclear waste man- 
agement in the FRG. The report reflects recent changes in the 
realisation of the different steps in the waste management. 


7877 (IAEA-TECDOC-673, pp. 83-85) Spent fuel manage- 
ment in Hungary: Improvement of water storage technology of 
spent fuel. Ferenczi, G. (Eroeterv, Budapest (Hungary)). Interna- 
tional Atomic Energy Agency, Vienna (Austria). Oct 1992. In 
Extended storage of spent fuel: Final report of a co-ordinated re- 
search programme on the behaviour of spent fuel and storage 
facility components during long term storage (BEFAST-II) 1986- 
1991. [111] Order Number DE93610903. Source: OSTI; NTIS (US 
Sales Only); INIS. 
This report reviews the spent fuel management in Hungary. 


7878 (IAEA-TECDOC-673, pp. 87-90) Italian activities in 
spent fuel management. Guidotti, M. (ENEA, Casaccia (italy). 
Centro Ricerche Energia). International Atomic Energy Agency, Vi- 
enna (Austria). Oct 1992. In Extended storage of spent fuel: Final 
report of a co-ordinated research programme on the behaviour of 
spent fuel and storage facility components during long term storage 
(BEFAST-Il) 1986-1991. [111] Order Number DE93610903. 
Source: OSTI; NTIS (US Sales Only); INIS. 

After the 1987 referendum the Italian Government decided a 
moratorium on its nuclear energy activities; accordingly, the sta- 
tions of LATINA (GCR) and TRINO (PWR) and CAORSO (BWR), 
were definitively shut down, meanwhile, ENEA had also deter- 
mined to decommission its nuclear fuel cycle pilot plants. The 
paper reviews the status of the spent fuel storage in Italy. 2 tabs. 


7879 (IAEA-TECDOC-673, pp. 91-93) LWR spent fuel man- 
agement in Japan. Kawasaki, S. (Japan Atomic Energy Inst., 
Tokai, Ibaraki (Japan)); Ogata, Y. International Atomic Energy 
Agency, Vienna (Austria). Oct 1992. In Extended storage of spent 
fuel: Final report of a co-ordinated research programme on the be- 
haviour of spent fuel and storage facility components during long 
term storage (BEFAST-II) 1986-1991. [111] Order Number 
DE93610903. Source: OSTI; NTIS (US Sales Only); INIS. 

The paper reviews the strategy of spent LWR fuel management 
of Japan, which has its base in reprocessing of spent fuel and sub- 
sequent utilization of recovered uranium and plutonium as nuclear 
fuel. 


7880 (IAEA-TECDOC-673, pp. 95-97) Spent fuel manage- 
ment in the Republic of Korea. Suh, In-Suh (Korea Atomic 
Energy Research Inst., Daeduk (Korea, Republic of)); Ro Seung 
Gy. International Atomic Energy Agency, Vienna (Austria). Oct 
1992. In Extended storage of spent fuel: Final report of a co- 
ordinated research programme on the behaviour of spent fuel and 
storage facility components during long term storage (BEFAST-II) 
1986-1991. [111] Order Number DE93610903. Source: OSTI; 
NTIS (US Sales Only); INIS. 


The paper reviews the status of the spent fuel management in 
the Republic of Korea. 


7881 


(IAEA-TECDOC-€73, pp. 99-103) Spent fuel manage- 
ment in the Union of Soviet Socialist Republics. Kritskij, V. 
(VNIPIET, Leningrad (Russian Federation)). International Atomic 
Energy Agency, Vienna (Austria). Oct 1992. In Extended storage of 
spent fuel: Final report of a co-ordinated research programme on 
the behaviour of spent fuel and storage facility components during 
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long term storage (BEFAST-II) 1986-1991. [111] Order Number 
DE93610903. Source: OSTI; NTIS (US Sales Only); INIS. 

To date nuclear power in the USSR is based on the reactors of 
WWER-440 and 1000, and RBMK-1000 and 1500 types. Power 
plants with breeders of BN-350 and BN-600 types are also in oper- 
ation; 46 power units are working with spent fuel arisings of 1300 t/ 
y. The concept of spent fuel management adopted nowadays is to 
store fuel in AR or AFR facilities for 3-10 years before shipment for 
reprocessing or long-term storage (BEFAST). Wet storage is the 
preferred mode and will evidently remain as such during the next 
20-30 years due to its high reliability and economical efficiency. 3 
figs. 


7882 (IAEA-TECDOC-673, pp. 107-109) Status of spent 
fuel storage in the United States of America. Lambert, R. 
(Electric Power Research Inst., Palo Alto, CA (United States)). In- 
ternational Atomic Energy Agency, Vienna (Austria). Oct 1992. In 
Extended storage of spent fuel: Final report of a co-ordinated re- 
search programme on the behaviour of spent fuel and storage 
facility components during long term storage (BEFAST-II) 1986- 
1991. [111] Order Number DE93610903. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Based on the rapidly growing need for additional on-site spent 
fuel storage, U.S. utilities are now actively planning their fuel stor- 
age strategies. Assuming maximum utility pool reracking and no 
new nuclear orders, the expected cumulative demand for additional 
on-site storage is 890 MTU by 1995, 2910 MTU by 2000, 6390 
MTU by 2005, and 11,600 MTU by 2010. This on-site storage 
demand will be substantially reduced if the DOE’s Monitored Re- 
trievable Storage (MRS) facility can be put in place by 1998 as 
planned. 


7883 (INIS-mf-13401, pp. 403-405) Ontario Hydro’s trans- 
portation of radioactive material and emergency response 
plan. Karmali, N. (Ontario Hydro, Toronto, ON (Canada)). Cana- 
dian Nuclear Society, Toronto, ON (Canada). 1991. [557] 
(CONF-9106378—: Annual conference of the Canadian Nuclear As- 
sociation (CNA) and the Canadian Nuclear Society (CNS), 
Saskatoon (Canada), 9-12 Jun 1991). In Proceedings of the Cana- 
dian Nuclear Society 12. annual conference. Order Number 
DE93610781. Source: OSTI; NTIS (US Sales Only); INIS. 

Ontario Hydro has been transporting radioactive material for al- 
most 30 years without any release to the environment. There have 
been three accidents involving Hydro’s shipments of radioactive 
material with no spill of material in any of the incidents. In addition 
to the quality packaging and shipping program, Ontario Hydro has 
an Emergency Response Plan and capability to deal with an acci- 
dent involving a shipment of radioactive material. The Corporation’s 
ability to respond and to provide emergency public information in 
the event of an accident minimizes the risk to the public and the 
environment. This emphasizes our commitment to worker safety 
and public safety. Response capability is mandated under various 
legislation and regulations. 


7884 (INIS-mf-13402, pp. 3.4-6-3.4-8) Ontario Hydro’s 
transportation of radioactive material and emergency re- 
sponse plan. Karmali, N. (Ontario Hydro, Toronto, ON (Canada)). 
Canadian Nuclear Association, Toronto, ON (Canada); Canadian 
Nuclear Society, Toronto, ON (Canada). 1991. [811] (CONF- 
9106378-: Annual conference of the Canadian Nuclear Association 
(CNA) and the Canadian Nuclear Society (CNS), Saskatoon 
(Canada), 9-12 Jun 1991). In Conference summaries: Summaries 
of the 31. Canadian Nuclear Association annual conference, and 
the 12. Canadian Nuclear Society annual conference. Order Num- 
ber DE93610782. Source: OSTI; NTIS (US Sales Only); INIS. 

See proceedings for full document. 

Short communication. MOTOR VEHICLE ACCIDENTS/ 


emergency plans; RADIOACTIVE MATERIALS; ROAD TRANS- 
PORT 


7885 (Juel-2625, pp. 17-30) Legal aspects of radioactive 
waste management and disposal. Laser, M. (Forschungszentrum 
Juelich GmbH (Germany). Dekontamination). Forschungszentrum 
Juelich GmbH (Germany). Zentralabteilung Forschungsreaktoren 
und Kerntechnische Betriebe. May 1992. (In German). (CONF- 
9105412-: Seminar on radioactive waste in the Federal Republic 





of Germany, Rheinsberg (Germany), 23 May 1991). In Radioactive 
waste in the Federal Republic of Germany. 168p. Order Number 
DE93766171. Source: OSTI; NTIS (US Sales Only); INIS. 

The management and disposal of radioactive waste is regulated 
by a variety of laws, regulations, guidelines and rules etc. Apart 
from Atomic Energy Legislation (Atomic Energy Law Atg, Radiation 
Protection Regulation StriSchV et.al.), primarily _ pollution 
regulations (the Federal Immission Control Law, 4th regulation con- 
cerning installations subject to approval, Clean Air Technical Code) 
must be observed. The legal situation in the Federal Republic of 
Germany at present is explained from the perspective of an engi- 
neer using practical examples. (orig/BBR). 


7886 (LBL-PUB-5355) Certification plan  transuranic 
waste: Hazardous Waste Handling Facility. Lawrence Berkeley 
Lab., CA (United States). Jun 1992. 73p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC03-76SF00098. 
Order Number DE93002582. Source: OSTI; NTIS; INIS; GPO Dep. 
The purpose of this plan is to describe the organization and 
methodology for the certification of transuranic (TRU) waste han- 
died in the Hazardous Waste Handling Facility at Lawrence 
Berkeley Laboratory (LBL). The plan incorporates the applicable 
elements of waste reduction, which include both up-front minimiza- 
tion and end-product treatment to reduce the volume and toxicity of 
the waste; segregation of the waste as it applies to certification; an 
executive summary of the Quality Assurance Implementing Man- 
agement Plan (QAIMP) for the HWBF; and a list of the current and 
planned implementing procedures used in waste certification. 


7887 (NUREG-0383-Vol.3-Rev.12) Directory of Certificates 
of Compliance for Radioactive Materials Packages: Volume 3, 
Revision 12, Report of NRC Approved Quality Assurance Pro- 
grams for Radioactive Materials Packages. Nuclear Regulatory 
Commission, Washington, DC (United States). Div. of Safeguards 
and Transportation. Oct 1992. 145p. Sponsored by Nuclear Regu- 
latory Commission, Washington, DC (United States). Source: 
OSTI; NTIS; INIS; GPO. 

This directory contains a Report of the US Nuclear Regulatory 
Commission's Approved Packages (Volume 1), Certificates of 
Compliance (Volume 2), and a Report of NRC Approved Quality 
Assurance Programs (Volume 3), for Radioactive Materials Pack- 
ages effective October 1, 1992. The purpose of this directory is to 
make available a convenient source of information on packaging 
which have been approved by the US Nuclear Regulatory Commis- 
sion. To assist in identifying packaging, an index by Model Number 
and corresponding Certificate of Compliance Number is included at 
the front of Volumes 1 and 2. A listing by packaging types is 
included in the back of Volume 2. An alphabetical listing by Com- 
pany name is included in the back of Volume 3 for approved QA 
programs. The reports include a listing of all users of each 
package-design and approved QA programs prior to the publication 
date of the directory. 


7888 (SAND-91-2626C) Comparison of elastic and inelas- 
tic analyses. Ammerman, D.J.; Heinstein, M.W.; Wellman, G.W. 
Sandia National Labs., Albuquerque, NM (United States). [1992]. 
8p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-76DP00789. (TTC—1122;CONF-920905—47: 10. 
international symposium on the packaging and transportation of ra- 
dioactive materials: PATRAM '92, Yokohama (Japan), 13-18 Sep 
1992). Order Number DE93002305. Source: OSTI; NTIS; INIS; 
GPO Dep. 

The use of inelastic analysis methods instead of the traditional 
elastic analysis methods in the design of radioactive material 
(RAM) transport packagings leads to a better understanding of the 
response of the package to mechanical loadings. Thus, better as- 
sessment of the containment, thermal protection, and shielding 
integrity of the package after a structural accident event can be 
made. A more accurate prediction of the package response can 
lead to enhanced safety and also allow for a more efficient use of 
materials, possibly leading to a package with higher capacity or 
lower weight This paper will discuss the advantages and disadvan- 
tages of using inelastic analysis in the design of RAM shipping 
packages. When using inelastic analysis the entire nonlinear re- 
sponse of the material must be known, including the effects of 
temperature changes and strain rate. There currently is not an 
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acceptance criteria for this type of analysis that is approved by reg- 
ulatory agencies. Inelastic analysis acceptance criteria based on 
failure stress, failure strain, or plastic energy density could be de- 
veloped. For both elastic and inelastic analyses it is also important 
to include other sources of stress in the analyses, such as fabrica- 
tion stresses, thermal stresses, stresses from bolt preloading, and 
contact stresses at material interfaces. 


7889 (SAND-91-2642C) A methodology for the transfer of 
probabilities between accident severity categories. Whitlow, 
J.D.; Neuhauser, K.S. Sandia National Labs., Albuquerque, NM 
(United States). [1991]. 8p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC04-76DP00789. (TTC— 
1134;CONF-920905-30: 10. international symposium on the 
packaging and transportation of radioactive materials: PATRAM 
"92, Yokohama (Japan), 13-18 Sep 1992). Order Number 
DE93000712. Source: OSTI; NTIS; INIS; GPO Dep. 

A methodology has been developed which allows the accident 
probabilities associated with one accident-severity category 
scheme to be transferred to another severity category scheme. The 
methodology requires that the schemes use a common set of 
parameters to define the categories. The transfer of accident prob- 
abilities is based on the relationships between probability of 
occurrence and each of the parameters used to define the cate- 
gories. Because of the lack of historical data describing accident 
environments in engineering terms, these relationships may be dif- 
ficult to obtain directly for some parameters. Numerical models or 
experienced judgement are often needed to obtain the relation- 
ships. These relationships, even if they are not exact, allow the 
accident probability associated with any severity category to be dis- 
tributed within that category in a manner consistent with accident 
experience, which in turn will allow the accident probability to be 
appropriately transferred to a different category scheme. 


7890 (SAND-91-2657C) Plutonium air transportable pack- 
age development using metallic filaments and composite 
materials. Pierce, J.D.; Neilsen, M.K. Sandia National Labs., Albu- 
querque, NM (United States). [1991]. 16p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-76DP00789. 
(CONF-920905—42: 10. international symposium on the packaging 
and transportation of radioactive materials: PATRAM '92, Yoko- 
hama (Japan), 13-18 Sep 1992). Order Number DE93002288. 
Source: OSTI; NTIS; INIS; GPO Dep. 

A new design concept for plutonium air transport packagings has 
been developed by the Transportation Systems Department and 
modeled by the Engineering Mechanics and Material Modeling 
Department at Sandia National laboratories. The new concept re- 
sulted from an in-depth review of existing package design 
philosophies and limitations. This new design concept uses a very 
robust primary containment vessel with elastomeric seals for pro- 
tection and confinement of an inner containment vessel with 
contents. An overpack consisting of multiple layers of plastically- 
deformable metallic wire mesh and high-tensile strength materials 
is placed around the containment vessels to provide energy ab- 
sorption for the primary containment vessel as well as thermal 
protection. The use of intermittent layers with high-tensile strength 
results in a limiter which remains in place during accidental impact 
events and can be relied upon to provide subsequent puncture and 
fire protection. In addition, an outer shell around the energy ab- 
sorbing material is provided for handling and weather protection. 
Scoping tests were performed on material samples, wall sections, 
and partially modeled prototypes. To evaluate various design fea- 
tures, finite element analyses were performed on the package. 


7891 (SAND—91-2671C) A radioactive waste transporta- 
tion package monitoring system for normal transport and 
accident emergency response conditions. Brown, G.S.; Cash- 
well, J.W.; Apple, M.L. Sandia National Labs., Albuquerque, NM 
(United States). [1991]. 6p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC04-76DP00789. (CONF- 
920905-45: 10. international symposium on the packaging and 
transportation of radioactive materials: PATRAM ‘92, Yokohama 
(Japan), 13-18 Sep 1992; TTC—1140). Order Number 
DE93002458. Source: OSTI; NTIS; INIS; GPO Dep. 

Shipments of radioactive material (RAM) constitute but a small 
fraction of the total hazardous materials shipped in the United 
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States each year. Public perception, however, of the potential con- 
sequences of a release from a transportation package containing 
RAM has resulted in significant regulation of transport operations, 
both to ensure the integrity of a package in accident conditions and 
to place operational constraints on the shipper. Much of this atten- 
tion has focused on shipments of spent nuclear fuel and high level 
wastes which, although comprising a very small number of total 
shipments, constitute a majority of the total curies transported on 
an annual basis. This report discusses the shipment of these 
highly radioactive materials. 


7892 (SAND-91-2672C) Transportation accidents/ 
incidents involving radioactive materials (1971-1991). Cash- 
well, C.E. (Applied Physics, Inc., Albuquerque, NM (United 
States)); McClure, J.D. Sandia National Labs., Albuquerque, NM 
(United States). [1992]. 7p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC04-76DP00789. (TTC— 
1141;CONF-920905-48: 10. international symposium on _ the 
packaging and transportation of radioactive materials: PATRAM 
92, Yokohama (Japan), 13-18 Sep 1992). Order Number 
DE93002304. Source: OSTI; NTIS; INIS; GPO Dep. 

The Radioactive Materials Incident Report (RMIR) database con- 
tains information on transportation-related accidents and incidents 
involving radioactive materials that have occurred in the United 
States. The RMIR was developed at Sandia National Laboratories 
(SNL) to support its research and development program efforts for 
the US Department of Energy (DOE). This paper will address the 
following topics: background information on the regulations and 
process for reporting a hazardous materials transportation incident, 
overview data of radioactive materials transportation accidents and 
incidents, and additional information and summary data on how 
packagings have performed in accident conditions. 


7893 (SAND-91-2732C) System certification: An alterna- 


tive to package certification?. Luna, R.E. (Sandia National Labs., 
Albuquerque, NM (United States)); Jefferson, R.J. Sandia National 
Labs., Albuquerque, NM (United States). [1991]. 8p. Sponsored by 


USDOE, Washington, DC (United States). DOE Contract AC04- 
76DP00789. (CONF-920905-44: 10. international symposium on 
the packaging and transportation of radioactive materials: PATRAM 
92, Yokohama (Japan), 13-18 Sep 1992). Order Number 
DE93002470. Source: OSTI; NTIS; INIS; GPO Dep. 

One precept of the current radioactive material transportation 
regulations is that the package is the primary protection for the 
public. A packaging is chosen to provide containment, shielding, 
and criticality control suitable to the quantity and characteristics of 
the radionuclide being transported. Occasionally, radioactive mate- 
rials requiring transport are not of a mass or size that would allow 
the materials to be shipped in an appropriate packaging. Where 
the shipment to be made is relatively infrequent, there may be eco- 
nomic and time penalties that may hamper shipment or force the 
shipper into uneconomic or high risk options. However, there is 
recognition of such situations in the Intemational Atomic Energy 
Agency (IAEA) regulations under the provisions for Special Ar- 
rangement. The principal paragraphs defining Special Arrangement 
in Regulations for the Safe of Radioactive Material; Safety Series 6 
(SS6) [IAEA, 1990a] are 141, 211, 720, and 727. In the US regula- 
tions the applicable term is “Exemption.” An exemption is obtained 
from either the United States Department of Transportation (US- 
DOT) or the United States Nuclear Regulatory Commission 
(USNRC) depending on the character of the needed exemption. 
The essential concept is that some requirements of the regulations 
that apply in a given situation are not required if the shipment is 
subjected to other operational controls that provide an equivalent 
level of risk to that attained if the regulations were observed fully. 
This paper deals primarily with changing of packaging require- 
ments in Special Arrangements, but it is also true that operational 
requirements also may be changed as a result of an Exemption or 
Special Arrangement approval by a regulatory authority. 


7894 (SAND-92-1570C) Application of robotic handling 
concepts to spent nuclear fuel storage and transport systems. 
Bennett, P.C. Sandia National Labs., Albuquerque, NM (United 
States). [1992]. 5p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-76DP00789. (CONF-930403— 
7: 5. topical meeting on robotics and remote systems, Knoxville, 
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TN (United States), 26-29 Apr 1993; TTC—1221). Order Number 
DE93003997. Source: OSTI; NTIS; INIS; GPO Dep. 

Laboratory demonstrations sponsored by the US Department of 
Energy at Sandia National Laboratories have shown the feasibility 
of robotically performing handling operations on spent nuclear fuel 
casks. These demonstrations have helped form the basis for cask 
design for robotic handling. Animated models of the operations 
have evolved into the cornerstone of the robotic control system. 
They are used for autonomous path and motion planning and exe- 
cution, and to provide computer assistance and intervention during 
teleoperated robotic control to enhance operator effectiveness. The 
animated models are fed directly into the robot control system, au- 
tomatically programming the robots for validation by demonstration. 
These models have also assisted in the visualization of tasks 
within facilities, and can enhance facility performance evaluations. 


7895 (SAND-92-2138C) Use of a commercial heat transfer 
code to predict horizontally oriented spent fuel rod tempera- 
tures. Wix, S.D. (GRAM, Inc., Albuquerque, NM (United States)); 
Koski, J.A. Sandia National Labs., Albuquerque, NM (United 
States). [1992]. 6p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-76DP00789. (CONF-930408— 
5: International high-level radioactive waste management 
conference, Las Vegas, NV (United States), 25-29 Apr 1993). Or- 
der Number DE93002302. Source: OSTI; NTIS; INIS; GPO Dep. 

Radioactive spent fuel assemblies are a source of hazardous 
waste that will have to be dealt with in the near future. It is antici- 
pated that the spent fuel assemblies will be transported to disposal 
sites in spent fuel transportation casks. In order to design a reliable 
and safe transportation cask, the maximum cladding temperature 
of the spent fuel rod arrays must be calculated. The maximum rod 
temperature is a limiting factor in the amount of spent fuel that can 
be loaded in a transportation cask. The scope of this work is to 
demonstrate that reasonable and conservative spent fue! rod tem- 
perature predictions can be made using commercially available 
thermal analysis codes. The demonstration is accomplished by a 
comparison between numerical temperature predictions, with a 
commercially available thermal analysis code, and experimental 
temperature data for electrical rod heaters simulating a horizontally 
oriented spent fuel rod bundle. 


7896 (WHC-EP-0336-Rev.2) Motor Carrier Evaluation Pro- 
gram Plan: Revision 2. Birkland, J.A.; Maxwell, J.E.; Portsmouth, 
J.H.; Toolson, G.P. Westinghouse Hanford Co., Richland, WA 
(United States). Sep 1992. 103p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC06-87RL10930. Order 
Number DE93003990. Source: OSTI; NTIS; GPO Dep. 

The purpose of the Motor Carrier Evaluation Program is to de- 
velop a set of standards or guidelines that can be used to evaluate 
the ability of motor carriers to safely transport Highway Route- 
Controlled Quantities (HRCQ), Truckload (TL) quantities and 
Less-Than-Truckload (LTL) quantities of radioactive and hazardous 
materials or wastes owned by the US Department of Energy 
(DOE). This program document consists of a narrative report de- 
tailing the criteria and methodology used to objectively evaluate 
potential motor carriers. A sample Motor Carrier Evaluation/Carrier 
Profile and a Motor Carrier Inspection Data Sheet are included as 
appendixes to this report. The primary intent of this report is to de- 
fine and describe the methodology and criteria used to perform the 
task of effectively evaluating a motor carrier's ability to safely trans- 
port radioactive and other hazardous materials. 


7897 (WHC-EP—0337-Rev.2) Motor Carrier Evaluation Pro- 
gram procedure: Revision 2. Birkland, J.A.; Maxwell, J.E.; 
Portsmouth, J.H.; Toolson, G.P. Westinghouse Hanford Co., Rich- 
land, WA (United States). Sep 1992. 15p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC06-87RL10930. 
Order Number DE93004070. Source: OSTI; NTIS; INIS; GPO Dep. 

The US Department of Energy (DOE) Transportation Manage- 
ment Division (DOE-TMD) has the overall responsibility to provide 
a well-managed transportation program for the safe, efficient, and 
economical transportation of DOE-owned material. In the 
performance of these duties, the DOE-TMD has established an ex- 
emplary safety record in the transportation of hazardous materials. 
The DOE recognizes that its responsibility for hazardous material 
does not end when the shipments leave the DOE sites. A special 





partnership is needed between the DOE, the DOE contractors, and 
the carriers chosen to transport hazardous materials. As in any 
partnership, it is critical that DOE know essential information about 
its partner in this joint venture. In fulfillment of its responsibility for 
the safe transportation of radioactive materials as well as other 
hazardous commodities and wastes routinely shipped from many 
DOE locations nationwide, the DOE-TMD has developed this policy 
for a motor carrier evaluation program. It is the intent of the DOE- 
TMD that this Motor Carrier Evaluation Program be implemented at 
all DOE locations to the fullest extent practicable. This program will 
assist in the evaluation of carriers transporting Highway Route 
Controlled Quantities (HRCQ) of radioactive material, because 
these shipments frequently are in the “public eye.” The program 
will also evaluate truckload (TL) quantity transporters of hazardous 
materials, including radioactive material and chemical wastes. The 
program has also recently been expanded to include motor carriers 
transporting less-than-truckload (LTL) quantities of these materials. 


7898 (WHC-SA-1385) Alternative risk-based criteria for 
transportation of radioactive material on the United States De- 
partment of Energy Hanford Site. Mercado, J.E.; Field, J.G.; 
Smith, R.J.; Wang, O.S. Westinghouse Hanford Co., Richland, WA 
(United States). Sep 1992. 10p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC06-87RL10930. 
(CONF-920905-49: 10. international symposium on the packaging 
and transportation of radioactive materials: PATRAM ‘92, Yoko- 
hama (Japan), 13-18 Sep 1992). Order Number DE93004493. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The Westinghouse Hanford position on equivalent safety for on- 
site transportation is based on a regulation-based risk acceptance 
approach. The acceptance criteria based on conservative regula- 
tory individual dose limits have been verified to be less than the 
iso-risk lines corresponding to the operational risk at normal condi- 
tions of transport. An uncertainty study is being initiated to estimate 
the magnitude of the uncertainty, especially for low-probability 
events at frequencies less than 10~®/yr. This paper documents a 
Westinghouse Hanford approach to deal with equivalent safety for 
onsite transportation. Also included are the relevant technical 
bases, which will be reviewed and revised, if necessary, as soon 
as the radioactive health effect study is updated by the authorita- 
tive national or international agencies. A procedural methodology 
for applications to onsite transportation activities is also discussed. 


0510 Economic, Industrial, and Business Aspects 
Refer also to citation(s) 7788, 8069, 8105, 8106, 8107, 8788 


7899 (DOE/UMTRA-171) Economic evaluation of inactive 
uranium mill tailings, Vitro Site, Sait Lake City, Utah. Teel, J.H. 
Sandia National Labs., Albuquerque, NM (United States); Mountain 
States Research and Development, Tucson, AZ (United States); 
Jacobs Engineering Group, Inc., Pasadena, CA (United States); 
USDOE Albuquerque Operations Office, NM (United States). Ura- 
nium Mill Tailings Remedial Action Project Office. Nov 1992. 203p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-82AL14086 ;AC04-76DP00789. Order Number 
DE93005951. Source: OSTI; NTIS; GPO Dep. 

Mountain States Research and Development was contracted on 
March 1, 1981 to make an economic evaluation study at each of 
12 abandoned uranium mill tailings sites in the western states. The 
objective of this work was to obtain the data necessary at each site 
to determine the possible revenue that could be derived from re- 
processing the tailings. To accomplish this objective a drilling and 
sampling program was established for each site to determine the 
total amount of tailings and subbase material available for treat- 
ment and the amount of recoverable uranium, vanadium and 
molybdenum. These three metals were selected due to their com- 
mon occurrence in uranium ores and common extractability in the 
leaching process. Laboratory leaching was then conducted on the 
samples obtained to determine the extractability of each of these 
metals and the optimum plant process to be applied. The eco- 
nomic evaluation is based upon the recoverable values in the 
tailings and subbase material and is limited to consideration of the 
direct capital and operating costs required in connection with pro- 
cessing of each respective site. Excavating, transportation and 
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disposal of the material from each site in an environmentally ac- 
ceptable location and manner was not within the scope of this 
project. It will be necessary to complete a separate study of these 
areas in order to determine the total costs involved. The process- 
ing costs, added to the excavating, transportation and disposal 
costs will then provide a complete overview of the potential prof- 
itability (or loss) from reprocessing tailings at each site. This report 
contains the results of the investigations of the Vitro Site. 


0520 Waste Management 


Refer also to citation(s) 7832, 7833, 7835, 7836, 7837, 7838, 
7839, 7840, 7841, 7842, 7843, 7844, 7845, 7848, 7849, 7850, 
7851, 7852, 7853, 7854, 7855, 7856, 7857, 7858, 7859, 7860, 
7862, 7869, 7871, 7872, 7875, 7876, 7877, 7878, 7879, 7881, 
7882, 7886, 7895, 7899, 8037, 8038, 8041, 8043, 8044, 8045, 
8054, 8055, 8056, 8058, 8064, 8065, 8066, 8067, 8070, 8071, 
8073, 8074, 8081, 8083, 8084, 8085, 8086, 8604, 8759, 8922, 
8923, 8992, 8993, 8994, 8995, 8996, 9015, 9125, 9315, 9480, 
9523, 9615, 9616, 9658, 9705, 9817, 9826, 10110, 10138, 10142, 
10187, 10221, 10244, 10245, 10246, 10247, 10248, 10249, 10250, 
10251, 10265, 10266, 10267, 10268, 10269, 10270, 10271, 10272, 
10273, 10277, 10279, 10280, 10283, 10285, 10286, 10287, 10288, 
10290, 10291, 10292, 10293, 10294, 10295, 10296, 10297, 10317, 
10322, 10328, 10335, 10428, 11448, 11538 


7900 (AECL-—10397) A mechanistic study of the uniform 
corrosion of copper in compacted clay-sand soll. Litke, C.D.; 
Ryan, S.R.; King, F. Atomic Energy of Canada Ltd., Pinawa, MB 
(Canada). Whiteshell Nuclear Research Establishment; Ontario Hy- 
dro, Toronto, ON (Canada). Aug 1992. [141] (COG—91-304.). 
Source: OSTI; NTIS (US Sales Only); INIS. 

The results of a study of the mechanism of uniform corrosion of 
copper under simulated nuclear fuel waste disposal conditions are 
presented. Evidence is given that suggests that the rate-controlling 
process is the transport of copper corrosion products away from 
the corroding surface. In the experiments described here, the cop- 
per diffused through a column of compacted clay-sand buffer. The 
properties of the buffer material, especially its ability to sorb copper 
species, are significant in determining the rate of uniform corrosion 
of copper. The evidence that copper diffusion is rate-controlling 
stems from the effect of +-radiation on the tests. In the presence of 
-tadiation, copper diffused farther along the column of compacted 
buffer material than in the unirradiated tests, but the corrosion rate 
was lower. These two effects can be best explained in terms of a 
slow copper-diffusion process. Irradiation is thought to reduce the 
extent of sorption of copper by the clay component of the buffer. 
This results in a more mobile copper species and a smaller interfa- 
cial flux of copper (i.e., a lower corrosion rate). 


7901 (AECL-10477) Assessment of materials for contain- 
ment of nuclear fuel waste: Environment-sensitive fracture of 
titanium. Clarke, C.F.; Hardie, D.; Ikeda, B.M. Atomic Energy of 
Canada Ltd., Pinawa, MB (Canada). Whiteshell Nuclear Research 
Establishment; Ontario Hydro, Toronto, ON (Canada). Aug 1992. 
[51] (COG—92-162.). Source: OSTI; NTIS (US Sales Only); INIS. 

As part of the assessment program for container materials for 
the long-term disposal of nuclear fuel waste, a test involving slow 
tensile straining at 10-5 mm/s has been developed to study the ef- 
fect of hydrogen on the fracture behaviour of titanium. Compact 
tension specimens of Grade-2 and Grade-12 material have been 
precracked in fatigue before charging with hydrogen at various 
concentrations up to 3000 wppm and then straining to failure. At 
low hydrogen concentrations, propagation of a slow crack may be 
followed at higher stress intensities by fast brittle failure, whereas 
at high concentrations the majority of materials suffer only fast brit- 
tle failure at stress intensity factors that decrease with increasing 
hydrogen content. The resistance of both Grade-2 and Grade-12 
titanium to embrittlement by hydrogen is more dependent upon mi- 
crostructure, and particularly the distribution of G-phase, than upon 
the concentration of basal poles lying perpendicular to the principal 
fracture plane. 


7902 (AERE-R-13131) Mass transfer and sorptive proper- 
ties of geological samples from the Drigg site. Berry, J.A.; 
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Brownsword, M.; Gilling, D.; Jefferies, N.L.; Lineham, T.R.; Linsell, 
.M. UKAEA Harwell Lab. (United Kingdom). Chemistry Div. Feb 
1990. [74] Source: OSTI; NTIS (US Sales Only); INIS. 

This report presents the results of an experimental programme to 
determine the mass transfer and sorptive properties of selected 
glacial sand and clays from the Drigg Disposal Site operated by 
British Nuclear Fuels pic. The hydraulic conductivity of both the 
sand and clay has been determined and the sensitivity of this 
parameter to changing water chemistry investigated. The hydrody- 
namic dispersion properties of the glacial sand were measured in 
order to aid the interpretation of column sorption experiments. The 
sorption of strontium and uranium from groundwater onto clay and 
sand samples has been studied using through-diffusion, column 
and batch techniques. Employing the batch technique, the effect of 
a series of humic acid concentrations on distribution ratios for ura- 
nium and plutonium has also been investigated. Groundwater and 
trench leachate were used with both clay and sand. (author). 


7903 (ANL/CMT/CP-76242) Accelerated glass reaction un- 
der PCT conditions. Ebert, W.L.; Bates, J.K.; Buck, E.C.; Bradley, 
C.R. Argonne National Lab., IL (United States). [1992]. 9p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-31109-ENG-38. (CONF-921101-75: 16. Material Research So- 
ciety international symposium on the scientific basis for nuclear 
waste management fall meeting, Boston, MA (United States), 30 
Nov - 5 dec 1992). Order Number DE93006402. Source: OSTI; 
NTIS; INIS; GPO Dep. 

Static leach tests similar to PCT (Product Consistency Test) were 
performed for up to 2 years to assess long-term reaction behavior 
of high-level nuclear waste glasses similar to those at Defense 
Waste Processing Facility. These tests show the reaction rate to 
decrease with the reaction time from an initially high rate to a low 
rate, but then to accelerate to a higher rate after reaction times of 
about 1 year, depending on glass surface area/leachant volume 
ratio used. Solution concentrations of soluble glass components in- 
crease as the reaction is accelerated, while release of other glass 
components into solution is controlled by secondary phases. Net 
resutt is that transformation of glass to stable phases is accelerated 
while the solution becomes enriched in soluble components not ef- 
fectively contained in secondary phases. Rate becomes linear in 
time after the acceleration and may be similar to the initial forward 
rate. A current model of glass reaction predicts that the glass reac- 
tion will be accelerated upon the formation of secondary phases 
which lower the silicic acid solution concentration. These tests 
show total Si concentration to increase upon reaction acceleration, 
however, which may be due to the slightly higher pH attained with 
the acceleration. The sudden change in the reaction rate is likely 
due to secondary phase formation. 17 refs, 2 tabs, 3 figs. 


7904 


(ANL/CMT/CP-77755) Leach resistance properties 
and release processes for salt-occluded zeolite A. Lewis, M.A.; 
Fischer, D.F.; Laidler, J.J. Argonne National Lab., IL (United 
States). Chemical Technology Div. [1992]. 7p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-31109- 


ENG-38. (CONF-921101-30: 16. Material Research Society 
international symposium on the scientific basis for nuclear waste 
management fall meeting, Boston, MA (United States), 30 Nov - 5 
dec 1992). Order Number DE93005573. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The pyrometallurgical processing of spent fuel from the Integral 
Fast Reactor (IFR) results in a waste of LiCI-KCI-NaCi salt contain- 
ing approximately 10 wt% fission products, primarily CsCl and 
SrCiz. For disposal, this waste must be immobilized in a form that 
it is leach resistant. A salt-occluded zeolite has been identified as a 
potential waste form for the salt. Its leach resistance properties 
were investigated using powdered samples. The results were that 
strontium was not released and cesium had a low release, 0.056 g/ 
m* for the 56 day leach test. The initial release (within 7 days) of 
alkali metal cations was rapid and subsequent releases were much 
smaller. The releases of aluminum and silicon were 0.036 and 
0.028 g/m?, respectively, and were constant. Neither alkali metal 
cation hydrolysis nor exchange between cations in the leachate and 
those in the zeolite was significant. Only sodium release followed 
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t°> kinetics. Selected dissolution of the occluded salt was the pri- 
mary release process. These results confirm that salt-occluded 
zeolite has promise as the waste form for IFR pyroprocess salt. 


7905 (ANL/EWM/CP-78035) Solutions for Diocty!l Phtha- 
late (DOP) tested high efficiency particulate air (HEPA) filters 
destined for disposal at Hanford, Washington. Gablin, K.A. Ar- 
gonne National Lab., IL (United States). Nov 1992. 9p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W- 
31109-ENG-38. (CONF-921137-6: 14. low-level radioactive waste 
management conference, Phoenix, AZ (United States), 18-20 Nov 
1992). Order Number DE93004232. Source: OSTI; NTIS; INIS; 
GPO Dep. 

In January 1992, Argonne National Laboratory East, Environ- 
mental and Waste Management Program, learned that a chemical 
material used for testing of all HEPA filters at the primary source, 
Flanders Filter, Inc. in Washington, NC, was considered a 
hazardous chemical by Washington State Dangerous Waste Regu- 
lations. These regulations are under the jurisdiction of the 
Washington Administration Code, Chapter 173-303, and therefore 
directly under impact the Hanford Site Solid Waste Acceptance Cri- 
teria. Dioctyl Phthalate, “DOP” as it is referred to in chemical 
abbreviation form, is added in small test quantities at the factory, at 
three Department of Energy (DOE) operated HEPA filter test facili- 
ties, and in the installed duct work at various operating laboratories 
or production facilities. When small amounts of radioactivity are 
added to the filter media in operation, the result is a mixed waste. 
This definition would normally only develop in the state of Wash- 
ington since their acceptance criteria is ten times more stringent 
then the US Environmental Protection Agencys’ (US EPA). 
Methods of Processing will be discussed, which will include detoxi- 
fication, physical separation, heat and vacuum separation, and 
compaction. The economic impact of a mixed waste definition in 
the State of Washington, and an Low Level Waste (LLW) definition 
in other locations, may lend this product to be a prime candidate 
for commercial disposal in the future, or a possible de-listing by the 
State of Washington. 


7906 (CEA-CONF-11066) Recent progress in the chemi- 
cal separations for the Actinex project. Musikas, C.; Bourges, 
J.; Madic, C.; Cuillerdier, C.; Adnet, J.M. CEA Centre d’Etudes de 
la Vallee du Rhone, 30 - Marcoule (France). Dept. des Procedes 
de Retraitement. 1991. [20] (CONF-9111291-: Technical commit- 
tee meeting on safety aspects of nuclear power plant automation 
and robotics, Vienna (Austria), 11-15 Nov 1991). Source: OSTI; 
NTIS (US Sales Only); INIS. 

Conceptual flow-sheets and laboratory works have been carried 
out recently in Fontenay-aux-Roses to gain insight into the parti- 
tioning of the actinides contained in various wastes, including the 
HLLW. The flow-sheets designed to separate the HLLW actinides 
include two main steps: the first is the removal of the actinide (VI), 
(IV), (Ill) from the acidic effluent of the first PUREX process extrac- 
tion cycle; the second is the separation of the trivalent lanthanides 
from the trivalent actinides which were co-extracted with the ac- 
tinides in the first step. N,N’-tetraalkylpropanediamide will be used 
in the first step. The properties and the advantages-disadvantages 
of these extractants will be discussed. For the trivalent actinide- 
lanthanide group separation two ways are explored simultaneously. 
The first one is a research of new extractants for the group separa- 
tion of the 4f-5f trivalent ions. Several extraction systems are 
candidates for this separation; the actinides having an higher affin- 
ity for the ligands bearing donor atoms softer than oxygen. The 
point of the subject will be given. The second way is the separation 
of Am from the trivalent lanthanides after Am(IV) is protected by 
unsaturated phosphotungstates and can be extracted as phospho- 
tungstate by primary or secondary amine. The work which must be 
achieved to apply this flow-sheet to the HLLW partitioning at the in- 
dustrial scale is pointed out. 


7907 (CEA-CONF—-11067) Tritium decontamination of ma- 
chine components and walls. Hircq, B. (CEA Centre d’Etudes de 
Bruyeres-le-Chatel, 91 (France)); Wong, K.Y.; Jalbert, R.A; 
Shmayda, W.T. CEA Centre d'Etudes de Bruyeres-le-Chatel, 91 
(France). 1991. [89] (CONF-9106310—-: ISFNT-2: 2nd international 
symposium on nuclear fusion technology and exposition, Karlsruhe 





(Germany), 2-7 Jun 1991). Source: OSTI; NTIS (US Sales Only); 
INIS. 

Tritium decontamination techniques for machine components and 
their application at tritium handling facilities are reviewed. These in- 
clude commonly used methods such as vacuuming, purging, 
thermal desorption and isotopic exchange as well as less common 
methods such as chemical/electrochemical etching, plasma dis- 
charge cleaning, and destructive methods. Problems associated 
with tritium contamination of walls and use of protective coatings 
are reviewed. Tritium decontamination considerations at fusion fa- 
cilities are discussed. 


7908 (CEA-CONF-11075) Incineration process for 
plutonium-contaminated waste. Vincent, J.J.; Longuet, T-.; 
Cartier, R.; Chaudon, L. CEA Centre d’Etudes de la Vallee du 
Rhone, 30 - Marcoule (France). Dept. des Procedes de Retraite- 
ment. 1992. [8] (CONF-920527-: 1992 incineration conference, 
Albuquerque, NM (United States), 11-14 May 1992). Source: 
OSTI; NTIS (US Sales Only); INIS. 

A reprocessing plant with an annual throughput of 1600 metric 
tons of fuel generates 50 m® of incinerable a-contaminated waste. 
The reference treatment currently adopted for these wastes is to 
embed them in cement grout, with a resulting conditioned waste 
volume of 260 m°. The expense of mandatory geological disposal 
of such volumes justifies examination of less costly alternative so- 
lutions. After several years of laboratory and inactive pilot-scale 
research and development, the Commissariat a I'Energie Atomique 
has developed a two-step incineration process that is particularly 
suitable for a-contaminated chlorinated plastic waste. A 4 kg-h—' 
pilot unit installed at the Marcoule Nuclear Center has now logged 
over 3500 hours in operation, during which the operating parame- 
ters have been optimized and process performance characteristics 
have been determined. Laboratory research during the same pe- 
riod has also determined the volatility of transuranic nuclides (U, 
Am and Pu) under simulated incineration conditions. A 100 g-h~" 


laboratory prototype has been set up to obtain data for designing 
the industrial pilot facility. 


7909 (CNIC—00581) Removal of actinide elements from 
high level radioactive waste by trialkyiphosphine oxide 
(TRPO): The stripping of actinide elements from loaded or- 
ganic phase. Song Chongli (Inst. of Nucl. Energy Technology,, 
Tsinghua Univ. (China)); Xu Jingming; Zhu Yongjun. China Nuclear 
Information Centre, Beijing, BJ (China). Mar 1992. [9] (in Chinese). 
(TSHUNE-0029.). Source: OSTI; NTIS (US Sales Only); INIS. 
Stripping behaviors of 30% TRPO-kerosene organic phase con- 
taining actinide elements in nitric acid, oxalic acid and sodium 
carbonate solutions were studied. The conditions for stripping 
actinide elements were given. The 5~6 mol/L nitric acid of concen- 
tration can effectively re-extract americium and lanthanide, but third 
phase would be generated if nitric acid concentration is too high. 
Two times of stripping with 0.5 moV/L oxalic acid in crossflow can 
recover more than 99% of neptunium and plutonium, and 5% 
sodium carbonate can re-extract uranium. The cross contamination 
in these three groups is very little. A flowsheet of TRPO process 
for removing actinides from high level waste solution is proposed. 


7910 (CONF-930318—2) Corrosion of breached UF, stor- 
age cylinders. Barber, E.J.; Taylor, M.S.; DeVan, J.H. Oak Ridge 
National Lab., TN (United States). [1993]. 12p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC05- 
840R21400. From NACE annual corrosion conference and 
materials performance and corrosion show; New Orleans, LA 
(United States); 7-12 Mar 1993. Order Number DE93005160. 
Source: OSTI; NTIS; INIS; GPO Dep. 

This paper describes the corrosion processes that occurred fol- 
lowing the mechanical failure of two steel 14-ton storage cylinders 
containing depleted UF,. The failures both were traced to small 
mechanical tears that occurred during stacking of the cylinders. Al- 
though subsequent corrosion processes greatly extended the 
openings in the wall. the reaction products formed were quite pro- 
tective and prevented any significant environmental insult or loss of 
uranium. The relative sizes of the two holes correlated with the rel- 
ative exposure times that had elapsed from the time of stacking. 
From the sizes and geometries of the two holes, together with 
analyses of the reaction products, it was possible to determine the 
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chemical reactions that controlled the corrosion process and to de- 
velop a scenario for predicting the rate of hydrolysis of UF,, the 
loss rate of HF, and chemical attack of a breached UF, storage 
cylinder. 


7911 (CONF-930403-8) Robotic system for decommis- 
sioning the Gunite tanks at Oak Ridge National Laboratory, 
Oak Ridge, Tennessee. Chesser, J.B.; Evans, J.H.; Norman, R.E.; 
Peishel, F.L.; Ruppel, F.R. Oak Ridge National Lab., TN (United 
States). [1992]. 14p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC05-840R21400. From 5. topical 
meeting on robotics and remote systems; Knoxville, TN (United 
States); 26-29 Apr 1993. Order Number DE93004161. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Robotic systems and equipment to facilitate removal of the con- 
tents of the Oak Ridge National Laboratory (ORNL) Gunite Waste 
Tanks as well as the tanks themselves are one of several options 
being considered for this site. The technology described consists of 
proven remote systems and equipment or remote adaptations of 
proven industrial concepts. The proposed robotic system would be 
housed in a portable containment structure, fabricated from steel 
plate, and reinforced with structural shapes. The structure would 
be cylindrical and have a domed head. The containment structure 
would be sized to cover one tank. The tanks are in two sizes: 60 ft 
and 35 ft diameters. The structures would be supported on driven 
steel piles and would have an earthen berm around the base to 
enhance the effectiveness of the containment. Internal to the con- 
tainment structure, a polar crane bridge equipped with a pair of 
trolley-mounted telescoping masts would be utilized to support and 
manipulate the systems, tools, etc., which would perform the 
individual tasks. The bridge and mast control system and the ma- 
nipulator control system would provide both teleoperated and 
robotic modes to support either manual or preprogrammed opera- 
tions. Equipment mounted at the end of the mast would include 
servomanipulators, water jet cutter, or a clam shell bucket. The 
mast would feature an interface plate allowing remote changeout of 
most mounted equipment. The operating system would be required 
to have the capability to decontaminate the dome and its equip- 
ment to the degree necessary to allow it to be relocated. Viewing 
would be provided by commercial closed-circuit TV (CCTV). It is 
believed that the systems described herein represent a feasible ap- 
proach to removing the contents from the ORNL gunite tanks and 
implementing remediation of the site. 


7912 (DOE/EM—0091P) 1991 annual report on low-level 
radioactive waste management progress: Report to Congress 
in response to Public Law 99-240. USDOE Office of Environmen- 
tal Restoration and Waste Management, Washington, DC (United 
States). Nov 1992. 173p. Sponsored by USDOE, Washington, DC 
(United States). Order Number DE93006957. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This report summarizes the progress during 1991 of States and 
compact regions in establishing new low-level radioactive waste 
disposal capacity. It has been prepared in response to require- 
ments in Section 7 (b) of Title | of Public Law 99-240, the 
Low-Level Radioactive Waste Policy Amendments Act of 1985 (the 
Act). By the end of 1991, 9 compact regions (totaling 42 States) 
were functioning with plans to establish low-level radioactive waste 
disposal facilities: Appalachian, Central, Central Midwest, Midwest, 
Northeast, Northwest, Rocky Mountain, Southeast, and Southwest- 
ern. Also plarining to construct disposal facilities, but unaffiliated 
with a compact region, are Maine, Massachusetts, New York, 
Texas, and Vermont. The District of Columbia, New Hampshire, 
Puerto Rico, Rhode Island and Michigan are unaffiliated with a 
compact region and do not plan to construct a disposal facility. 
Michigan was the host State for the Midwest compact region until 
July 1991 when the Midwest Interstate Compact Commission re- 
voked Michigan’s membership. Only the Central, Central Midwest, 
and Southwestern compact regions met the January 1, 1992, mile- 
stone in the Act to submit a complete disposal license application. 
None of the States or compact regions project meeting the January 
1, 1993, milestone to have an operational low-level radioactive 
waste disposal facility. Also summarized are significant events that 
occurred in low-level radioactive waste management in 1991 and 
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early 1992, including the 1992 United States Supreme Court deci- 
sion in New York v. United States in which New York challenged 
the constitutionality of the Act, particularly the “take-title” provision. 
Summary information is also provided on the volume of low-level 
radioactive waste received for disposal in 1991 by commercially 
operated low-level radioactive waste disposal facilities. 


7913 (DOE-HMIP-RR-92.005) A thermodynamic model for 
blended cements. Atkins, M. (Aberdeen Univ. (United Kingdom)); 
Glasser, F.; Kindness, A.; Bennett, D.; Dawes, A.; Read, D. De- 
partment of the Environment, London (United Kingdom). Her 
Majesty's Inspectorate of Pollution. 1992. [188] Contract PECD- 
7/9/503. Source: OSTI; NTIS (US Sales Only); INIS. 

A chemical thermodynamic model has been developed for 
blended cements, called CEMCHEM. Given the chemical composi- 
tions of the blend materials, CEMCHEM calculates the equilibrium 
phase distribution, achieved at 25°C. It is based on a portion of the 
CaO-AlzO3- SiO2- SO3- H2O system, whose phase relations have 
been determined from the results of ‘compatibility experiments’. 
Solubility models have been developed for the cement hydrate 
phases used in CEMCHEM, for use with the computer codes 
MINEQL, PHREEQE and EQ3/6. Validation of the overall approach 
is provided by the agreement between observed and calculated 
aqueous compositions for the compatibility experiments. Thus 
CEMCHEM, with the cement hydrate solubility models, can be 
used as the basis for modelling near field chemistry in cementitious 
radwaste repositories. (author). 


7914 (DOE-HMIP-RR-92.036) CHEMTARD _ theoretical 
overview. Bennett, D.G.; Liew, S.K.; Mawbey, C.S.; Read, D. 
Atkins (W.S.) Engineering Sciences Ltd., Warrington (United King- 
dom). 1992. [61] Sponsored by Department of the Environment, 
London (United Kingdom). Her Majesty's Inspectorate of Pollution. 
Contract PECD-7/9/483;M1515. (WSA-TR-48.). Source: OSTI; 
NTIS (US Sales Only); INIS. 

Chemtard is a computer program capable of simulating the mi- 
gration of chemical species through saturated porous media. This 
report provides an introduction to the theoretical basis of Version 
3.0 of the code and its component models. Chemtard is intended 
for use within the UK DOE/HMIP post-closure radiological risk as- 
sessment methodology. (author). 


7915 (DOE-HMIP-RR-92.052) Sorption database manage- 
ment system Version 2: users manual. Dawes, A.; Crimble, J.; 
Thomas, J.B. Atkins (W.S.) Engineering Sciences Ltd., Epsom 
(United Kingdom). 1992. [83] Sponsored by Department of the En- 
vironment, London (United Kingdom). Her Majesty’s Inspectorate of 
Pollution. Contract PECD-7/9/417. (UD-WSA-7.). Source: OSTI; 
NTIS (US Sales Only); INIS. 

This report summarises the current status and structure of the 
Sorption Database Management System (SDMS), which has been 
developed for use in post closure risk assessment calculations. 
The sorption coefficient (Ky) database has been compiled around 
dBASEIll + software which incorporates a comprehensive program- 
ming language, permitting rapid data retrieval and processing. 
SDMS makes use of this capability to produce statistical distribu- 
tions of K, values. The installation and use of SDMS are described 
in detail and an example provided. The version of the database de- 
scribed, was frozen in November 1991. (author). 


7916 (DOE-HMIP-RR-92.062) Microbiological treatment of 
low level radioactive waste. Ashley, N.V. (PA Consulting Group, 
Royston (United Kingdom)); Pugh, S.Y.R.; Banks, C.J.; Humphreys, 
P.N. Department of the Environment, London (United Kingdom). 
Her Majesty’s Inspectorate of Pollution. 1992. 271p. Contract 
PECD-7/9/525. Source: OSTI; NTIS (US Sales Only); INIS. 

This report summarises the work of an experimental programme 
investigating the anaerobic digestion of low-level radioactive 
wastes. The project focused on the selection of the optimum biore- 
actor design to achieve 95% removal or stabilisation of the 
biodegradable portion of low-level radioactive wastes. Performance 
data was obtained for the bioreactors and process scale-up factors 


for the construction of a full-scale reactor were considered. (au- 
thor). 
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7917 (DOE-HMIP-RR-92.064) CHEMVAL project. Critical 
evaluation of the CHEMVAL thermodynamic database with 
respect to its contents and relevance to radioactive waste dis- 
posal at Sellafield and Dounreay. Faick, W.E. (British Geological 
Survey, Keyworth (United Kingdom)). Department of the Environ- 
ment, London (United Kingdom). Her Majesty's Inspectorate of 
Pollution. 1992. [132] Contract PECD-7/9/554;M1516.080. Source: 
OSTI; NTIS (US Sales Only); INIS. 

This report is concerned with assessing the applicability of the 
CHEMVAL Thermodynamic Database (Version 3.0) to studies of 
radioactive waste disposal at Sellafield and Dounreay. Compar- 
isons are drawn with similar listings produced elsewhere and 
suggestions made for database enhancement. The feasibility of ex- 
tending the database to take into account simulations at elevated 
temperatures is also addressed. (author). 


7918 (DOE/LLW-151) Treatment methods and waste 
forms for long-term storage and ultimate disposal of radioac- 
tive biological materials: National Low-Level Waste 
Management Program. EG and G Idaho, iInc., Idaho Falls, ID 
(United States). National Low-Level Waste Management Program; 
International Technology Corp., Albuquerque, NM (United States). 
Sep 1992. 65p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC07-761D01570. (INEL/MISC—92068). Or- 
der Number DE93005247. Source: OSTI; NTIS; INIS; GPO Dep. 
Various methods are available to help States and compact re- 
gions manage commercial low-level radioactive biological waste. 
This report identifies both established methods and innovative tech- 
niques and technologies that may help make low-level radioactive 
biological waste easier to store until disposal capacity is available. 
Technical considerations are described for implementing technolo- 
gies to meet the requirements for treatment, final waste forms, 
long-term storage, and ultimate disposal of low-level radioactive bi- 
ological waste. Topics for discussion include waste characteristics, 
packaging techniques, containers, and treatment techniques. 


7919 (DOE/LLW-155) Greater-than-Class-C Low-Level 
Waste Data Base user’s manual: National low-level waste 
management program. EG and G Idaho, Inc., Idaho Falls, ID 
(United States). Jul 1992. 82p. Sponsored by USDOE, Washing- 
ton, DC (United States), DOE Contract AC07-761D01570. 
(INEL/MISC—92105). Order Number DE93005178. Source: OSTI; 
NTiS; INIS; GPO Dep. 

The Greater-than-Class-C Low-level Waste (GTCC LLW) Data 
Base characterizes GTCC LLW using low, base, and high cases 
for three different scenarios: unpackaged, packaged, and concen- 
tration averages. The GTCC LLW Data Base can be used to 
project future volumes and radionuclide activities. This manual pro- 
vides instructions for users of the GTCC LLW Data Base. 


7920 (DOE/MA-0153-Draft) Federal policy for the disposal 
of highly radioactive wastes from commercial nuclear power 
plants: An historical analysis. Hewlett, R.G. USDOE Office of 
Administration and Human Resource Management, Washington, 
DC (United States). History Div. 9 Mar 1978. 44p. Sponsored by 
USDOE, Washington, DC (United States). Order Number 
DE93006265. Source: OSTI; NTIS; GPO Dep. 

This historical analysis of the nation’s various nuclear waste 
management programs has investigated four questions concerning 
the formulation of United Sates’ policy: (1) What did the govern- 
ment perceive to be the principal policy issues in nuclear waste 
disposal? (2) What factors did they consider in formulating policy? 
(3) What were the results of these policies? (4) Why did these poli- 
cies fail or succeed? Although not a comprehensive narrative 
history of the subject, the study shows that the management of nu- 
clear wastes has been a persistent problem that has not yielded to 
patchwork solutions. Furthermore, it describes solutions attempted 
in various situations in the past, and suggests what kinds of conse- 
quences may be expected if certain courses of action are adopted. 
An historical perspective, of course, does not prescribe future ac- 
tion. On the other hand, a knowledge of the history of nuclear 
waste management is essential if policymakers are to be fully 
aware of the limitations and possibilities of the present situation. 


7921 (DOE/NV/10630-49) Evaluation of environmental 
monitoring thermoluminescent dosimeter locations. Kinnison, 





R. Reynolds Electrical and Engineering Co., Inc., Las Vegas, NV 
(United States). Dec 1992. 40p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract ACO8-89NV10630. Order 
Number DE93006179. Source: OSTI; NTIS; INIS; GPO Dep. 
Geostatistics, particularly kriging, has been used to assess the 
adequacy of the existing NTS thermoluminescent dosimeter net- 
work for determination of environmental exposure levels. (Kriging is 
a linear estimation method that results in contour plots of both the 
pattern of the estimated gamma radiation over the area of mea- 
surements and also of the standard deviations of the estimated 
exposure levels.) Even though the network was not designed as an 
environmental monitoring network, ft adequately serves this func- 
tion in the region of Pahute and Rainier Mesas.. The Yucca Flat 
network is adequate only if a reasonable definition of environmen- 
tal exposure levels is required; R is not adequate for environmental 
monitoring in Yucca Flat if a coefficient of variation of 10 percent or 
less is chosen as the criterion for network design. A revision of the 
Yucca Flat network design should be based on a square grid pat- 
tern with nodes 5000 feet (about one mile) apart, if a 10 percent 
coefficient of variation criterion is adopted. There were insufficient 
data for southern and western sections of the NTS to perform the 
geostatistical analysis. A very significant finding was that a single 
network design cannot be used for the entire NTS, because differ- 
ent areas have different variograms. Before any design can be 
finalized, the NTS management must specify the exposure unit area 
and coefficient of variation that are to be used as design criteria. 


7922 (DOE/OR-01-1100-D1) RCRA closure plan for the 
Bear Creek Burial Grounds B Area and Walk-in Pits at the Oak 
Ridge Y-12 Plant, Oak Ridge, Tennessee. Oak Ridge Y-12 Plant, 
TN (United States). Nov 1992. 13p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC05-840S21400. 
(Y/ER-53-D1). Order Number DE93004682. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The Bear Creek Burial Grounds (BCBG) are located on the 
southwest flank of Pine Ridge ~1.5 miles west of the Oak Ridge 
Y-12 Plant in Bear Creek Valley. This facility consists of several 
contiguous disposal sites identified as Burial Grounds A, B, C, and 
D. Each burial site consists of a series of trenches used for dis- 
posal of solid wastes and, in some cases, liquid wastes. Initially, 
the RCRA Closure/Postclosure plan for the BCBG was intended to 
apply to A Area, C-West, B Area, and the walk-in pits for BCBG. 
However, a plan was provided to include the B Area in the walk-in 
pits so that both areas cold be closed under one cap. The closure 
plan for B Area and the walk-in pits is presented in this document. 
The actual quantity and identity of materials is uncertain. The 
largest volume of material disposed in BCBG consists of uranium- 


contaminated industrial trash (paper, wood, steel, glass, and 
rubbie). 


7923 (DOE/OR/00033-T517) Feasibility study for a plasma 
system to process mixed waste. Phillips, K.A. Florida Univ., 
Gainesville, FL (United States). Dept. of Nuclear Engineering Sci- 
ences. 1992. 106p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC05-760R00033. Order Number 
DE93005279. Source: OSTI; NTIS; INIS; GPO Dep. 

The management of waste material that contains both hazardous 
and radioactive components, referred to as mixed waste, is hin- 
dered by a complex regulatory climate and a lack of treatment, 
storage, and disposal facilities. The objectives of this research 
were to examine the feasibility of a laboratory-scale plasma system 
to process this waste, specifically to destroy the hazardous compo- 
nent, and to recommend an approach to research in this area for 
researchers at the University of Florida. The destruction of the pri- 
mary components of liquid scintillation waste — pseudocumene, 
toluene, and xylene — using a radio-frequency inductively coupled 
plasma was examined. The computer code microCOMPACT-E was 
used to model the fluid dynamics and destruction reactions occur- 
ring in the plasma chamber. With a plasma temperature of 7000 K 
and an inlet velocity of 0.4 m/s or the organic material complete 
destruction of all three materials was achieved. A throughput of ap- 
proximately 2 x 10-® kg/s of scintillation material was predicted 
using the code. This value corresponds to a generator power of 
approximately 700 W. Based on the computer modeling results ob- 
tained and an examination of the regulatory requirements, it was 
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determined that a laboratory-scale plasma system to process 
mixed waste is feasible. It was recommended that researchers at 
the University of Florida collaborate with a current research project 
in this field, providing radioactive waste, radiation, and shielding 
expertise. If independent research is to be undertaken, it is recom- 
mended that experimental work be begun. 


7924 (DOE/RL-88-20-Suppl.1-Rev.1) Low-Level Burial 
Grounds dangerous waste permit application: Request for 
exemption from lined trench requirements and from land dis- 
posal restrictions for residual liquid at 218-E-12B Burial 
Ground Trench 94: Supplement 1, Revision 1. USDOE Richland 
Field Office, WA (United States). Oct 1992. 494p. Sponsored by 
USDOE, Washington, DC (United States). Order Number 
DE93006350. Source: OSTI; NTIS; INIS; GPO Dep. 

This document has been prepared and is being submitted to the 
respective agencies to satisfy three objectives of the US Depart- 
ment of Energy (DOE) Richland Field Office (DOE-RL) concerning 
Trench 94 of the 218-E-12B Burial Ground. The 218-E-12B Burial 
Ground is located in the 200 East Area of the Hanford Facility. Fig- 
ure 1-1 shows the general location of the Hanford Site. The 
218-E-12B Burial Ground is one of eight burial grounds included in 
the Low-Level Burial Grounds (LLBG), a treatment, storage and/or 
disposal (TSD) unit. Decommissioned, defueled naval submarine 
reactor compartments (SRCs) contain radioactivity caused by 
exposure of structural components to neutrons during normal oper- 
ation of the submarines. After all the alternatives were evaluated in 
the US Department of the Navy 1984 environmental impact state- 
ment (EIS) (USN 1984), land burial of the SRCs was selected as 
the preferred disposal option. The SRCs currently are sent to 
Trench 94 of the 218-E-12B Burial Ground. In addition to radioac- 
tivity, the SRCs disposed in. The DOE-RL’s three objectives in 
preparing and submitting this document are as follows. Request 
from Ecology an exemption from dangerous waste landfill liner and 
leachate collection and removal system (hereinafter referred to as 
liner/leachate system) requirements for Trench 94 of the 218-E- 
12B Burial Ground. Petition Ecology to exempt residual liquid in 
the SRCs from land disposal restrictions. Obtain EPA Region 10 
review and comment on the request to Ecology for exemption from 
liner/leachate system requirements. 


7925 (DOE/RL-91-35-Rev.1) 3718-F Alkali Metal Treatment 
and Storage Facility Closure Plan: Revision 1. USDOE Rich- 
land Field Office, WA (United States). Nov 1992. 189p. Sponsored 
by USDOE, Washington, DC (United States). Order Number 
DE93006274. Source: OSTI; NTIS; INIS; GPO Dep. 

Engineering drawings for this project are identified as CAPE- 
3044. Inquiries may be directed to: Office of Scientific and 
Technical Information, P.O. Box 62, Oak Ridge, TN 37831. 

The Hanford Site, located northwest of the city of Richland, 
Washington, houses reactors, chemical-separation systems, and 
related facilities used for the production of special nuclear materi- 
als, as well as for activities associated with nuclear energy 
development. The 300 Area of the Hanford Site contains reactor 
fuel manufacturing facilities and several research and development 
laboratories. The 3718-F Alkali Metal Treatment and Storage Facil- 
ity (3718-F Facility), located in the 300 Area, was used to store 
and treat alkali metal wastes. Therefore, it is subject to the regula- 
tory requirements for the storage and treatment of dangerous 
wastes. Closure will be conducted pursuant to the requirements of 
the Washington Administrative Code (WAC) 173-303-610 (Ecology 
1989) and 40 CFR 270.1. Closure also will satisfy the thermal 
treatment facility closure requirements of 40 CFR 265.381. This 
closure plan presents a description of the 3718-F Facility, the his- 
tory of wastes managed, and the approach that will be followed to 
close the facility. Only hazardous constituents derived from 3718-F 
Facility operations will be addressed. 


7926 (DOE/RL-91-39-Rev.1) Waste water pilot plant re- 
search, development, and demonstration permit application: 
Revision 1. USDOE Richland Field Office, WA (United States). 
Apr 1992. 581p. Sponsored by USDOE, Washington, DC (United 
States). Order Number DE93005309. Source: OSTI; NTIS; INIS; 
GPO Dep. 

This permit application has been prepared to obtain a research, 
development, and demonstration permit to perform pilot-scale 
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treatability testing on the 242-A Evaporator process condensate 
waste water effluent stream. This permit application provides the 
management framework, and controls all the testing conducted in 
the waste water pilot plant using dangerous waste. This permit ap- 
plication provides a waste acceptance envelope (upper limits for 
selected constituents) and details the safety and environmental 
protection requirements for waste water pilot plant testing. This 
permit application describes the overall approach to testing and the 
various components or requirements that are common to all tests. 
This permit application has been prepared at a sufficient level of 
detail to establish permit conditions for all waste water pilot plant 
tests to be conducted. 


7927 (DOE/RL—-92-41) Radioactive air emissions notice of 
construction and application for approval to construct the 
Hanford Waste Vitrification Plant. USDOE Richland Field Office, 
WA (United States). Oct 1992. 253p. Sponsored by USDOE, 
Washington, DC (United States). Order Number DE93003386. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The Hanford Site is owned by the US Government and operated 
by the US Department of Energy, Richland Field Office. The Han- 
ford Site manages and produces dangerous waste and mixed 
waste. (containing both radioactive and dangerous components). 
The US Department of Energy, Richland Field Office, currently 
stores mixed waste, resulting from various processing operations, 
in underground storage tanks. The Hanford Waste Vitrification 
Plant will be constructed and operated to process the high-activity 
fraction of mixed waste stored in these underground tanks. The 
Hanford Waste Vitrification Plant will solidify pretroated tank waste 
into a glass product that will be packaged for disposal in a national 
repository. Emissions from the Hanford Waste Vitrification Plant will 
be regulated by both the federal and state Clean Air Acts. The pro- 
posed Hanford Waste Vitrification Plant represents a new source of 
radioactive air emissions. Construction of the plant will require 
approval from both federal and state agencies. The Notice of Con- 
struction and Application for Approval to Construct the Hanford 
Waste Vitrification Plant contains information required under Title 
40 of the Code of Federal Regulations, Chapter 61; and Chapter 
246-247 of the Washington Administrative Code for a proposed 
new source of radioactive air emissions. The document contents 
are based on information contained in the Hanford Waste Vitrifica- 
tion Plant Reference Conceptual Design Report, the Hanford 
Waste Vitrification Plant Preliminary Safety Analysis Report, Revi- 
sion 0, and subsequent design changes made before August 1, 
1992. The contents of this document may be modified to include 
more specific information generated during subsequent detailed de- 
sign phases. Modifications will be submitted for regulatory review 
and approval, as appropriate. 


7928 (DOE/RL-92-72) 242-A Evaporator/PUREX Plant 
Condensate Treatment Facility: Delisting petition. USDOE 
Richland Operations Office, WA (United States). Oct 1992. 142p. 
Sponsored by USDOE, Washington, DC (United States). Order 
Number DE93005002. Source: OSTI; NTIS; INIS; GPO Dep. 

The current mission of the Hanford Site is focused on waste 
management and environmental remediation and _ restoration. 
Waste water has been generated for over 40 years as a result of 
operations conducted on the Hanford Site. This waste water previ- 
ously was discharged to cribs, ponds, or ditches. An example of 
such waste water includes process condensate that might have 
been in contact with dangerous waste or mixed waste. The US De- 
partment of Energy, Richland Field Office has taken measures to 
reduce the amount of contamination being discharged in this waste 
water. Some of the waste water, however, still requires additional 
treatment before release to the environment. The US Department 
of Energy, Richland Field Office is designing and building systems 
to treat the waste water, along with any future waste water gener- 
ated from remediation activities on the Hanford Site. One of the first 
treatment systems to be constructed on the Hanford Site will be 
the 242-A Evaporator/PUREX Plant Condensate Treatment Facility. 
The 242-A Evaporator/PUREX Plant Condensate Treatment Facility 
will treat the process condensate from the 242-A Evaporator before 
discharging the effluent to a Washington State Department of 
Ecology-approved land disposal site. The 242-A Evaporator pro- 
cess condensate is generated by the evaporative concentration of 
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double-shell tank liquid waste. Because the waste that is the 
source of the 242-A Evaporator feed is considered a dangerous 
waste under Washington State and the US Environmental Protec- 
tion Agency regulations, the process condensate itself also is a 
regulated waste. Because the 242-A Evaporator/PUREX Plant 
Condensate Treatment Facility is being designed to treat a com- 
plex waste stream, it is likely that the 242-A Evaporator/PUREX 
Plant Condensate Treatment Facility will be able to treat many of 
the other dilute aqueous streams generated on the Hanford Site. 


7929 (DOE/RW/00134-T1) Yucca Mountain Site Character- 
ization Project technical data catalog: Yucca Mountain Site 
Characterization Project. USDOE Yucca Mountain Site Charac- 
terization Project Office, Las Vegas, NV (United States). 30 Sep 
1992. 209p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC01-91RW00134. Order Number 
DE93003685. Source: OSTI; NTIS; INIS; GPO Dep. 

The June 1, 1985, Department of Energy (DOE)/Nuclear Regula- 
tory Commission (NRC) Site-Specific Procedural Agreement for 
Geologic Repository Site Investigation and Characterization Pro- 
gram requires the DOE to develop and maintain a catalog of data 
which will be updated and provided to the NRC at least quarterly. 
This catalog is to include a description of the data; the time (date), 
place, and method of acquisition; and where it may be examined. 
The Yucca Mountain Site Characterization Project (YMP) Technical 
Data Catalog is published and distributed in accordance with the 
requirements of the Site-Specific Agreement. The YMP Technical 
Data Catalog is a report based on reference information contained 
in the YMP Automated Technical Data Tracking System (ATDT). 
The reference information is provided by Participants for data ac- 
quired or developed in support of the YMP. The Technical Data 
Catalog is updated quarterly and published in the month following 
the end of each quarter. Each new publication of the Technical 
Data Catalog supersedes the previous edition. 


7930 (DOE/RW/00264-T4) MRS feasibility assessment 
grant technical progress report: Final report. San Juan, County 
of, Monticello, UT (United States). [1993]. 12p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG01- 
92RW00264. Order Number DE93006509. Source: OSTI; NTIS; 
INIS; GPO Dep. 

On January 13, 1993, Governor of the State of Utah, Mike Leav- 
itt officially announced that he was opposing a MRS Facility in the 
State of Utah and informed San Juan County of his decision which 
will preclude the County from applying for a Phase lla feasibility 
grant. A copy of the policy statement made by Governor Leavitt is 
included in this report. Additionally, a bill in the State House of 
Representative has been filed opposing the facility. A copy of the 
bill is also included. The work accomplished under Phase |, indi- 
cated that there was about an equal amount of residents in San 
Juan County opposed and in favor of the facility. There were many 
concerns and issues presented during the Phase | grant period 
that would have been continued to Phase lla, if allowed, including 
the citizen committee. 


7931 (DOE/RW-0333P) Quality assurance requirements 
and description for the Civilian Radioactive Waste Manage- 
ment Program. USDOE Office of Civilian Radioactive Waste 
Management, Washington, DC (United States). 18 Dec 1992. 
114p. Sponsored by USDOE, Washington, DC (United States). 
Source: OSTI (Free of Charge); INIS. 

The Quality Assurance Requirements and Description (QARD) is 
the principal quality assurance document for the Civilian Radioac- 
tive Waste Management Program (Program). It establishes the 
minimum requirements for the Quality Assurance Program. The 
QARD contains regulatory requirements and program commitments 
necessary for the development of an effective quality assurance 
program. Quality assurance implementing documents must be 
based on, and consistent with, QARD requirements. The QARD 
applies to the following: (1) acceptance of spent nuclear fuel and 
high-level radioactive waste; (2) transport of spent nuclear fuel and 
high-level radioactive waste; (3) the Monitored Retrievable Storage 
(MRS) facility through application for an operating license; (4) 
Mined Geologic Disposal System (MGDS), including the site char- 
acterization activities (exploratory studies facility (ESF) and surface 
based testing), through application for an operating license; (5) the 





high-level-waste form from production through acceptance. Section 
2.0 defines in greater detail criteria for determining work subject to 
QARD requirements. The QARD is organized into sections, supple- 
ments, appendices, and a glossary. The sections contain 
requirements that are common to all Program elements. The sup- 
plements contain requirements for specialized activities. The 
appendices contain requirements that are specific to an individual 
Program element. The glossary establishes a common vocabulary 
for the Quality Assurance Program. 


7932 (DPST-88-436) Predicted impact of saltstone dis- 
posal on Z-Area groundwater quality. Wilhite, E.L. Du Pont de 
Nemours (E.I.) and Co., Aiken, SC (United States). Savannah 
River Plant. 29 Mar 1988. 59p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract ACO9-76SR00001. Order 
Number DE93005526. Source: OSTI; NTIS; GPO Dep. 

The Z-Area at the Savannah River Plan consists of approxi- 
mately 160 acres to be used as a disposal site for waste 
by-products produced in high level radioactive waste decontamina- 
tion processing (Figure 1-1). The disposal system consists of 
incorporating a waste salt solution (consisting primarily of nitrate 
and nitrate salts) into a cement and flyash mixture termed salt- 
stone. The saltstone is then poured as solid monoliths into vaults 
located in the near surface unsaturated zone within the Z-Area. 
Nitrate leaching from the saltstone due to natural precipitation infil- 
tration could result in a possible source of contamination of ground 
water in the Z-Area. The purpose of this report is to quantitatively 
predict the level of nitrate contamination that may exist over time 
(2000 years) within the groundwater system below the Z-Area for a 
given configuration of vault placements. Particular attention is fo- 
cused on quantifying nitrate concentration as a function of time at 
the defined lateral boundaries of the Z-Area. 


7933 (ECN-C—90-022) High active waste (HAW) data re- 
port: Supplement to report ECN-PB-89-6. Duijves, K.A. 
Netherlands Energy Research Foundation (ECN), Petten (Nether- 
lands). Jun 1990. [12] Contract no. F1-1W-0003-D(B). Source: 
OSTI; NTIS; INIS. 

This work has been performed in the framework of the Commis- 
sion of the European Communities Research and Development 
Programme on Management and storage of Radioactive Waste. 

This report is a supplement to the first data report on High Active 
Waste (HAW; ECN-PB-89-6). It contains the graphs of a number 
of calculated values for the period November 1988 through April 
1989. (A.S.). 4 figs. 


7934 (EGG-FE-10499) ANL-W 779 pond seepage test. 
Braun, D.R. EG and G Idaho, Inc., Idaho Falls, 1D (United States). 
Nov 1992. 31p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC07-761D01570. Order Number 
DE93005267. Source: OSTI; NTIS; INIS; GPO Dep. 

The ANL-W 779 sanitary wastewater treatment ponds are lo- 
cated on the Idaho National Engineering Laboratory (INEL), north 
of the Argonne National Laboratory — West (ANL-W) site A seep- 
age test was performed for two Argonne National Laboratory — 
West (ANL-W) sanitary wastewater treatment ponds, Facility 779. 
Seepage rates were measured to determine if the ponds are a 
wastewater land application facility. The common industry standard 
for wastewater land application facilities is a field-measured seep- 
age rate of one quarter inch per day or greater. 


7935 (EGG-M-92383) Lysimeter data as input to perfor- 
mance assessment source term codes. McConnell, J.W. Jr. (EG 
and G Idaho, Inc., Idaho Falls, ID (United States)); Rogers, R.D.; 
Sullivan, T. EG and G Idaho, Inc., Idaho Falls, ID (United States). 
[1992]. 12p. Sponsored by Nuclear Regulatory Commission, Wash- 
ington, DC (United States). DOE Contract AC07-761D01570. 
(CONF-921137-13: 14. low-level radioactive waste management 
conference, Phoenix, AZ (United States), 18-20 Nov 1992). Order 
Number DE93005255. Source: OSTI; NTIS; INIS; GPO Dep. 

The Field Lysimeter Investigation: Low-Level Waste Data Base 
Development Program is obtaining information on the performance 
of radioactive waste in a disposal environment. Waste forms fabri- 
cated using ion-exchange resins from EPICOR-II° prefilters 
employed in the cleanup of the Three Mile Island (TMI) Nuclear 
Power Station are being tested to develop a low-level waste data 
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base and to obtain information on survivability of waste forms in a 
disposal environment. In this paper, radionuclide releases from 
waste forms in the first seven years of sampling are presented and 
discussed. Application of lysimeter data to be used in performance 
assessment source term models is presented. Initial results from 
use of data in two models are discussed. 


7936 (EGG-M-92605) Mechanisms of contaminant migra- 
tion from grouted waste. Magnuson, S.O. (EG and G Idaho, Inc., 
Idaho Falls, ID (United States)); Yu, A.D. EG and G Idaho, Inc., 
Idaho Falls, 1D (United States); Westinghouse Savannah River Co.., 
Aiken, SC (United States). [1992]. 11p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC07-761D01570 
;AC09-89SR18035. (CONF-921137-11: 14. low-level radioactive 
waste management conference, Phoenix, AZ (United States), 18- 
20 Nov 1992). Order Number DE93005192. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Low-level radioactive decontaminated salt solution is generated 
at the Savannah River Site (SRS) from the In-Tank Precipitation 
process. The solution is mixed with cement, slag, and fly ash, to 
form a grout, termed “Saltstone”, that will be disposed in concrete 
vaults at the Saltstone Disposal Facility (SDF) [1]. Of the contami- 
nants in the Saltstone, the greatest concern to SRS is the potential 
release of nitrate to the groundwater because of the high initial ni- 
trate concentration (0.25 g/cm) in the Saltstone and the low Safe 
Drinking Water Act (SDWA) maximum contaminant level (MCL) of 
44 mg/L. The SDF is designed to allow a slow, controlled release 
over thousands of years. This paper addresses a modeling study 
of nitrate migration from intact non-degraded concrete vaults in the 
unsaturated zone for the Radiological Performance Assessment 
(PA) of the SRS Saltstone Disposal Facility [3]. The PA addresses 
the performance requirements mandated by DOE Order 5820.2A 
(4). 


7937 (EGG-MS-8421) Reclaiming silver from sliver zeo- 
lite. Reimann, G.A. EG and G Idaho, Inc., Idaho Falls, ID (United 
States). Oct 1991. 74p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC07-761D01570. Order Number 
DE93005257. Source: OSTI; NTIS; INIS; GPO Dep. 

Silver zeolite is used to capture radioiodines from air cleaning 
systems in some nuclear facilities at the Idaho National Engineer- 
ing Laboratory. It may become radioactively contaminated and/or 
poisoned by hydrocarbon vapors, which diminishes its capacity for 
iodine. Silver zeolite contains up to 38 wt% silver. A pyrometallurgi- 
cal process was developed to reclaim the silver before disposing of 
the unserviceable zeolite as a radioactive waste. A flux was formu- 
lated to convert the refractory aluminosilicate zeolite structure into 
a low-melting fluid slag, with NazO added as NAOH instead of 
Na2CO3 to avoid severe foaming due to CO, evolution. A 
propane-fired furnace was built to smelt 45 kg charges at 1300C in 
a carbon-bonded silicon carbide crucible. A total of 218 kg (7000 tr 
0z) of silver was reclaimed from 1050 kg of unserviceable zeolite. 
Silver recoveries of 97% were achieved, and the radioisotopes 
were fixed as stable silicates in a vitreous slag that was disposed 
of as a low level waste. Recovered silver was refined using oxygen 
and cast into 100 tr oz bars assaying 99.8+% silver and showing 
no radioactive contamination. 


7938 (EGG-WM-8703) Fire hazards analysis of the Ra- 
dioactive Waste Management Complex Air Support Buildings. 
Davis, M.L.; Satterwhite, D.G. EG and G Idaho, Inc., Idaho Falls, 
ID (United States). Sep 1989. 114p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract ACO7-761D01570. Order 
Number DE93005258. Source: OSTI; NTIS; INIS; GPO Dep. 

This report describes the methods, analyses, results, and con- 
clusions of a fire hazards risk analysis performed for the RWMC 
Air Support Buildings. An evaluation of the impact for adding a 
sprinkler system is also presented. Event and fault trees were used 
to model and analyze the waste storage process. Tables are pre- 
sented indicating the fire initiators providing the highest potential 
for release of radioactive materials into the environment. Engineer- 
ing insights drawn from the data are also provided. 


7939 (EGG-WM-8773) Radioactive Waste Management 
Complex performance assessment: Draft. Case, M.J.; Maheras, 
S.J.; MeKenzie-Carter, M.A.; Sussman, M.E.; Voilleque, P. EG and 
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G Idaho, Inc., Idaho Falls, ID (United States). Jun 1990. 320p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC0O7-761D01570. Order Number DE93003076. Source: 
OSTI; NTIS; INIS; GPO Dep. 

A radiological performance assessment of the Radioactive Waste 
Management Complex at the Idaho National Engineering Labora- 
tory was conducted to demonstrate compliance with appropriate 
radiological criteria of the US Department of Energy and the US 
Environmental Protection Agency for protection of the general 
public. The calculations involved modeling the transport of radionu- 
clides from buried waste, to surface soil and subsurface media, and 
eventually to members of the general public via air, ground water, 
and food chain pathways. Projections of doses were made for both 
offsite receptors and individuals intruding onto the site after clo- 
sure. In addition, uncertainty analyses were performed. Results of 
calculations made using nominal data indicate that the radiological 
doses will be below appropriate radiological criteria throughout op- 
erations and after closure of the facility. Recommendations were 
made for future performance assessment calculations. 


7940 (EGG-WMO-10381) INEL Mixed and Low-Level 
Waste Disposal Facility environmental compliance plan and 
schedule. Jorgenson-Waters, MJ. EG and G Idaho, Inc., Idaho 
Falls, ID (United States). Sep 1992. 49p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC07-761D01570. 
Order Number DE93001941. Source: OSTI; NTIS; INIS; GPO Dep. 

The Mixed and Low-Level Waste Disposal Facility (MLLWDF) 
project was established in 1991 by the US Department of Energy 
(DOE) Idaho Field Office to provide long-term disposal needs for 
Idaho National Engineering Laboratory low-level mixed waste and 
low-level waste. A survey of Federal, State of Idaho, and DOE en- 
vironmental protection regulations and standards was completed for 
the proposed MLLWDF. The purpose of this survey was to identify 
permitting and documentation requirements applicable to the siting, 
construction, and operation of the new facility. Permitting and regu- 
latory documentation requirements for the MLLWDF are based on 
National Environmental Policy Act, Clean Air Act, Clean Water Act, 
Resource Conservation and Recovery Act, and Idaho Administra- 
tive Procedures Act regulations and DOE orders. The applicable 
permits and requirements are summarized, and a schedule relating 
project phases to permitting timeframes is included. 


7941 (EGG-WTD-—10254) Alpha low-level stored waste 
systems design study. Feizollahi, F. (Morrison Knudson Coprp., 
San Francisco, CA (United States). Environmental Services Div.); 
Teheranian, B.; Quapp, W.J. EG and G Idaho, Inc., Idaho Falls, ID 
(United States). Aug 1992. 257p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC07-761D01570. Order 
Number DE93001932. Source: OSTI; NTIS; INIS; GPO Dep. 

The Stored Waste System Design Study (SWSDS), commis- 
sioned by the Waste Technology Development Department at the 
Idaho National Engineering Laboratory (INEL), examines relative 
life-cycle costs associated with three system concepts for 
processing the alpha low-level waste (alpha-LLW) stored at the Ra- 
dioactive Waste Management Complex’s Transuranic Storage Area 
at the INEL. The three system concepts are incineration/melting; 
thermal treatment/solidification; and sort, treat, and repackage. The 
SWSDS identifies system functional and operational requirements 
and assesses implementability; effectiveness; cost; and demonstra- 
tion, testing, and evaluation (DT&E) requirements for each of the 
three concepts. 


7942 


(EGG-WTD—10397) Final report for the cryogenic re- 
trieval demonstration. Valentich, D.J.; Yokuda, E.L. EG and G 
Idaho, Inc., Idaho Falls, ID (United States). Sep 1992. 221p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 


AC07-761D01570. Order Number DE93005202. Source: 
NTIS; INIS; GPO Dep. 

This report documents a demonstration of a proposed buried 
transuranic waste retrieval concept that uses cryogenic ground 
freezing and remote excavation. At the Idaho National Engineering 
Laboratory (INEL), there are over 8 million ft of intermingled soil 
and transuranic (TRU) wastes in shallow land burial, and retrieval 
of the material is one of the options being considered by the Buried 
Waste Integrated Demonstration for the Environmental Restoration 
program. Cryogenically freezing contaminated soil and buried waste 
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has been proposed as a way to greatly reduce or eliminate the cli- 
mate the threat of contamination spread during retrieval activities. 
In support of this idea, a demonstration of an innovative ground 
freezing and retrieval technology was performed at the INEL. This 
initial demonstration was held near the Radioactive Waste Man- 
agement Complex at a “cold test pit” that was built in 1988 as a 
test bed for the demonstration of retrieval contamination control 
technologies. This pit is not contaminated with any radioactive or 
hazardous wastes. Barrels and boxes filled with metals, plastics, 
tools, paper, cloth, etc. configured in the same manner as expected 
in contaminated pits and trenches are buried at the cold test pit. 
After design, fabrication, and shop testing, Sonsub mobilized to the 
field in early July 1992 to perform the field demonstration. It was 
planned to freeze and extract four pits, each 9 x 9 x 10 ft. Each 
pit represented a different configuration of buried waste (stacked 
boxes, stacked barrels, random dumped barrels and boxes, and 
random dumped barrels). Sonsub’s proposed technology consisted 
of driving a series of freeze pipes into the soil and waste, using liq- 
uid nitrogen to freeze the mass, and extracting the soil and debris 
using a series of remote operated, bridge crane mounted tools. In 
conjunction with the freezing and removal activities, temperature 
and moisture measurements, and air monitoring were performed. 


7943 (EUR-14036) Comparison cf waste management as- 
pects of direct disposal of spent fuel and reprocessing. 
Construction of data sets. Greathead, R.J. Commission of the 
European Communities, Luxembourg (Luxembourg). 1992. [100] 
Contract Fl1W/0251. Source: OSTI; NTIS (US Sales Only); INIS. 

A model comparing various reprocessing scenarios and direct 
disposal scenarios has been created using the Coddar computer 
code. The model has been used to rank the scenarios and estab- 
lish the most and least favourable disposal routes when judged 
against four different sets of criteria, chosen to reflect different con- 
cerns for : (i) cost; (ii) the environment, including long-term impact; 
(iii) local impact; and (iv) general shorter-term radiological impact. 
This has been achieved by applying different sets of weighting 
factors, each chosen to reflect one of the four concerns, to the ab- 
solute impacts associated with different attributes (cost, risk and 
dose -to different groups and for various processes) and summing 
these impacts to get a total impact. When cost is stressed, direct 
disposal is the solution with the least impact and reprocessing the 
solution with most impact; but if moderate investment discounting 
is taken into account, say 3% delayed reprocessing becomes the 
best solution. When radiological impact is stressed, especially in 
the long term, direct disposal into granite would have by far the 
greatest impact, whilst disposal into a salt dome would have least. 
The performance and development potentials of Coddar are con- 
sidered. Usability needs to be improved: (i) to allow greater 
flexibility in data input; (ii) to provide a better choice of graphic and 
tabular outputs; and (iii) to make processing and data modification 
more efficient. Functionality needs to be changed: (i) to allow a 
greater range of stages to be modelled, including decommission- 
ing; (ii) to provide clearer delineation between collective dose data 
and risk data; and (iii) to not automatically reduce dose and risk 
impacts to take account of radioactive decay. 17 refs., 29 figs., 13 
tabs., 2 appendices. 


7944 (EUR-14155) The Bacchus backfill experiment at 
the Hades underground research facility at Mol, Belgium. 
Neerdael, B. (Centre d'Etude de I’Energie Nucleaire, Mol (Bel- 
gium)); Meynendonckx, P.; Voet, M. Commission of the European 
Communities, Luxembourg (Luxembourg). 1992. [60] Contract 
Fi1W/0055. Source: OSTI; NTIS (US Sales Only); INIS. 
BACCHUS is the acronym for Backfilling Control experiment for 
High level wastes in Underground Storage. This large scale experi- 
ment is considering a compacted clay-based material around a 
heater implanted in the host clay in order to investigate the thermal 
behaviour of the Boom clay as well as the thermal and hydraulical 
transfers through a highly compacted material. It was developed 
jointly with CEA/DRDD in Fontenay. Beside the experiment itself 
and its original design, material characterization and instrumenta- 
tion survey were important aspects in which considerable 
experience has been gained. In this respect, the development of 
specific sensors (thermal shock and Time Domain reflectometry 
probes) adapted to the particular experimental conditions is worth 





mentioning. In-situ investigations from the Hades facility have been 
running from November 1988 (implementation in clay) to August 
1990 (end of the 5 months heating phase). Most of the data could 
be reproduced using the computer code available at CEN/SCK but 
some important limitations have to be overcome in the future, as 
for example the behavior of partially saturated materials. 11 refs., 
29 figs., 7 tabs. 


7945 (EUR-14418) Community’s research and develop- 
ment programme on radioactive waste management and 
storage shared-cost action (1990-94). Annual progress report 
1991. Commission of the European Communities, Luxembourg 
(Luxembourg). 1992. [617] Source: OSTI; NTIS (US Sales Only); 
INIS. 

In december 1989 the Council of Ministers of the European 
Communities adopted the fourth R and D programme on 'Manage- 
ment and Storage of radioactive waste’ for the period 1990-1994. 
Contract negotiations for selected research proposals lead to the 
signature of contracts with some 93 bodies in charge of carrying 
out the working programme. This annual report, covering the year 
1991 presents for each contract the objectives, the whole research 
programme and a synopsis of progress and results achieved as 
prepared by the contractor under the responsibility of the project 
leader. Part A deals with the study of management systems, treat- 
ment and characterization of waste, general aspects of the waste 
disposal and the safety of geological disposal systems. The running 
activities on construction and operation of underground facilities in 
candidated geological media for disposal is presented in part B. 


7946 (EUR-14631) Annual report 1991. Environment insti- 
tute. Commission of the European Communities, Luxembourg 
(Luxembourg). 1992. [129] Source: OSTI; NTIS (US Sales Only); 
INIS. 

This is the annual report of the Environment Institute of the Joint 
Research Centre - Ispra Site - of the Commission of the European 
Communities. The report summarizes the progress accomplished 
in the course of 1991 - i.e. the last of the four year (1988-91) Spe- 
cific Research Programme of the Joint Research Centre - in the 
projects tackled by the Institute. The activities were mainly focused 
on the areas of environmental chemicals, air pollution, water pollu- 
tion, chemical waste and food and drug analysis, included in the 
programme Environmental Protection, and of safety assessment of 
nuclear waste disposal in geological formation as a part of the Ra- 
dioactive Waste Management programme. The scientific support 
provided to different Commission Services is also described, 
proper emphasis being given to that provided to the Directorate 
General XI (Environment, Nuclear Safety and Civil Protection) in 
the field of chemicals, air pollution, water pollution, chemical waste 
and radioactive environmental monitoring (REM). The above activi- 
ties are aimed at the implementation of EC directives in the related 
fields. The work for third parties and the contribution of the Institute 
to various EUREKA and COST projects are also shortly described. 
Lastly the report provides essential data concerning the Institute 
structure and the human and financial resources. 


7947 (GSF-9/92) Radiological protection and environ- 
mental monitoring in the area of the Asse mine. Annual report 
1991. Meyer, H. (GSF-Forschungszentrum fuer Umwelt 
und Gesundheit GmbH, Braunschweig (Germany). Inst. fuer 
Tieflagerung); Mueller-Lyda, |. GSF - Forschungszentrum fuer 
Umwelt und Gesundheit GmbH, Neuherberg (Germany). May 
1992. 44p. (In German). (GSF-TL-14/92). Order Number 
DE93766063. Source: OSTI; NTIS (US Sales Only); INIS. 

The personnel at the site has been monitored in accordance with 
the provisions of the Radiation Protection Ordinance. In addition, 
ambient dose, ambient dose rate, and radioactivity levels of the air 
in the mine have been measured pursuant to the health physics 
provisions of the Radiation Protection Ordinance. None of the mea- 
sured results indicated any dose received by the persons, or 
ambient radioactivity levels, exceeding the maximum permissible 
values determined for occupational exposure. Continuous monitor- 
ing of the mine off-gas has shown a minor accumulation of the 
nuclides, H-3, C-14, Pb-210 and of the short-lived daughter prod- 
ucts of Rn-222 and Rn-220. The average annual emission values 
serving as input data, the concentration levels computed for the 
environment of the mine for some part have been below the levels 
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of the naturally occurring concentrations of these nuclides. The 
emission-induced radiation dose measured at the least favourable 
place in the plant's vicinity has been far below the maximum per- 
missible dose defined in the Radiation Protection Ordinance. All 
activities carried out in the Asse salt mine for the purpose of re- 
search work and storage of radioactive waste in the period under 
review have been contributing only a negligible amount to the radi- 
ation exposure of the population or personnel, as compared to the 
natural or other man-made radioactivity levels in that area. (orig.). 


7948 (IAEA-TECDOC-680) Quality assurance require- 
ments and methods for high level waste package 
acceptability. International Atomic Energy Agency, Vienna (Aus- 
tria). Dec 1992. [46] Source: OSTI; NTIS (US Sales Only); INIS. 

This document should serve as guidance for assigning the nec- 
essary items to control the conditioning process in such a way that 
waste packages are produced in compliance with the waste accep- 
tance requirements. It is also provided to promote the exchange of 
information on quality assurance requirements and on the applica- 
tion of quality assurance methods associated with the production of 
high level waste packages, to ensure that these waste packages 
comply with the requirements for transportation, interim storage 
and waste disposal in deep geological formations. The document is 
intended to assist both the operators of conditioning facilities and 
repositories as well as national authorities and regulatory bodies, 
involved in the licensing of the conditioning of high level radioactive 
wastes or in the development of deep underground disposal 
systems. The document recommends the quality assurance re- 
quirements and methods which are necessary to generate data for 
these parameters identified in IAEA-TECDOC-560 on qualitative 
acceptance criteria, and indicates where and when the control 
methods can be applied, e.g. in the operation or commissioning of 
a process or in the development of a waste package design. Em- 
phasis is on the control of the process and little reliance is placed 
on non-destructive or destructive testing. Qualitative criteria, rele- 
vant to disposal of high level waste, are repository dependent and 
are not addressed here. 37 refs, 3 figs, 2 tabs. 


7949 (IC-92/366) Application of uranium magnetic 
resonance for safe disposal of radioactive wastes. Ursu, |. (in- 
ternational Centre for Theoretical Physics, Trieste (Italy)); Lupei, V.; 
Lupei, A. International Centre for Theoretical Physics, Trieste 
(Italy). Sep 1992. [17] Source: OSTI; NTIS (US Sales Only); INIS. 

A safe disposal of nuclear radioactive wastes implies, as major 
aspects, a suitable form of storage, resistant to the adverse action 
of the surrounding medium, as well as an accurate method of 
detection of the leaks from the stored waste. Since a major compo- 
nent of these wastes are uranium compounds, a safe storage 
implies the identification of hosts that can trap uranium in medium 
(+3 or +4) valence states that are the most stable against the ac- 
tion of water. The magnetic resonance methods, together with 
optical spectroscopy, can be a very efficient instrument for identifi- 
cation of such hosts. The uranium that leaks in the water of the 
surrounding area of the deposited waste can be detected by the 
extremely sensitive method (10-'4 mol per litre, i.e. 10-5 per bil- 
ion) of laser-induced luminescence, provided a compound that can 
trap uranium in water in a six-valence state and in a single struc- 
tural center, can be found. In this respect, the magnetic resonance 
of high valence uranium in crystals is very useful because it can 
help in the identification of suitable trapping compounds and of the 
proper thermal treatment, necessary to obtain a unique structural 
center. The paper discusses the data on uranium ions in crystals, 
on compounds that can trap uranium from water by precipitation or 
crystallization, in the frame of the recent results in the field. (au- 
thor). 23 refs, 6 figs. 


7950 (INEL/MISC-92065) Pennsylvania Source Term 
Tracking System: National Low-Level Waste Management Pro- 
gram. EG and G Idaho, Inc., Idaho Falls, ID (United States). Aug 
1992. 76p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC07-761ID01570. Order Number 
DE93001935. Source: OSTI; NTIS; INIS; GPO Dep. 

The Pennsylvania Source Term Tracking System tabulates 
surveys received from radioactive waste generators in the Com- 
monwealtth of radioactive waste is collected each quarter from 
generators using the Low-Level Radioactive Waste Management 
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Quarterly Report Form (hereafter called the survey) and then en- 
tered into the tracking system data base. This personal 
computer-based tracking system can generate 12 types of tracking 
reports. The first four sections of this reference manual supply 
complete instructions for installing and setting up the tracking sys- 
tem on a PC. Section 5 presents instructions for entering quarterly 
survey data, and Section 6 discusses generating reports. The ap- 
pendix includes samples of each report. 


7951 (INFO—0383) Frost evolution in tailings: Final re- 
port. EBA Engineering Consultants Ltd., Edmonton, AB (Canada); 
Atomic Energy Control Board, Ottawa, ON (Canada). Apr 1991. 
[117] AECB Project no. 5.135.1. Source: OSTI; NTIS (US Sales 
Only); INIS. 

A review was carried out on the physical and thermal mecha- 
nisms of permafrost evaluation in soils and uranium tailings. The 
primary mechanism controlling permafrost evolution is conductive 
heat transfer with the latent heat of fusion of water being liberated 
as phase change occurs. Depending on the soil properties and 
freezing rate, pore water can be expelled from the frost front or 
pore water can migrate towards the frost front. Solute redistribution 
may occur as the frost front penetrates into the soil. The rate of 
frost penetration is a function of the thermal properties of the tail- 
ings and the climatic conditions. Computer modelling programmes 
capable of modelling permafrost evolution were reviewed. The 
GEOTHERM programme was selected as being the most appropri- 
ate for this study. The GEOTHERM programme uses the finite 
element method of thermal analysis. The ground surface tempera- 
ture is determined by solving the energy balance equations a the 
ground surface. The GEOTHERM programme was used to simu- 
late the permafrost evolution in the Key Lake Mine tailings located 
in north central Saskatchewan. The analyses indicated that the ex- 
isting frozen zones in the tailing pond will eventually thaw if an 
average snow depth covers the tailings. Hundreds of years are re- 
quired to thaw the tailings. If minimal snow cover is present the 
extent of the frozen zone in the tailings will increase. 


7952 (INFO-0403) Remote sensing to monitor uranium 
tailing sites: A review. INTERA Technologies, Ottawa, ON 
(Canada); Atomic Energy Control Board, Ottawa, ON (Canada). 
Feb 1992. [178] AECB Project no. 5.142.1. Source: OSTI; NTIS 
(US Sales Only); INIS. 

This report concerns the feasibility of using remotely-sensed data 
for long-term monitoring of uranium tailings. Decommissioning of 
uranium mine tailings sites may require long-term monitoring to 
confirm that no unanticipated release of contaminants occurs. Tra- 
ditional ground-based monitoring of specific criteria of concern 
would be a significant expense depending on the nature and fre- 
quency of the monitoring. The objective of this study was to 
evaluate whether available remote-sensing data and techniques 
were applicable to the long-term monitoring of tailings sites. This 
objective was met by evaluating to what extent the data and tech- 
niques could be used to identify and discriminate information useful 
for monitoring tailings sites. The cost associated with obtaining and 
interpreting this information was also evaluated. Satellite and air- 
craft remote-sensing-based activities were evaluated. A monitoring 
programme based on annual coverage of Landsat Thematic Map- 
per data is recommended. Immediately prior to and for several 
years after decommissioning of the tailings sites, airborne 
multispectral and thermal infrared surveys combined with field veri- 
fication data are required in order to establish a baseline for the 
long-term satellite-based monitoring programme. More frequent air- 
borne surveys may be required if rapidly changing phenomena 
require monitoring. The use of a geographic information system is 
recommended for the effective storage and manipulation of data 
accumulated over a number of years. 


7953 


(INIS-mf-13401, pp. 535-538) Structural design of 
the intrusion resistant underground structure (IRUS). Ajam, W. 
(Atomic Energy of Canada Ltd., Montreal, PQ (Canada). CANDU 
Operations); Khan, A.; Alizadeh, A.; Shah, P. Canadian Nuclear 
Society, Toronto, ON (Canada). 1991. [557] (CONF-9106378-: An- 
nual conference of the Canadian Nuclear Association (CNA) and 
the Canadian Nuclear Society (CNS), Saskatoon (Canada), 9-12 
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Jun 1991). In Proceedings of the Canadian Nuclear Society 12. an- 
nual conference. Order Number DE93610781. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The linear analysis for a reinforced concrete structure with a 
concrete cap buried under ground for storage of low level radioac- 
tive wastes leads to an adequate design, which bounds the results 
of the nonlinear soil investigation. Two stages, operation and post- 
closure, are considered in the dynamic and static analysis, plate 
elements and solid elements and solid elements are used respec- 
tively in the finite element analysis to represent the concrete 
structure and the soil island below the structure. The soil around 
the structure is modelled using soil springs. The arch shape of the 
structure helps to minimize the cracking and give long life to the 
IRUS building. 


7954 (INIS-mf-13402, pp. 4.5-5-4.5-6) Structural design of 
the intrusion resistant underground structure. Ajam, W. (Atomic 
Energy of Canada Ltd., Montreal, PQ (Canada). CANDU Opera- 
tions); Alizadeh, A.; Khan, A.; Shah, P. Canadian Nuclear 
Association, Toronto, ON (Canada); Canadian Nuclear Society, 
Toronto, ON (Canada). 1991. [311] (CONF-9106378—: Annual con- 
ference of the Canadian Nuclear Association (CNA) and the 
Canadian Nuclear Society (CNS), Saskatoon (Canada), 9-12 Jun 
1991). In Conference summaries: Summanes of the 31. Canadian 
Nuclear Association annual conference, and the 12. Canadian Nu- 
clear Society annual conference. Order Number DE93610782. 
Source: OSTI; NTIS (US Sales Only); INIS. 

See proceedings for full document. 

Short communication. UNDERGROUND FACILITIES/design; FI- 
NITE ELEMENT METHOD; LOW-LEVEL RADIOACTIVE WASTES; 
UNDERGROUND DISPOSAL; DESIGN 


7955 (INIS-XN-422) The International Iintraval project. 
Phase 1 case 6: synthetic migration experiment. Codell, R. Nu- 
clear Energy Agency, 75 - Paris (France). 1992. [74] Source: 
OSTI; NTIS (US Sales Only); INIS. 

This case deals with hydraulic and tracer migration tests at a syn- 
thetic site. A highly detailed, realistic but synthetic geosphere was 
developed whose geometry, processes and parameter ranges were 
conditioned with data from the Grimsel Rock Laboratory. A limited 
number of ‘experiments’ on the synthetic geosphere in the form of 
transient and steady-state pumping tests were conducted by 
numerical simulation. The project teams were provided with qualita- 
tive and quantitative information from the simulated tests, and 
could request further data. Modelers calibrated their models with 
the available data, and were then asked to compute breakthrough 
of conservative tracer between boreholes using their calibrated 
models. Results were then compared to the ‘true’ results calculated 
and supplied by the Pilot Team using the complete synthetic geo- 
sphere. The project teams used methods ranging from simple 
manual adjustment to sophisticated mathematical inverse and geo- 
statistical procedures to estimate the parameters and in some 
cases predict break through. Result failed to indicate a clear advan- 
tage of more complicated methods of analysis over simpler ones. 
However, several of the teams using more sophisticated methods 
did not have adequate time to complete their analyses. This exer- 
cise demonstrated the great difficulty of predicting site performance 
on the basis of a small number of tests. 27 refs., 32 figs., 8 tabs. 


7956 (INIS-XN-423) The International Intraval project. 
Phase 1 case 9: radionuclide migration in a block of crystalline 
rock. Jackson, C.P. (ed.). Nuclear Energy Agency, 75 - Paris 
(France). 1992. [37] Source: OSTI; NTIS (US Sales Only); INIS. 
This report presents a summary of the work that was carried out 
within the international INTRAVAL project on Test Case 9, which is 
based on laboratory tracer experiments in a single fracture in a 
large block of granite. A non-sorbing tracer (Uranine) and a sorbing 
tracer (cesium) were used. Tracer breakthrough curves were moni- 
tored at five points, which provides some information on the flow 
paths within the fracture. The test case was tackled by four Project 
Teams. Most Teams used variants of the standard dual-porosity 
model that includes the effects of advection, dispersion, diffusion, 
sorption and matrix-diffusion. One Project Team also considered a 
model that represents the dispersion due to flow with a varying ve- 
locity in a channel, and another Project Team used a model with 





an aperture that varied stochastically. The teams were able to cali- 
brate their models successfully, and obtained similar estimates of 
the parameters. It was considered that the experiment provides 
some support for the standard model, and considerable support for 
the concept of channelling. 14 refs., 14 figs., 4 tabs. 


7957 (INIS-XN—425) The International intraval project. 
Phase 1 case 4: flow and tracer experiment in crystalline rock 
based on the stripa 3-D experiment. Hodgkinson, D.; Grindrod, 
P. (eds.). Nuclear Energy Agency, 75 - Paris (France). 1991. [64] 
Source: OSTI; NTIS (US Sales Only); INIS. 

The INTRAVAL test case 4 is based upon the Stripa 3-D experi- 
ment performed at the Stripa mine in central Sweden. This 3-D 
experiment provides a unique opportunity to examine tracer trans- 
port through a three dimensional block of granite above the drift, 
containing the boreholes. This report summarizes the modelling 
and model validation programmes of the four project teams who 
have analyzed the available data as part of INTRAVAL. The indi- 
vidual modeling approaches taken provide a range of analyses that 
are both complementary and stimulating. The experiment was over 
a large spatial scale and enabled the collection of data on tracer 
transport through a three dimensional block of fractured rock. The 
underlying fracture geometry was also investigated against the 
background of the observed flow rates prior to the selection of in- 
jection sites. The subsequent tracer breakthrough data was highly 
heterogeneous and represented a formidable challenge to the va- 
lidity of existing conceptual. and mathematical models for tracer 
migration and dispersal within fracture rock systems. Four project 
teams employed four diverse approaches: numerical simulations/ 
synthesis; uniform continuum models investigating dispersive ef- 
fects due to a range of possible processes; models based upon 
the variable aperture concept analysing the dispersive effects of lo- 
cal fluctuations in fracture and flow path geometry; and a fractal 
model analyzing the overall connectivity and geometry of the flow 
path network. Importantly, the Stripa data was perceived to be rep- 
resentative of flow through granite and all of the teams validated 
and discussed: - highly channeled flow path models; - the role of 
local channel to channel variations of transmissivities in providing a 
dispersive mechanisms; or both. 30 refs., 17 figs., 10 tabs. 


7958 (JAERI-M-92-161) A Generic Safety assessment 
code for geologic disposal of Radioactive Waste: GSRW com- 
puter code user’s manual. Kimura, Hideo (Japan Atomic Energy 
Research Inst., Tokai, Ibaraki (Japan). Tokai Research Establish- 
ment); Takahashi, Tomoyuki; Shima, Shigeki; Matsuzuru, Hideo. 
Japan Atomic Energy Research Inst., Tokyo (Japan). Nov 1992. 
79p. Order Number DE93764507. Source: OST!; NTIS; INIS. 

The computer code system GSRW (Generic Safety assessment 
code for geologic disposal of Radioactive Waste) was developed 
as in interim version of safety assessment methodology for geo- 
logic disposal of high-level radioactive waste. Scenarios used here 
are based on normal evolution scenarios which assume that the 
performance of a disposal system is not affected by probabilistic 
events. The code consists of three parts. The first part evaluates a 
source term from a disposal facility which consists mainly of a vitri- 
fied waste, a metallic container and a buffer zone. Two kinds of 
source term models are provided: Model 1 which simulate the dis- 
solution of silicate component of glass and the diffusive transport of 
radionuclides in the buffere zone, and Model 2 which assumes that 
the concentration of a radionuclide is limited by the solubility of its 
specific chemical form at the interface between the buffer and a 
vitrified wastes. The second part analyses the transport of radionu- 
clides in the geosphere, which is based on analytical solutions or 
numerical solutions of a mass transport equation involving the ad- 
vection, dispersion, linear sorption and decay chain. The third part 
assesses the transport of radionuclides in the biosphere and the 
resulting radiological consequences to the man, which is based on 
a dynamic compartment model for the biosphere and a dose factor 
method for dose calculations. This report describes mathematical 
models used, the structure of the code system, and user informa- 
tion and instructions for execution of the code. (author). 


7959 (Jue+-2625) Radioactive waste in the Federal Repub- 
lic of Germany. Laser, M.; Halaszovich, S. (comps.). 
Forschungszentrum Juelich GmbH (Germany). Zentralabteilung 
Forschungsreaktoren und Kerntechnische Betriebe. May 1992. 
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168p. (In German). (CONF-9105412-: Seminar on radioactive 
waste in the Federal Republic of Germany, Rheinsberg (Germany), 
23 May 1991). Order Number DE93766171. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The seminar "Radioactive Waste in the Federal Republic of Ger- 
many” was held by the Rheinsberg nuclear power plant and the 
Research Centre of Juelich on May 23, 1991 in Rheinsberg. The 
seminar brought together the operators of nuclear installations, 
members of the staff of a research centre, licensing authorities, 
members of the supervisory board and the consultant. It offered an 
exchange of experience among professionals from the old and new 
Laender. The seminar concerned itself primarily with legal and 
practical aspects of waste management in the old Laender. (orig.). 


7960 (Juel-2625, pp. 40-51) Radioactive waste manage- 
ment at the Research Centre of Juelich. Halaszovich, S. 
(Forschungszentrum Juelich GmbH (Germany). Dekontamination). 
Forschungszentrum Juelich GmbH (Germany). Zentralabteilung 
Forschungsreaktoren und Kerntechnische Betriebe. May 1992. (In 
German). (CONF-9105412-: Seminar on radioactive waste in the 
Federal Republic of Germany, Rheinsberg (Germany), 23 May 
1991). In Radioactive waste in the Federal Republic of Germany. 
168p. Order Number DE93766171. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The contingent concerned with nuclear research, which at 
present comprises 15%+, should be maintained. Essentially it cov- 
ers the areas of nuclear medicine, radioagronomy, research on 
reactor materials with the help of neutron radiation, spent fuel ele- 
ments and the final disposal of nuclear waste as well as research 
on security measures. As the board of the Nuclear Research Cen- 
tre of Juelich is in charge of radiation protection, they have set up 
a central department which sees that radiation waste can be dis- 
posed of in accordance with the stipulations of the Atomic Energy 
Law (AtG) and the Radiation Protection Ordinance (StriSchV). The 
way the centre is organized at present, this department is desig- 
nated as the central department for research reactors and nuclear 
systems - decontamination (ZFK-DE). (orig/BBR). 


7961 (Jue+-2625, pp. 77-93) Safe utilization of waste. Ha- 
laszovich, S. (Forschungszentrum Juelich GmbH (Germany). 
Decontamination). Forschungszentrum Juelich GmbH (Germany). 
Zentralabteilung Forschungsreaktoren und Kerntechnische Be- 
triebe. May 1992. (In German). (CONF-9105412-: Seminar on 
radioactive waste in the Federal Republic of Germany, Rheinsberg 
(Germany), 23 May 1991). In Radioactive waste in the Federal Re- 
public of Germany. 168p. Order Number DE93766171. Source: 
OSTI; NTIS (US Sales Only); INIS. 

On the basis of a consideration of profitability and a comparison 
of costs for recycling and disposal the following points will be dealt 
with: a definition of terms ("reutilization”, "recycling”); amounts 
which can be utilized; recycling limits; sorting; melting down scrap; 
products; documentation; bibliography. (BBR). 


7962 (Jue+-2625, pp. 111-163) Establishing and using de- 
pots for radioactive waste. Laser, M. (Forschungszentrum Juelich 
GmbH (Germany). Dekontamination). Forschungszentrum Juelich 
GmbH (Germany). Zentralabteilung Forschungsreaktoren und 
Kerntechnische Betriebe. May 1992. (In German). (CONF- 
9105412-: Seminar on radioactive waste in the Federal Republic 
of Germany, Rheinsberg (Germany), 23 May 1991). In Radioactive 
waste in the Federal Republic of Germany. 168p. Order Number 
DE93766171. Source: OSTI; NTIS (US Sales Only); INIS. 

After an extensive discussion of legal aspects which must be 
taken into account in establishing a Land-depot, the following 
points were dealt with: tasks of the federal depot; funding; model 
for regulations on using the facility; interim disposal of raw waste; 
waste processing; final disposal. The appendix includes the model 
for regulations on using the federal depots of the Federal Republic 
of Germany and the special regulations for using the federal de- 
pots for radioactive waste in the Laender North-Rhine Westphalia 
and Lower Saxony. (BBR). 


7963 (LA-SUB—92-10-Pt.2) Status and needs of the DP 
radioactive mixed waste program: Final report. Los Alamos Na- 
tional Lab., NM (United States); Science Applications International 
Corp., San Diego, CA (United States). [1992]. 48p. Sponsored by 
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USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-36. Order Number DE93001295. Source: OSTI; NTIS; INIS; 
GPO Dep. 

This report describes issues associated with the management of 
mixed radioactive wastes since the Office of Defense programs 
mixed wastes responsibility was assigned to the Office of Environ- 
mental Restoration and Waste Management. RCRA compliance is 
discussed along with the Rocky Flats Plant Federal Facility Compli- 
ance Agreement. Storage, prohibited wastes, and treatment 
options are described. 


7964 (LA-SUB—92-10-Pt.3) Compliance at the Waste Isola- 
tion Pilot Plant (WIPP): Final report for Subtask 3, January 15, 
1990. Los Alamos National Lab., NM (United States); Science Ap- 
plications International Corp., Germantown, MD _ (United 
States). 1990. 67p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. Order Number 
DE93001296. Source: OSTI; NTIS; INIS; GPO Dep. 

This report discusses compliance issues of the Waste Isolation 
Pilot Plant. Issues described include: fire safety, radiation doses, a 
hoist accident, risk assessment, and preventative maintenance. 


7965 (LA-UR-92-3507) Risk assessment methodology for 
Hanford high-level waste tanks. Bott, T.F. (Los Alamos National 
Lab., NM (United States)); Mac Farlane, D.R.; Stack, D.W.; 
Kindinger, J. Los Alamos National Lab., NM (United States). 
[1992]. 12p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-36. (CONF-930116-15: Prob- 
abilistic safety assessment international topical meeting (PSA 93), 
Clearwater Beach, FL (United States), 27-29 Jan 1993). Order 
Number DE93003780. Source: OSTI; NTIS; INIS; GPO Dep. 

A methodology is presented for applying Probabilistic Safety As- 
sessment techniques to quantification of the health risks posed by 
the high-level waste (HLW) underground tanks at the Department 
of Energy’s Hanford reservation. This methodology includes hazard 
screening development of a list of potential accident initiators, sys- 
tems fault trees development and quantification, definition of 
source terms for various release categories, and estimation of 
health consequences from the releases. Both airborne and liquid 
pathway releases to the environment, arising from aerosol and 
spilVieak releases from the tanks, are included in the release cate- 
gories. The proposed methodology is intended to be applied to a 
representative subset of the total of 177 tanks, thereby providing a 
baseline risk profile for the HLW tank farm that can be used for 
setting clean-up/remediation priorities. Some preliminary results are 
presented for Tank 101-SY. 


7966 (LA-UR-92-3549) Surtace-discharging hydrothermal 
systems at Yucca Mountain: Examining the evidence. Levy, 
S.S. Los Alamos National Lab., NM (United States). [1992]. 7p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. (CONF-921101-6: 16. Material Re- 
search Society international symposium on the scientific basis for 
nuclear waste management fall meeting, Boston, MA (United 
States), 30 Nov - 5 dec 1992). Order Number DE93003790. 
Source: OSTI; NTIS; INIS; GPO Dep. 

This paper discusses exposures of altered rock that have been 
thought to form by recent discharge of water from depth. They 
were examined to address a concern that hydrothermal processes 
could compromise the isolation capability of a potential high-level 
nuclear waste repository at Yucca Mountain. Suspected hot-spring 
and hydrothermal-vent deposits are more likely the products of 
infiltration of meteoric water into newly deposited and still-hot pyro- 
clastic flows >12 Myr ago. 


7967 (LA-UR-92-3977) Remediation of Hanford tank 
waste using magnetic separation. Worl, L.A.; Avens, L.R.; de 
Aguero, K.J.; Coyne Prenger, F.; Stewart, W.F.; Hill, D.D. Los 
Alamos National Lab., NM (United States). [1992]. 15p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-36. (CONF-930204-1: '93 meeting on waste man- 
agement, Tucson, AZ (United States), 28 Feb - 4 mar 1993). Order 
Number DE93005456. Source: OSTI; NTIS; INIS; GPO Dep. 
Large volumes of high-level radioactive waste are stored at the 
Department of Energy's Hanford site. Magnetic separation, a physi- 
cal separation, process, can be used to segregate actinides and 
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certain fission products from the waste. High gradient magnetic 
separation (HGMS) tests have been performed successfully using a 
simulated, nonradioactive underground storage tank (UST) waste. 
Variations in HGMS test parameters included separator matrix ma- 
terial, magnetic field strength, slurry surfactant, and slurry solids 
loading. Cerium was added to the simulated tank waste to act as a 
uranium surrogate. Results show that over 77% of the uranium sur- 
rogate can be captured and concentrated from the original bulk with 
a simple procedure. The results of these tests and the feasibility of 
magnetic separation for pretreatment of UST waste are discussed. 


7968 (NEI-Fl-177) Nuclear Waste Management Pro- 
gramme 1993. Voimayhtioeiden Ydinjaetetoimikunta, Helsinki 
(Finland). Sep 1992[30] (In Finnish). Source: OSTI; NTIS; INIS. 

Nuclear Waste Commission of Finnish Power Companies (YJT), 
founded by nuclear energy producing Imatran Voima Oy (IVO) and 
Teollisuuden Voima (TVO), coordinates the research work of the 
companies on nuclear waste management. In YJT’s Nuclear Waste 
Management Programme 1993, an account of the nuclear waste 
management measures of IVO and TVO is given as required by 
the sections 74 and 75 of the Finnish Nuclear Energy Degree. At 
first, the nuclear waste management situation and the programme 
of activities are reported. Then the nuclear waste management re- 
search programme for the year 1993 and more generally for the 
years 1994-1997 is presented. 


7969 (NSS/R-148) Water flow and solute transport 
through fractured rock. Bolt, J.E. (AEA Decommissioning and 
Radwaste, Harwell (United Kingdom)); Bourke, P.J.; Pascoe, D.M.; 
Watkins, V.M.B.; Kingdon, R.D. United Kingdom Nirex Ltd., Harwell 
(United Kingdom). Sep 1990. [20] Source: OSTI; NTIS (US Sales 
Only); INIS. 

In densely fractured slate at the Nirex research site in Cornwall, 
the positions, orientations and hydraulic conductivities of the 380 
fractures intersecting a drill hole between 9 and 50 m depth have 
been individually measured. These data have been used: to deter- 
mine the dimensions of statistically representative volumes of the 
network of fractures and to predict, using discrete flow path model- 
ling and the NAPSAC code, the total flows into the fractures when 
large numbers are simultaneously pressurised along various 
lengths of the hole. Corresponding measurements, which validated 
the NAPSAC code to factor of two accuracy for the Cornish site, 
are reported. Possibilities accounting for this factor are noted for 
experimental investigation, and continuing, more extensive, inter 
hole flow and transport measurements are outlined. The application 
of this experimental and theoretical approach for calculating ra- 
dionuclide transport in less densely fractured rock suitable for 
waste disposal is discussed. (Author). 


7970 (NSS/R-168) The Nirex Safety Assessment Re- 
search Programme; annual report for 1988/89. Cooper, M.J. 
(AEA Decommissioning and Radwaste, Harwell (United Kingdom)). 
United Kingdom Nirex Ltd., Harwell (United Kingdom). Jul 1989. 
[36] Source: OSTI; NTIS (US Sales Only); INIS. 

This report summarises progress of the Nirex Safety Assessment 
Research Programme during 1988/89, in support of assessments 
of the post-emplacement radiological safety of a repository for the 
disposal of low-level and intermediate-level radioactive waste. 
During this period the assessments were concentrating on a com- 
parative study of concepts and areas for deep emplacement of 
waste, in order to assist in the selection of preferred sites, and the 
research programme was therefore focussed on providing the data 


necessary for broad comparisons between different options to be 
made. (author). 


7971 (NUREG/CR-5890) Regional groundwater modeling 
of the saturated zone in the vicinity of Yucca Mountain, 
Nevada: Iterative Performance Assessment, Phase 2. Ahola, M. 
(Southwest Research Inst., San Antonio, TX (United States). Cen- 
ter for Nuclear Waste Regulatory Analyses); Sagar, B. Nuclear 
Regulatory Commission, Washington, DC (United States}. Div. of 
High-Level Waste Management; Southwest Research Inst., San 
Antonio, TX (United States). Center for Nuclear Waste Regulatory 
Analyses. Oct 1992. 59p. Sponsored by Nuclear Regulatory Com- 
mission, Washington, DC (United States). (CNWRA-92-001). 
Source: OSTI; NTIS; INIS; GPO. 





Results of groundwater modeling of the saturated zone in the 
vicinity of Yucca Mountain are presented. Both a regional (200 x 
200 km) and subregional (50 x 50 km) model were used in the 
analyses. Simulations were conducted to determine the impact of 
various disruptive that might take place over the life span of a pro- 
posed Yucca Mountain geologic conditions repository on the 
groundwater flow field, as well as changes in the water-table eleva- 
tions. These conditions included increases in precipitation and 
groundwater recharge within the regional model, changes in per- 
meability of existing hydrogeologic barriers, a:nd the vertical 
intrusion of volcanic dikes at various orientations through the satu- 
rated zone. Based on the regional analysis, the rise in the 
water-table under Yucca Mountain due to various postulated condi- 
tions ranged from only a few meters to 275 meters. Results of the 
subregional model analysis, which was used to simulate intrusive 
dikes approximately 4 kilometers in length in the vicinity of Yucca 
Mountain, showed water-table rises ranging from a few meters to 
as much as 103 meters. Dikes oriented approximately north-south 
beneath Yucca Mountain produced the highest water-table rises. 
The conclusions drawn from this analysis are likely to change as 
more site-specific data become available and as the assumptions 
in the model are improved. 


7972 (OEFZS-4641) Radioactive waste disposal from 
Austria. Summary of experts’ discussion. Benischek, |.; Dinc- 
men, T.; Ehrenstrasser, G.; Komurka, M.; Krejsa, P.; Kudlicza, P.; 
Schreiber, R. Oesterreichisches Forschungszentrum Seibersdorf 
GmbH (Austria). Jun 1992. [90] (In German). Source: OSTI; NTIS 
(US Sales Only); INIS. 

The aims of this report are: (1) A summary of relevant decision 
bases (2) A summary of comparative evaluation of ground-level and 
underground deposition (3) Recommendations for further investiga- 
tions and on the acceptance. (authors, translated by Quittner). 


7973 (PNL-8387) Ferrocyanide Safety Project: Subtask 
3.4, Aging Studies: FY 1992, annual report. Lilga, M.A.; 
Lumetta, M.R.; Riemath, W.F.; Romine, R.A.; Schiefelbein, G.F. 
Westinghouse Hanford Co., Richland, WA (United States); Pacific 
Northwest Lab., Richland, WA (United States). Nov 1992. 38p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE93004382. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The Hanford Ferrocyanide Task Team is addressing issues in- 
volving ferrocyanide precipitates in single-shell waste storage tanks 
(SSTs), in particular the storage of waste in a safe manner. This 
Task Team, composed of researchers from Westinghouse Hanford 
Company (WHC), Pacific Northwest Laboratory (PNL), and outside 
consultants, was formed in response to the need for an updated 
analysis of safety questions about the Hanford ferrocyanide tanks. 
This annual report gives the results of the work conducted by PNL 
in FY 1992 on Subtask 3.4, Aging Studies, which is part of Task 3, 
Chemical Nature of Feffocyanide in Wastes. Subtask 3.4 deals with 
the aging behavior and solubilization of ferrocyanide tank waste 
sludges in a basic aqueous environment. Investigated were the ef- 
fects of pH variation, ionic strength, salts present in SSTS, 
and gamma _ radiation on solubilization of vendor-prepared 
NaoNiFe(CN).. 


7974 (PNL-8388-Vol.1) Clean option: An alternative strat- 
egy for Hanford Tank Waste Remediation: Volume 1, Overview. 
Straalsund, J.L. (Pacific Northwest Lab., Richland, WA (United 
States)); Swanson, J.L.; Baker, E.G.; Jones, E.0.; Kuhn, W.L.; 
Holmes, J.J. Pacific Northwest Lab., Richland, WA (United States). 
Dec 1992. 29p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO06-76RL01830. Order Number 
DE93004913. Source: OSTI; NTIS; INIS; GPO Dep. 

Plans for remediation of the Hanford underground storage tanks 
are currently undergoing reevaluation. As part of this process, 
many options are being considered for the Tank Waste Remedia- 
tion System (MRS). The “clean option” described here proposes an 
aggressive waste processing strategy to achieve the three ma or 
objectives: Greatly reduce the volume of high-level waste (HLW) to 
lessen demands on geologic repository space; decrease by several 
orders of magnitude the amount of radioactivity and toxicity now in 
the waste tanks that will be left permanently onsite as low-level 
solid waste (LLW); and accomplish the first two objectives without 


05 NUCLEAR FUELS 
0520 Waste Management 


significantly increasing the total amount of waste for disposal. The 
study discussed here focuses on process chemistry, as it provides 
the foundation for achieving the clean option objectives. Because 
demonstrated separation steps have been identified and connected 
in a way that meets these objectives, the study concludes that the 
process chemistry rests on a firm technical basis. 


7975 (PNL-8390) DOE complex buried waste characteri- 
zation assessment: Buried Waste Integrated Demonstration 
Program. Kaae, P.S.; Holter, G.M.; Garrett, S.M.K. Pacific North- 
west Lab., Richland, WA (United States). Jan 1993. 108p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE93007616. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The work described in this report was conducted by Pacific 
Northwest Laboratory to provide information to the Buried Waste 
Integrated Demonstration (BWID) program. The information in this 
report is intended to provide a complex-wide planning base for th.e 
BWID to ensure that BWID activities are appropriately focused to 
address the range of remediation problems existing across the US 
Department of Energy (DOE) complex. This report contains infor- 
mation characterizing the 2.1 million m® of buried and stored 
wastes and their associated sites at six major DOE facilities. Ap- 
proximately 85% of this waste is low-level waste, with about 12% 
TRU or TRU mixed waste; the remaining 3% is low-level mixed 
waste. In addition, the report describes soil contamination sites 
across the complex. Some of the details that would be useful in 
further characterizing the buried wastes and contaminated soil sites 
across the DOE complex are either unavailable or difficult to 
locate. Several options for accessing this information and/or im- 
proving the information that is available are identified in the report. 
This document is a companion to Technology Needs for Remedia- 
tion: Hanford and Other DOE Sites, PNL-8328 (Stapp 1993). 


7976 (PNL-8460) Pantex staging study near-term alterna- 
tives. Madden, M.S.; Adickes, M.D.; Hostick, C.J.; Nealey, S.M.; 
Smith, B.W. Pacific Northwest Lab., Richland, WA (United States). 
Dec 1992. 106p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE93004400. Source: OSTI; NTIS; GPO Dep. 

As the result of bilateral treaties to reduce the number of 
weapons in the nuclear stockpile, the US Department of Energy 
must now address the requirements for additional storage of the 
plutonium components (pits) from the retired weapons at Pantex 
until the components’ final disposition. Because of the critical need 
to take action, Pantex has initiated two related efforts: Project 
Stage Right and this Staging Study. While support of Project Stage 
Right is a key objective of this study, the scope covers a broader 
range of activities and aspects of the pit staging problem. This 
study provides estimates of worker radiation exposures under the 
current scenario as well as estimated radiation exposure for work- 
ers under four alternative staging scenarios. An important objective 
of this study also identifies and recommends for future study other 
activities related to staging where radiation safety and overall effi- 
ciency can be improved. 


7977 (PNL-8464) Performance evaluation of the Enraf- 
Nonius Model 872 radar gage. Peters, T.J.; Park, W.R. Pacific 
Northwest Lab., Richland, WA (United States). Dec 1992. 4ip. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE93005085. Source: 
OSTI; NTIS; GPO Dep. 

There are indications that the Enraf-Nonius Radar Gage installed 
in Tank 241-SY-101 may not be providing an accurate reading of 
the true surface level in the waste tank. The Pacific Northwest Lab- 
oratory (PNL) performed an initial study to determine the effect of 
the following items on the distance read by the gage: Tank riser; 
Material permittivity and conductivity Foam; Proportion of super- 
natant to solid material in the field of view of the instrument; 
Physical geometry of the supematant and solid material changing 
in the field of view with respect to time; and Varying water content 
in the solid material. The results of the tests indicate that distance 
measured by the radar gage is affected by the permittivity, conduc- 
tivity, and angle of the target surface. These parameters affect the 
complex input impedance of the signal received by the radar gage 
to measure the distance to the target. In Tank 101-SY, the radar 
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gage is placed on top of a 12 in. diameter riser. The riser affects 
the field of view of the instrument, and a much smaller target sur- 
face is detected when the radar beam propagates through a riser. 
In addition, the riser acts as a waveguide, and standing waves are 
enhanced between the target surface and the radar gage. The re- 
sult is a change in the level measured by the radar gage due to 
changing properties of the target surface even when the distance 
to the target does not change. The test results indicate that the 
radar will not detect dry crust or foam. However, if the crust or 
foam is stirred so that it becomes wet, then the crust or foam be- 
came detectable. The level read using the radar gage decreased 
as the moisture in the crust or foam evaporated. 


7978 (SAND—91-0428) Quality assurance procedures for 
analyses and report reviews supporting performance assess- 
ments of the Waste isolation Pilot Plant. Rechard, R.P. (Sandia 
National Labs., Albuquerque, NM (United States)); Rudeen, D.K.; 
Roache, P.J. Sandia National Labs., Albuquerque, NM (United 
States). Oct 1992. 116p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-76DP00789. Order Number 
DE93004387. Source: OSTI; NTIS; INIS; GPO Dep. 

This document presents the quality assurance (QA) philosophy 
and procedures for analyses and report reviews used by the Per- 
formance Assessment Department of Sandia National Laboratories, 
which directly supports the Waste Isolation Pilot Plant (WIPP). 
Analysis procedures described herein will be incorporated into the 
Performance Assessment Analysis Quality Assurance Procedures 
(QAP 2-4), and report review procedures will be incorporated into 
QAP 2-5; both will apply to all Sandia and Sandia contractor activi- 
ties related to performance assessment (except where the 
contractor has its own approved QA procedures). This report 
presents the philosophy behind the OA procedures, provides the 
standards adopted for performance assessment analysis and re- 
port review, discusses the implementation of these standards, and 
summarizes the software executive package, CAMCON, which aids 
in implementing the standards. 


7979 (SAND—91-0429) Quality assurance procedures for 
parameter selection and use of expert judgment panels sup- 
porting performance assessments of the Waste Isolation Pilot 
Plant. Rechard, R.P. (Sandia National Labs., Albuquerque, NM 
(United States)); Trauth, K.M.; Guzowski, R.V. Sandia National 
Labs., Albuquerque, NM (United States). Nov 1992. 69p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC04-76DP00789. Order Number DE93005004. Source: OSTI; 
NTIS; INIS; GPO Dep. 

This document presents the quality assurance (QA) procedures 
for Parameter Selection and Expert Judgment Panels used by the 
performance Assessment Department of Sandia National Laborato- 
ries, which directly supports the Waste Isolation Pilot Plant (WIPP). 
Parameter Selection QA procedures described herein will be incor- 
porated into the general Performance Assessment Quality 
Assurance Procedures, QAP 2-3; the Expert Judgment Panel pro- 
cedures will be incorporated into QAP 2-6. Both sets of procedures 
will apply to all Sandia and Sandia contractor activities related to 
performance assessment (except where the contractor has its own 
approved QA procedures). This report presents the philosophy 
behind the QA procedures, provides the standards adopted for per- 
formance assessment Parameter Selection and Expert Judgment 
Panels, and discusses the implementation of these standards. 


7980 (SAND-91-7037) Structure in continuously cored, 
deep drill holes at Yucca Mountain, Nevada, with notes on cal- 
cite occurrence: Yucca Mountain Site Characterization Project. 
Carr, W.J. (Carr (Wilfred J.), Wheat Ridge, CO (United States)). 
Sandia National Labs., Albuquerque, NM (United States); Carr 
(Wilfred J.), Wheat Ridge, CO (United States). Dec 1992. 51p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-76DP00789. Order Number DE93006985. Source: 
OSTI; NTIS; INIS; GPO Dep. 

A study of more than 22,000 feet of core from five deep drill 
holes at Yucca Mountain, Nevada, provided data on the attitude 
and vertical distribution of faults and fractures, the sense of fault 
displacement, and the occurrence of calcite. The study was done 
mainly to look for evidence of fault flattening at depth, but no con- 
sistent downward decrease in dip of faults was found, and no 
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increase in strata rotation was evident with increasing depth. In the 
two drill holes located near prominent faults that dip toward the 
holes (USW G-3 and G-2), an apparent increase in the frequency 
of faults occurs below the tuffs and lavas of Calico Hills. Some of 
this increase occurs in brittle lavas and flow breccias in the lower 
part of the volcanic section. In the two holes presumed to be rela- 
tively removed from the influence of important faults at depth, the 
vertical distribution of faults is relatively uniform. Calcite occurs 
mainly in two general zones, voids in welded portions of the Paint- 
brush Tuff, and in a deeper zone, mostly below 3,500 feet. Calcite 
is least abundant in USW G-4, which may reflect the fewer faults 
and fractures encountered in that drill hole. 


7981 (SAND-92-1921C) Summary of the WIPP materials 
interface interactions test: Metal corrosion. Sorensen, N.R.; 
Molecke, M.A. Sandia National Labs., Albuquerque, NM (United 
States). [1992]. 12p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-76DP00789. (CONF- 
9210263-—1: Workshop on in situ tests on radioactive waste forms 
and engineered barriers, Corsendonk (Belgium), Oct 1992). Order 
Number DE93005358. Source: OSTI; NTIS; INIS; GPO Dep. 

Several series of in situ, high-level and transuranic waste form- 
leaching and waste form-engineered barrier materials interactions 
tests were conducted at the Waste Isolation Pilot Plant (WIPP) fa- 
cility, near Carlsbad, New Mexico, in the USA. This multi-national 
effort, the WIPP Materials Interface Interactions Tests (MIIT), in- 
volves the underground testing of about 2000 (nonradioactive) 
waste form, metal, and geologic samples in the bedded salt at the 
WIPP. This test program started on July 22, 1986 and has 
achieved its projected five-year lifetime. All in situ samples have 
been retrieved and sent to multiple laboratories for posttest analy- 
ses. Most of the analyses on metal samples have been completed 
and the results are summarized in this paper. The tested metal al- 
loys proposed for waste canister or overpack use included titanium 
alloys (gracs-2 and grade-12), Hastelloy C4, Inconel 625, 
austenitic stainiess steels (804L, 316, and NS 24/AISI 309), carbon 
steels (Belgian C and ASTM A216/WCA), copper, and lead. After 
five-years of test exposure immersed in WIPP brine A and/or salt 
at about 90°C, the corrosion-resistant materials (Ti; Inconel, 
Hastelloy) exhibited very little corrosion. The austenitic stainless 
steels suffered pitting, crevice corrosion, and some evidence of 
stress corrosion cracking. The carbon steels, copper, and lead ex- 
hibited both extensive general and localized attack. Details of the 
test, analyses, and results obtained will be discussed. 


7982 (SAND—92-2160C) Laboratory studies of gas genera- 
tion for the Waste Isolation Pilot Plant. Brush, L.H. (Sandia 
National Labs., Albuquerque, NM (United States)); Molecke, M.A.; 
Westerman, R.E.; Francis, A.J.; Gillow, J.B.; Vreeland, R.H.; Reed, 
D.T. Sandia National Labs., Albuquerque, NM (United States). 
[1992]. 6p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-76DP00789. (CONF-921101-7: 16. 
Material Research Society international symposium on the scientific 
basis for nuclear waste management fall meeting, Boston, MA 
(United States), 30 Nov - 5 dec 1992). Order Number 
DE93003992. Source: OSTI; NTIS; INIS; GPO Dep. 

The design-basis, defense-related, transuranic waste to be em- 
placed in the Waste Isolation Pilot Plant may, if sufficient H2O 
nutrients, and viable microorganisms are present, generate signifi- 
cant quantities of gas in the repository after filling and sealing. We 
summarize recent results of laboratory studies of anoxic corrosion 
and microbial activity, the most potentially significant processes. We 
also discuss possible implications for the repository gas budget. 


7983 (SKB-TR-92-16) Equipment for deployment of canis- 
ters with spent nucleer fuel and bentonite buffer in horisontal 
holes. Henttonen, V. (JP-Engineering Oy, Raisio (Finland)); Suikki, 
M. Swedish Nuclear Fuel and Waste Management Co., Stockholm 
(Sweden). Jun 1992. [65] Source: OSTI; NTIS; INIS. 

This study presents the predesign of equipment for the deploy- 
ment of canisters in long horizontal holes. The canisters are placed 
in the centre of the hole and are surrounded by a bentonite buffer. 
In this study the canisters are assumed to have a diameter of 1.6 
m and a length of 5.9 m, including the hemispherical ends. Their 
total weight is 60 tonnes. The bentonite buffer after homogeniza- 
tion is 400 mm thick, making a total package diameter of 2.4 m. 





The deployment system consists of four wagons for handling the 
canisters and the bentonite blocks. To ensure safe emplacement, 
every part is installed separately in its final position. This also 
makes it possible to use small clearances between the canisters 
and the bentonite blocks and between the blocks and the rock 
wall. With small clearances, backfilling can be avoided. Another 
basic design idea is that the wagons are equipped with wheels, 
which are in direct contact with the rock walls. Thus, rails, which 
have to be removed as the deployment progresses, are unneces- 
sary. To minimize the time taken for deploying one canister, the 
wagons are designed so that only three trips from the service area 
to the deposit area are needed. Due to the radiation in the vicinity 
of the canisters, the wagons have to be teleoperated. (au). 


7984 (SKB-TR-92-17) The implication of fractal dimen- 
sion in hydrogeology and rock mechanics. Version 1.1. 
Dershowitz, W. (Golder Associates Inc., Seattle, WA (United 
States)); Redus, K.; Wallmann, P.; LaPointe, P.; Axelsson, C.L. 
Swedish Nuclear Fuel and Waste Management Co., Stockholm 
(Sweden). Feb 1992. [69] Source: OSTI; NTIS; INIS. 

Since much of geology and hydrogeology is controlled by the ge- 
ometry of geologic features such as faults, fractures and 
stratigraphy, many researchers have proposed the use of fractal di- 
mension as an index for comparing hydrogeologic environments. 
This report describes an investigation carried out by Golder Asso- 
ciates Geosystem AB to evaluate the use of fractal measures within 
the SKB site selection, evaluation, and characterization process. 
This report defines fractal dimension and the methods available for 
calculating fractal dimension. The report then summarizes a litera- 
ture survey carried out to identify and evaluate applications of 
fractal methods in hydrogeology. Preliminary hydrogeological frac- 
tal numerical simulations carried out with the FracMan package are 
then presented and discussed. These numerical simulations evalu- 
ate the application of fractal methods within the context of other 
geometric measures such as connectivity measures, percolation 
probability, and block size measures. Based upon the literature 
survey and numerical simulations, recommendations are presented 
regarding the potential usefulness of fractal approaches. Fractal di- 
mension can be used to distinguish hydrogeologic environments, 
provided the limitations of the approach are explicitly recognized. 
Recommendations are made for fractal dimension calculation pro- 
cedures, specification of fractal dimension, and the use of fractal 
dimension in conjunction with other measures of hydrogeologic 
structure and heterogeneity. (135 refs.) (au). 


7985 (SKB-TR-92-20) SKB 91. Final disposal of spent 
nuclear fuel. Importance of the bedrock for safety. Swedish Nu- 
clear Fuel and Waste Management Co., Stockholm (Sweden). May 
1992. [223] Source: OSTI; NTIS; INIS. 

The safety of a deep repository for spent nuclear fuel has been 
assessed in this report. The spent fuel is assumed to be encapsu- 
lated in a copper canister and deposited at a depth of 600 m in the 
bedrock. The primary purpose has been to shed light on the impor- 
tance of the geological features of the site for the safety of a final 
repository. The assessment shows that the encapsulated fuel will, 
in all likelihood, be kept isolated from the groundwater for millions 
of years. This is considerably longer than the more than 100 000 
years that are required in order for the toxicity of the waste to have 
declined to a level equivalent to that of rich uranium ores. How- 
ever, in order to be able to study the role of the rock as a barrier 
to the dispersal of radioactive materials, calculations have been 
carried out under the assumption that waste canisters leak. The re- 
sults show that the safety of a carefully designed repository is only 
affected to a small extent by the ability of the rock to retain the es- 
caping radionuclides. The primary role of the rock is to provide 
stable mechanical and chemical conditions in the repository over a 
long period of time so that the function of the engineered barriers 
is not jeopardized. (187 refs.) (au). 


7986 (SKI-TR-91-8) The potential significance of per- 
mafrost to the behaviour of a deep radioactive waste 
repository. McEwen, T. (Intera, Melton Mowbray (United Kingdom) 
and Universite de Paris VI (France)); Marsily, G.de. Swedish Nu- 
clear Power Inspectorate, Stockholm (Sweden). Feb 1991. [74] 
Source: OSTI; NTIS; INIS. 
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Permafrost is one of the scenarios that is being considered as 
part of the groundwater flow and transport modelling for the 
Project-90 assessment. It is included as one of the primary Fea- 
tures, Events and Processes (FEPs) which are being kept outside 
the Process System in the SKB/SKI scenario development project. 
There is a large amount of evidence that Sweden has suffered 
several cycles of permafrost development over the Quaternary, ap- 
proximately the last 2My, and climatic predictions for the next 
hundred thousand years suggest that similar climatic cycling is 
likely to occur. The presence of permafrost could have important 
effects on the hydrogeological regime and could therefore be im- 
portant in modifying the release and dispersion of radionuclides 
from a repository. The climatic conditions of permafrost woukd also 
influence radionuclide migration and accumulation in the biosphere 
and the associated radiation exposure of man. These biosphere 
aspects are not considered here but the implications for discharge 
into the biosphere are examined, including the abstraction of 
groundwater by man in permafrost regions. This report reviews the 
evidence relating to permafrost development and discusses the 
possible implications for the long-term safety of a deep repository. 
(78 refs.) (au). 


7987 (SKI-TR-91-16) SKI Project-90. Geosphere 
calculations using CRYSTAL: Stand-alone and CALIBRE- 
CRYSTAL-biosphere integrated results. Worgan, K. (intera 
Information Technologies, Henley-on-Thames (United Kingdom)); 
Shaw, W. Swedish Nuclear Power Inspectorate, Stockholm (Swe- 
den). Feb 1992. [49] Source: OSTI; NTIS; INIS. 

In Project-90, the far-field transport of nuclides is assumed to 
take place in a 200 m long section of rock mass, which starts at the 
outer boundary of the near-field and ends in a fracture zone. The 
nuclides are eventually discharged to the biosphere. This document 
provides an overview of the results obtained with the far-field model 
CRYSTAL developed by Intera Environmental Division for the 
Swedish Nuclear Power Inspectorate (SKI). It reports on the results 
of a series of calculation that have been performed within the SKlIs 
Project-90, and provides some indication of the key parameters for 
the far field. A more thorough discussion of the implications for 
performance assessment is given in the Project-90 reports. (au). 


7988 (SKI-TR-91-21) SKI Project-90: Chemical data. An- 
dersson, Karin (Lindgren och Andersson HB, Surte (Sweden)). 
Swedish Nuclear Power Inspectorate, Stockholm (Sweden). Nov 
1988. [27] Source: OSTI; NTIS; INIS. 

In this report a set of parameter values for transport calculations 
is given for the safety assessment of a deep geological repository 
in crystalline rock. The selected data are intended for use in the 
performance assessment exercise of SKI, Project 90. Thus, they 
are primarily to be used for testing of transport models and evalua- 
tion of model performance, and the listed data must not be 
regarded as a set recommended for licensing purposes. ‘Best esti- 
mates’ are given for solubilities and sorption (distribution) data. 
Ranges of data are also provided that should be used to evaluate, 
e.g. by means of variational analysis, the need for more efforts in 
areas such as site characterization, geochemical modelling or 
review of thermodynamical data bases. Since the Project 90 perfor- 
mance assessment calculations are based on a synthetic site, 
without the possibility of correlation of hydraulic and geochemical 
parameters, the data given are generic for a typical Swedish crys- 
talline rock. This also means that the ranges given are much 
broader than would be the case for a data set founded on site spe- 
cific information (40 refs.) (au). 


7989 (SKI-TR-91-27) Source term modelling parameters 
tor Project-90. Shaw, W. (intera Environmental Division, Henley- 
on-Thames (United Kingdom)); Smith, G.; Worgan, K.; Hodgkinson, 
D.; Andersson, K. Swedish Nuclear Power Inspectorate, Stockholm 
(Sweden). Apr 1992. [12] Source: OSTI; NTIS; INIS. 

This document summarises the input parameters for the source 
term modelling within Project-90. In the first place, the parameters 
relate to the CALIBRE near-field code which was developed for the 
Swedish Nuclear Power Inspectorate’s (SKI) Project-90 reference 
repository safety assessment exercise. An attempt has been made 
to give best estimate values and, where appropriate, a range which 
is related to variations around base cases. It should be noted that 
the data sets contain amendments to those considered by KBS-3. 
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In particular, a completely new set of inventory data has been in- 
corporated. The information given here does not constitute a 
complete set of parameter values for all parts of the CALIBRE 
code. Rather, it gives the key parameter values which are used in 
the constituent models within CALIBRE and the associated studies. 
For example, the inventory data acts as an input to the calculation 
of the oxidant production rates, which influence the generation of a 
redox front. The same data is also an initial value data set for the 
radionuclide migration component of CALIBRE. Similarly, the 
geometrical parameters of the near-fied are common to both sub- 
models. The principal common parameters are gathered here for 
ease of reference and avoidance of unnecessary duplication and 
transcription errors. (au). 


7990 (SKI-TR—-92-17) Waste from decommissioning of 
nuclear power plants. Nielsen, P.O. (Scandpower AS, Kjeller (Nor- 
way)). Swedish Nuclear Power Inspectorate, Stockholm (Sweden). 
May 1992. [72] (in English, Swedish). Source: OSTI; NTIS; INIS. 

This report is based on the assumption that all twelve nuclear 
power plants will be shut down no later than A.D. 2010, as was de- 
cided by the parliament after the referendum on the future of 
nuclear power in Sweden. The recent 'Party agreement on the en- 
ergy policy’ of January 15, 1991 does, indeed, leave the door open 
for an extension of the operational period for the nuclear reactors. 
This will, however, not change the recommendations and conclu- 
sions drawn in this report. The report consists of two parts. Part 1 
discusses classification of waste from decommissioning and makes 
comparisons with the waste arising from reactor operation. Part 2 
discusses the documentation required for decommissioning waste. 
Also this part of the report draws parallels with the documentation 
required by the authorities for the radioactive waste arising from 
operation of the nuclear power plants. To some extent these sub- 
jects depend on the future use of the nuclear power plant sites 
after decommissioning of the plants. The options for future site use 
are briefly discussed in an appendix to the report. There are many 
similarities between the waste from reactor operations and the 
waste arising from dismantling and removal of decommissioned nu- 
clear power plants. Hence it seems natural to apply the same 
criteria and recommendations. to decommissioning waste as those 
presently applicable to reactor waste. This is certainly true also 
with respect to documentation, and it is strongly recommended that 
the documentation requirements on decommissioning waste are 
made identical, or at least similar, to the documentation require- 
ments for reactor waste in force today. (au). 


7991 (STRIPA-TR-92-27) Executive summary and general 
conclusions of the rock sealing project. Pusch, R. (Clay Tech- 
nology AB, Lund (Sweden)). Swedish Nuclear Fuel and Waste 
Management Co., Stockholm (Sweden). Jun 1992. [89] Source: 
OSTI; NTIS; INIS. 

The Stripa Rock Sealing Project logically followed the two first 
Stripa research phases dealing with canister-embedment and plug- 
ging of excavations in repositories. The major activities in the third 
phase were: * Literature review and interviews for setting the state 
of art of rock fracture sealing. * Pilot field and lab testing applying 
a new effective ‘dynamic’ grouting technique. * Development of a 
general grout flow theory. * Investigation of physical properties and 
longevity of major candidate grouts. * Performance of 4 large-scale 
tests. The literature study showed that longevity aspects limited the 
number of potentially useful grout materials to smectitic clay and 
cement. The pilot testing showed that fine-grained grouts can be 
effectively injected in relatively fine fractures. The theoretical work 
led to a general grout flow theory valid both for grouting at a con- 
stant, static pressure with non-Newtonian material properties, and 
for 'dynamic’ injection with superimposed oscillations, yielding New- 
tonian material behavior. The investigation of physical properties of 
candidate grouts with respect to hydraulic conductivity, shear 
strength, sensitivity to mechanical strain, as well as to chemical 
stability, showed that effective sealing is offered, and that any rock 
can have its bulk conductivity reduced to about 10~-'° m/s. The 
field tests comprised investigation of excavation-induced distur- 
bance and attempts to seal disturbed rock, and in separate tests, 
grouting of deposition holes and a natural fine-fracture zone. Con- 
siderable disturbance of nearfield rock by blasting and stress 
changes, yielding an increase in axial hydraulic conductivity by 3 
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and 1 order of magnitude, respectively, was documented but vari- 
ous factors, primarily debris in the fractures, made grouting of 
blasted rock ineffective. Narrow fractures in deposition holes and in 
a natural fracture zone were sealed rather effectively. (au). 


7992 (WHC-EP-—0182-52) Tank farm surveillance and 
waste status summary report for July 1992. Hanlon, B.M. West- 
inghouse Hanford Co., Richland, WA (United States). Oct 1992. 
105p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract ACO6-87RL10930. Order Number DE93004979. 
Source: OSTI; NTIS; INIS; GPO Dep. 

This report is the official inventory for radioactive waste stored in 
underground tanks in the 200 Areas at the Hanford Site for July 
1992. Data that depict the status of stored radioactive waste and 
tank vessel integrity are contained within the report. This report 
provides data on each of the existing 177 large underground waste 
storage tanks and 49 smaller catch tanks and special surveillance 
facilities, and provides supplemental information regarding tank 
surveillance anomalies and ongoing investigations. This report is 
intended to meet the requirement of US Department of Energy- 
Richland Operations Office Order 5820.2A, Chapter |, Section 
3.e.(3) (DOE-RL, 1990, Radioactive Waste Management, US 
Department of Energy-Richiand Operations Office, Richland, Wash- 
ington) requiring the reporting of waste inventories and space 
utilization for Hanford Tank Farm Tanks. 


7993 (WHC-EP—0182-53) Tank farm surveillance and 
waste status summary report for August 1992. Hanlon, B.M. 
Westinghouse Hanford Co., Richland, WA (United States). Nov 
1992. 111p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO6-87RL10930. Order Number 
DE93004982. Source: OSTI; NTIS; GPO Dep. 

This report is the official inventory for radioactive waste stored in 
underground tanks in the 200 Areas at the Hanford Site for August 
1992. Data that depict the status of stored radioactive waste and 
tank vessel integrity are contained within the report. This report 
provides data on each of the existing 177 large underground waste 
storage tanks and 49 smaller catch tanks and special surveillance 
facilities, and provides supplemental information regarding tank 
surveillance anomalies and ongoing investigations. This report is 
intended to meet the requirement of US Department of Energy- 
Richland Operations Office Order 5820.2A, Chapter 1, Section 
3.e.(3) (DOE-RL, 1990, Radioactive Waste Management, US 
Department of Energy-Richland Operations Office, Richland, Wash- 
ington) requiring the reporting of-waste inventories and space 
utilization for Hanford Tank Farm Tanks. 


7994 (WHC-EP-0365-2) Annual report of tank waste 
treatability. Barker, S.A. (Westinghouse Hanford Co., Richland, 
WA (United States)); Lane, A.G. Westinghouse Hanford Co., Rich- 
land, WA (United States). Sep 1992. 124p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC06-87RL10930. 
Order Number DE93004985. Source: OSTI; NTIS; INIS; GPO Dep. 
This report has been prepared as part of the Hanford Federal 
Facility Agreement and Consent Order (Tri-Party Agreement) and 
constitutes completion of Tri-Party Agreement milestone M-04-00C 
for fiscal year 1992. This report provides a summary of treatment 
activities for newly generated waste, existing double-shell tank 
waste, and existing single-shell tank waste, as well as a summary 
of grout disposal feasibility, glass disposal feasibility, alternate 
methods for disposal, and safety issues which may impact the treat- 
ment and disposal of existing defense nuclear wastes. This report 
is an update of the 1991 report and is intended to provide trace- 
ability for the documentation of the areas listed above by statusing 
the studies, activities, and issues which occurred in these areas 
over the period of March 1, 1991, through February 29, 1992. 


7995 (WHC-EP-0393-Rev.2-Pt.2) Hanford Waste Vitrifica- 
tion Plant Quality Assurance Program description for 
high-level waste form development and qualification: Revision 
2, Part 2. Weber, J. Westinghouse Hanford Co., Richland, WA 
(United States). Aug 1992. 114p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC06-87RL10930. Order 
Number DE93001453. Source: OSTI; NTIS; INIS; GPO Dep. 
Under the Nuclear Waste Policy Act of 1982,, the US Depart- 
ment of Energy-Office of Civilian Radioactive Waste Management 





has been designated the national high-level waste repository li- 
censee and the recipient for the canistered waste forms from the 
waste form producers. The Office of Waste Operations executes 
overall responsibility for producing the canistered waste form. This 
report describes the quality assurance program for the plant. 


7996 (WHC-EP-0531-Rev.1) Current understanding of the 
safety of storing high-level waste containing ferrocyanide at 
the Hanford Site: Revision 1. Postma, A.K. (Benton City Technol- 
ogy, WA (United States)); Babad, H.; Cash, R.J.; Deichman, J.L. 
Westinghouse Hanford Co., Richland, WA (United States). Jun 
1992. 83p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-87RL10930. Order Number 
DE93001753. Source: OSTI; NTIS; GPO Dep. 

This report provides an overview of the safety of continued in situ 
storage of ferrocyanide-containing wastes in underground tanks at 
the Hanford Site. Available information has been reviewed and an- 
alyzed with regard to tank storage safety for this report. Based on 
data to-date, a preliminary conclusion is that most (if not all) of the 
tanks contain waste that is nonreactive in its present form. Studies 
indicate that significant tank dryout can be prevented, thus keeping 
waste forms nonreactive. However, additional information is 
needed to confirm these initial conclusions and to develop surveil- 
lance and control systems. Of particular importance is the need to 
(1) sample tanks to characterize the waste; (2) to conduct labora- 
tory studies on real waste; and (3) to continue to test simulants to 
better define physical and chemical properties of stored waste. 


7997 (WHC-EP-0550) Tank 101-SY flammable gas mitiga- 


tion test project plan. Lentsch, J.W. Westinghouse Hanford Co., 
Richland, WA (United States). May 1992. 157p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC06- 
87RL10930. Order Number DE93001672. Source: OSTI; NTIS; 
GPO Dep. 

This document presents the proposed project plan for selection, 
design, analysis, fabrication, installation, and testing of Tank 


241-101-SY flammable gas mitigation system equipment. It also in- 
cludes the project organization and management structure and 
system. This document is not meant to identify the full range of ac- 
cident scenarios associated with various mitigation techniques, nor 
to provide a determinative analysis of risks; these activities will be 
addressed in safety assessments developed in support of the miti- 
gation tests. This work represents the collaborative efforts of the 
Westinghouse Hanford Company, Pacific Northwest Laboratory, 
and the Los Alamos National Laboratory, with input from the US 
Department of Energy Headquarters, Richland Field Office, and 
consultants from Science Applications International Company. 


7998 (WHC-EP-0560) Miscellaneous underground ra- 
dioactive waste tanks. Neilsen, E.H. Westinghouse Hanford Co., 
Richland, WA (United States). Dec 1992. 79p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC06- 
87RL10930. Order Number DE93005014. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Many small, inactive underground tanks contain radioactive and 
chemical wastes on the Hanford Site. These tanks, known as auxil- 
iary tanks, served a variety of purposes. Some tanks were used for 
settling precipitates and others were used for neutralization of 
acidic wastes before discharge to cribs or french drains. Other 
tanks were used to capture drainage from valve boxes, pipe 
chases, diversion boxes, and other spills from the high-level waste 
tanks. This report describes these tanks and vaults and discusses 
information and data on waste volume, chemistry, and radionuclide 
content and current status. 


7999 (WHC-EP-0562) Program pian for the resolution of 
tank vapor Issues. Osborne, J.W. Westinghouse Hanford Co., 
Richland, WA (United States). Sep 1992. 109p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO6- 
87RL10930. Order Number DE93001661. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The purpose of this document is to provide a detailed description 
of the priorities, logic, work breakdown structure (WBS), task de- 
scriptions, and program milestones required for the resolution of 
tank vapor issues associated with the single-shell tanks (SST) and 
double-shell tanks (DST). The primary objective of this plan is to 
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determine whether a health (personnel exposure) and/or safety 
(flammability) hazard exists. This plan is focused upon one waste 
tank, 241-C-103, but contains all elements required to bring the va- 
por issues to resolution. 


8000 (WHC-EP-0572) Initial implementation of Defense 
Nuclear Facilities Safety Board Recommendation 90-2 for Han- 
ford Site high-level waste tanks: Identification of codes and 
standards. Ryan, J.A.; McCoy, R.M.; Pfluger, D.C.; Harman, D.G. 
Westinghouse Hanford Co., Richland, WA (United States). Aug 
1992. 81p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO06-87RL10930. Order Number 
DE93002050. Source: OSTI; NTIS; INIS; GPO Dep. 

This report documents the initial implementation of the Defense 
Nuclear Facilities Safety Board Recommendation 90-2 for the Han- 
ford Site high level waste (HLW) tanks. The Defense Nuclear 
Facilities Safety Board issued Recommendation 90-2. Recommen- 
dation 90-2 requires review and evaluation of the content and 
implementation of standards relating to the design, construction, 
operation, and decommissioning of selected US Department of En- 
ergy defense nuclear facilities (including the Hanford Site HLW 
tanks). This report tabulates the results of two activities: (1) the de- 
velopment of a listing of the codes and standards used in the 
design and construction of the existing HLW tanks on the Hanford 
Site; (2) and, a listing of applicable codes and standards that will 
cover design, construction, operation, and decommissioning of 
HLW tanks on the Hanford Site. 


8001 (WHC-EP-—0584) Status of tank 241-SY-101 data 
analyses. Anantatmula, R.P. Westinghouse Hanford Co., Richland, 
WA (United States). Sep 1992. 99p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC06-87RL10930. Order 
Number DE93004996. Source: OSTI; NTIS; INIS; GPO Dep. 

The Waste Tank Flammable Gas Stabilization Program was es- 
tablished in 1990 to provide for resolution of a major safety issue 
identified for 23 of the high-level waste tanks at the Hanford Site. 
The safety issue involves the production, accumulation, and 
periodic release from these tanks of flammable gases in concentra- 
tions exceeding the lower flammability limits. This document deals 
primarily with tank 241-SY-101 from the SY Tank Farm. The 
flammable gas condition has existed for this tank since the tank 
was first filled in the time period from 1977 to 1980. During a gen- 
eral review of waste tank chemical stability in 1988-1989, this 
situation was re-examined and, in March 1990, the condition was 
declared to be an unreviewed safety question. Tank 241-SY-101 
was placed under special operating restrictions, and a program of 
investigation was begun to evaluate the condition and determine 
appropriate courses of action. This report summarizes the data that 
have become available on tank 241-SY-101 since it was declared 
as an unreviewed safety question and updates the information re- 
ported in an earlier document (WHC-EP-0517). The report provides 
a technical basis for use in the evaluation of safety risks of the 
tank and subsequent resolution of the unreviewed safety question. 


8002 (WHC-EP-0589) Tank 101-SY Window C core sam- 
ple results and interpretation. Reynolds, D.A. Westinghouse 
Hanford Co., Richland, WA (United States). Sep 1992. 67p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC06-87RL10930. Order Number DE93004986. Source: OSTI; 
NTIS; INIS; GPO Dep. 

A full-depth core sample was taken of Tank 241-SY-101 a dou- 
ble shell, high-level waste tank in May 1991, during the time period 
called “Window C.” Analysis of this core sample included extensive 
measurements of both the physical and chemical properties of the 
waste. The physical measurements clearly showed that the waste 
in the tank is separated into two different layers. The chemical 
analyses did not show clear differences in the chemical makeup of 
the layers. The information obtained from the core sample sup- 
ported the theoretical mechanism for the process by which tank 
contents roll over. 


8003 (WHC-MR-0302) Tank 241-SX-115 Leak Assess- 
ment. Westinghouse Hanford Co., Richland, WA (United States). 
Nov 1992. 49p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-87RL10930. Order Number 
DE93005012. Source: OSTI; NTIS; INIS; GPO Dep. 
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Tank 241-SX-115 (SX-115) is one of 149 underground single- 
shell tanks (SST) used for the storage of radioactive wastes at the 
Hanford Site near Richland, Washington. The status of Tank 
SX-115 today is Interim Stabilized/interim Isolated. It contains ap- 
proximately 12,000 gal of dry sludge (no interstitial liquid). Tank 
SX-115 was built in 1953-1954 and was put into service on August 
31, 1958. In March 1965 Tank SX-115 was found to have leaked 
about 50,000 gal of nitrate solution into the sediments beneath the 
tank. The remaining solution was pumped to another tank, a small 
air purge was introduced, and the nearly empty tank was allowed to 
dry through self-heating. In August 1965 10 test wells were drilled 
around the tank. Data from these wells and from the already exist- 
ing drywells and materials were used in earlier studies to define 
and characterize the contaminated area under the tank. About 60% 
the leaked material was accounted for. It appears possible that part 
of the 40% not accounted for may have penetrated deeper into the 
sediments below the tank. Evidence to support this inference is the 
relatively high level of radioactivity in Lateral 3 that persisted from 
1969 through 1987. If it is necessary to confirm this and to fully de- 
fine the extent of contamination before final plans for remediation 
are made, core drilling at an angle under the tank will be required. 
Radionuclides remaining in the leakage plume as of January 1, 
1992, are approxirnately 21,000 Ci, almost all of it 97Cs. 


8004 (WHC-MR-0392) A peer review of the Hanford Site 
Permanent Isolation Surface Barrier Development Program. 
Wing, N.R. Westinghouse Hanford Co., Richland, WA (United 
States). Sep 1992. 69p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO6-87RL10930. Order Number 
DE93002240. Source: OSTI; NTIS; INIS; GPO Dep. 

A panel of technical experts was organized to peer review the 
Hanford Site Permanent Isolation Surface Barrier Development 
Program (BDP) and to provide a specific review of a preconceptual 
prototype barrier design initiated during fiscal year (FY) 1990. The 
technical peer review of the BDP and the prototype is being con- 
ducted in three phases, two of which have been completed. This 
document presents the peer review panel's findings on the first two 
phases of the peer review process. Biointrusion and water intrusion 
control are discussed, along with design life, vegetation, and cli- 
mate impact. 


8005 


(WHC-SA-0873) Mix ratio measurements of poz- 
zolanic blends by Fourier transform infrared-attenuated total 
reflectance method. Rebagay, T.V.; Dodd, D.A. Westinghouse 
Hanford Co., Richland, WA (United States). Jul 1992. 10p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 


AC06-87RL10930. (CONF-9208172-1: Rocky Mountain confer- 
ence on analytical chemistry and applied spectroscopy, Denver, 
CO (United States), 2-6 Aug 1992). Order Number DE93001663. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The disposal of low-level radioactive liquid wastes at the Hanford 
Site near Richland, Washington, involves mixing the wastes with 
pozzolanic grout-forming solid blends. Checking the quality of each 
blend component and its mix ratio will ensure processibility of the 
blend and the long-term performance of the resulting waste grout. 
In earlier work at Hanford laboratories, Fourier transform infrared- 
transmission method (FTIR-TR) using KBr pellet was applied 
successfully in the analysis of blends consisting of cement, fly ash, 
and clays. This method involves time-consuming sample prepara- 
tion resulting in slow turnaround for repetitive sampling. Because 
reflection methods do not require elaborate sample preparation, 
they have the potential to reduce turnaround analysis time. Neat 
samples may be examined making these methods attractive for 
quality control. This study investigates the capability of Fourier 
transform infrared-attenuated total reflectance method (FTIR-ATR) 
to analyze pozzolanic blends. 


8006 (WHC-SA-1538) Risk management of onsite trans- 
portation of hazardous materials. Wang, O.S.; Field, J.G. 
Westinghouse Hanford Co., Richland, WA (United States). Oct 
1992. 7p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC06-87RL10930. (CONF-930116-28: Probabilistic 
safety assessment international topical meeting (PSA 93), Clearwa- 
ter Beach, FL (United States), 27-29 Jan 1993). Order Number 
DE93004489. Source: OSTI; NTIS; INIS; GPO Dep. 
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The US Department of Energy's (DOE) Hanford Site has recently 
undergone a significant change in its mission. The focus of site- 
wide operations has been shifted from production to environmental 
restoration. As a result, there is a significant increase in quantities 
of the radioactive wastes and other hazardous materials to be 
packaged and transported onsite. In response to the elevated 
transportation activities, the operations and engineering contractor 
for the Hanford Site, Westinghouse Hanford Company (Westing- 
house Hanford), is proposing an integrated risk assessment 
methodology and risk management strategy to further enhance the 
safe operations of the onsite packaging and transportation activities 
involving radioactive and other hazardous materials. This paper 
summarizes Westinghouse Hanford’s proposed risk assessment 
and risk management methodology for onsite transportation of 
hazardous materials. The proposed Westinghouse Hanford risk as- 
sessment and management methodology for onsite packaging and 
transportation has three integral parts: risk assessment, risk ac- 
ceptance criteria, and risk minimization process. The purposes are 
to ensure that the risk for each ongoing transportation activity is 
acceptable, and to further reduce the overall risk for current and fu- 
ture onsite transportation activities. 


8007 (WHC-SA-1591) Cyclic gas releases in Hanford Site 
nuclear waste tanks. Reynolds, D.A.; Babad, H. Westinghouse 
Hanford Co., Richland, WA (United States). Sep 1992. 17p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC06-87RL10930. (CONF-9209229-4: Industrial and engineering 
chemistry (I&EC) special symposium of the American Chemical So- 
ciety (ACS), Atlanta, GA (United States), 21-23 Sep 1992). Order 
Number DE93002805. Source: OSTI; NTIS; INIS; GPO Dep. 

At the Hanford Site, 177 tanks have been constructed for storing 
radioactive waste; 53 tanks have been identified as having poten- 
tial safety issues. This report focuses on tank 241-SY-101, which 
generates hydrogen gas and releases this gas on a cyclic sched- 
ule. The tank is instrumented extensively to monitor the hydrogen, 
and work restrictions minimize the risk of a hydrogen burn. Mitiga- 
tion testing centers on two in-tank test assemblies: (1) a large 
mixer pump, and (2) dilution, heating, and ultrasonic devices. The 
current understanding of what is happening in the tank is pre- 
sented in this paper. 


8008 (WHC-SA-1679) Infrared scanner parametric test 
using heated simulant tank waste. Efferding, L.E. Westinghouse 
Hanford Co., Richland, WA (United States). Sep 1992. 20p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC06-87RL10930. (CONF-930247—1: Waste Management ‘93, 
Tucson, FL (United States), 28 Feb - 3 mar 1993). Order Number 
DE93004496. Source: OSTI; NTIS; INIS; GPO Dep. 

An infrared (IR) scanner device has been developed which pro- 
vides a means of determining the variation in surface temperature 
throughout the waste surface area in ferrocyanide tanks, or other 
heat generating high level waste tanks. This report describes an 
experimental mockup test performed in a pit area of the an experi- 
mental building. The mockup duplicated the geometric factors and 
approximated the tank gas space conditions which are anticipated 
in the heat generating waste tanks. The waste surface temperature 
magnitudes in these tanks are estimated to range from 70 to 120 
°F. The experiments described in this report addressed a lower 
range of anticipated waste surface temperature below 100 °F by 
employing test tables of heated simulant. The experiments were 
conservative in that the IR instrument was evaluated in a lower 
temperature range that is more challenging to the IR detector sen- 
sitivity. The IR scanner temperature indications were compared 
with simulant waste temperatures measured by emplaced thermo- 
couples. 


8009 (WHC-SP-0434-14) Quarterly Briefing Book on Envi- 
ronmental and Waste Management Activities. Quayle, T.A. 
Westinghouse Hanford Co., Richland, WA (United States). Apr 
1992. 172p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-87RL10930. Order Number 
DE93001465. Source: OSTI; NTIS; INIS; GPO Dep. 

The purpose of this report is to provide managers and senior 
staff at the US Department of Energy Richland Field Office and its 
contractors with timely and concise information on Hanford Site 





environmental and waste management activities. Each edition up- 
dates the information on the topics in the previous edition, deletes 
those determined not to be of current interest, and adds new topics 
to keep up to date with changing environmental and waste man- 
agement requirements and issues. Section A covers current waste 
management and environmental restoration issues. Section B has 
writeups on national or sitewide environmental and waste manage- 
ment topics. Section C includes program- and waste-specific 
environmental and waste management topics. Section D provides 
information on waste sites and inventories on the site. This edition 
includes an alphabetized listing of the writeups. It is hoped this list- 
ing will make it easier for readers to find the information they seek. 


8010 (WHC-SP-0472-Rev.2) Implementation plan for 
Washington Administrative Code 173-360; Underground Stor- 
age Tank Regulations: Revision 2. Douglas, L.M. Westinghouse 
Hanford Co., Richland, WA (United States). Apr 1991. 73p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC06-87RL10930. Order Number DE93006598. Source: OSTI; 
NTIS; INIS; GPO Dep. 

This report presents the timetables, responsible organizations, 
and methods required to comply with the newly promulgated 
Washington Administrative Code (WAC) 173-360 Underground 
Storage Tank (UST) Regulations. These rules were adopted 
November 28, 1990, and became effective December 29, 1990. 
This plan addresses only regulated UST systems that contain non- 
radioactive material. 


8011 (WHC-SP-—0472-Rev.3) Implementation plan for 
Washington Administrative Code 173-360; Underground stor- 
age tank regulations: Revision 3. Douglas, L.M. Westinghouse 
Hanford Co., Richiand, WA (United States). Apr 1992. 89p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC06-87RL10930. Order Number DE93001786. Source: OSTI; 
NTIS; GPO Dep. 

The purpose of this implementation plan is fourfold: (1) It will de- 
scribe the underground storage tanks (UST) at the Hanford Site 
currently regulated by the law; (2) it will define the programs cur- 
rently planned and/or underway by the affected Hanford Site 
contractors to meet these regulations; (3) it will provide estimated 
costs of compliance with testing requirements for fiscal year (FY) 
1992 and, in the out years, to FY 1995; and (4) it will, through dis- 
semination of information, provide a common understanding of 
compliance issues by all landlords as well as provide the opportu- 
nity for landlord cooperation to achieve efficiency and minimize the 
costs of compliance. Two kinds of regulated USTs exist at the Han- 
ford Site as defined by current regulations. Petroleum USTs 
comprise the majority of active and out-of-service tanks, and most 
of the regulations are geared toward them. USTs containing haz- 
ardous substances are also present at the Hanford Site and 
special requirements for them are addressed. The USTs containing 
radiological material are not addressed in this plan. 


8012 (WHC-SP-0787-Rev.1) Plutonium Finishing Plant 
operational readiness review: Revision 1. Eschenbaum, R.A. 
Westinghouse Hanford Co., Richland, WA (United States). Jul 
1992. 253p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-87RL10930. Order Number 
DE93001665. Source: OSTI; NTIS; INIS; GPO Dep. 

This plan describes the readiness review process to be used to 
meet the objectives to support the restart of the Plutonium Finish- 
ing Plant (PFP) to convert the chemically-acting plutonium-bearing 
materials to a form suitable for processing in the remote mechani- 
cal “C” (RMC) line. The scope of this plan will cover the restart 
readiness review needs of the PFP Material Stabilization program. 
The objective of the stabilization campaign is to reduce the poten- 
tial hazards associated with the continued presence and storage of 
plutonium-bearing materials at PFP. The readiness review scope is 
broken down into six major functional areas: management controls, 
administrative controls, personnel readiness, equipment and sys- 
tems, environmental, safety, health, and quality assurance, and 
supplemental closeout activities. 


8013 (WHC-SP-0822) 242-A Evaporator water hammer 
event investigation. Wegener, D.L. Westinghouse Hanford Co., 
Richland, WA (United States). Apr 1992. 63p. Sponsored by 
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USDOE, Washington, DC (United States). DOE Contract AC06- 
87RL10930. Order Number DE93007031. Source: OSTI; NTIS; 
GPO Dep. 

On February 28, 1992, at approximately 1053 hours, a water 
hammer occurred at the 242-A Evaporator Facility located in the 
200 East Area of the Hanford Site. The facility's Raw Water/Used 
Raw Water (RW/URW) system was undergoing operational testing 
at the time of the event. While trying to establish system water 
pressure, a downstream pressure control valve was overcome by 
water pressure and abruptly shut. Approximately 2300 gal/min of 
raw water flow was established before the valve closed. Supply 
water pressure was determined to be approximately 105 psig. Dur- 
ing preliminary damage assessments a pressure gauge was found 
overranged and water was observed leaking from various compo- 
nents. Detailed evaluations are being conducted to assess 
potential damage to the EC-1 Condenser and other equipment as- 
sociated with the RW/URW systems. 


8014 (WSRC-MS-92-061) Automated system for account- 
ability process tanks. Holt, S.H. Westinghouse Savannah River 
Co., Aiken, SC (United States). [1992]. 6p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC09-89SR18035. 
(CONF-9207102-72: Institute of Nuclear Materials Management 
(INMM) annual meeting, Orlando, FL (United States), 19-22 Jul 
1992). Order Number DE93002691. Source: OSTI; NTIS; GPO 
Dep. 

An automated tank monitoring system has been installed in a 
plutonium processing plant at the Savannah River Site (SRS). This 
system reads tank instrumentation and displays the calculated vol- 
ume, mass, and density of connected tanks while meeting the 
measurement control requirements of Department of Energy (DOE) 
Order 5633.3. The system has a self-checking feature that pro- 
vides a high level of assurance that the instruments are functioning 
at a satisfactory level. Additionally, costs and radiation exposure to 
personnel are significantly reduce by eliminating calibration checks 
and allowing instrument calibration to be performed on an as 
needed basis. 


8015 (WSRC-MS—92-232-Rev.1) Quality Assurance Pro- 
gram  Description—DWPF: Revision 1. Maslar, S.R. 
Westinghouse Savannah River Co., Aiken, SC (United States). 5 
Aug 1992. 6p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC09-89SR18035. (CONF-930408-REV.1: 
International high-level radioactive waste management conference, 
Las Vegas, NV (United States), 25-29 Apr 1993). Order Number 
DE93000489. Source: OSTI; NTIS; GPO Dep. 

This document describes the Westinghouse Savannah River 
Company’s (WSRC) Quality Assurance Program for Defense 
Waste Processing at the Savannah River Site (SRS). It identifies 
and describes the planned activities that constitute the required 
Quality Assurance Program. The work to which the Quality 
Assurance Program applies includes both the qualification and pro- 
duction of high-level waste forms. The end result of the program is 
to provide confidence that these high-level waste forms may be 
safely and acceptably used to dispose of the radioactive waste that 
results from activities at SRS in support of national defense. 


8016 (WSRC-MS-—92-242) The performance assessment 
process for DOE low-level waste disposal facilities. Wilhite, 
E.L. Westinghouse Savannah River Co., Aiken, SC (United States). 
[1992]. 9p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO09-89SR18035. (CONF-921137-1: 14. 
low-level radioactive waste management conference, Phoenix, AZ 
(United States), 18-20 Nov 1992). Order Number DE93002688. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Safety of the low-level waste disposal facilities, as well as al US 
DOE facilities, is a primary criterion in their design and operation. 
Safety of low-level waste disposal facilities is evaluated from two 
perspectives. Operational safety is evaluated based on the per- 
ceived level of hazard of the operation. The safety evaluations vary 
from simple safety assessments to very complex safety analysis 
reports, depending on the degree of hazard associated with the fa- 
cility operation. Operational requirements for the Department's 
low-level waste disposal facilities, including long-term safety are 
contained in DOE Order 5820.2A, Radioactive Waste Management 
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(1). This paper will focus on the process of conducting long-term 
performance analyses rather than on operational safety analysis. 


8017 (WSRC-RP-91-371) Durability of glasses from the 
Hg-doped Integrated DWPF Melter System (IDMS) campaign. 
Jantzen, C.M. Westinghouse Savannah River Co., Aiken, SC 
(United States). 30 Aug 1992. 46p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC09-89SR18035. 
Order Number DE93002154. Source: OSTI; NTIS; INIS; GPO Dep. 
The Integrated DWPF Melter System (IDMS) for the vitrification 
of high-level radioactive wastes is designed and constructed to be 
a 1/9th scale prototype of the full scale Defense Waste Processing 
Facility (DWPF) melter. The IDMS facility is the first engineering 
scale melter system capable of processing mercury, and flowsheet 
levels of halides and noble metals. In order to determine the ef- 
fects of mercury on the feed preparation process, the off-gas 
chemistry, glass melting behavior, and glass durability, a three-run 
mercury (Hg) campaign was conducted. The glasses produced dur- 
ing the Hg campaign were composed of Batch 1 sludge, simulated 
precipitate hydrolysis aqueous product (PHA) from the Precipitate 
Hydrolysis Experimental Facility (PHEF), and Frit 202. The glasses 
were produced using the DWPF process/product models for glass 
durability, viscosity, and liquidus. The durability model indicated 
that the glasses would all be more durable than the glass qualified 
in the DWPF Environmental Assessment (EA). The glass quality 
was verified by performing the Product Consistency Test (PCT) 
which was designed for glass durability testing in the DWPF. 


8018 (WSRC-RP-91-1207-Rev.1) Quantities of uranium- 
235 buried in disposal boxes, 1985-1991: Revision 1. Cook, 
J.R. Westinghouse Savannah River Co., Aiken, SC (United States). 
13 Dec 1991. 17p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO09-89SR18035. Order Number 
DE93002682. Source: OSTI; NTIS; INIS; GPO Dep. 

IWT was asked by J. R. Schomhorst of NPSR to determine the 
distribution of the quantity of enriched uranium per disposal box (B- 
25) of the years 1985-1991 to provide input to an uptake of the E 
Area Safety Analysis. This information was considered important 
since the issue of criticality is an important concern in safety analy- 
ses. Information found in the COBRA data base shows no disposal 
containers exceeded 100 grams of U-235. The COBRA data base 
was queried in a two-step process. First a short program in the 
NATURAL language was used to retrieve all records beginning with 
January 1983 having a Burial Code of less than 4, indicating low- 
level waste disposed in trenches. These records were then passed 
to a temporary storage file and read into a program written in Sta- 
tistical Analysis System (SAS) language. SAS was used to 
eliminate waste from the Naval Fuel Facility, which will not operate 
in the future, and to sort the records in order of increasing amounts 
of U-235. The SAS procedure FREQ was then used to produce a 
cumulative frequency distribution of grams of U-235. A total of 
53,198 packages were disposed of during this time period, 277 of 
which contained U-235. The programs used and resulting output 
are attached as Appendix I. 


8019 (WSRC-RP-—92-093) Plutonium and uranium adsorp- 
tion on monosodium titanate. Hobbs, D.T.; Walker, D.D. 
Westinghouse Savannah River Co., Aiken, SC (United States). 13 
Aug 1992. 18p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO09-89SR18035. Order Number 
DE93005298. Source: OSTI; NTIS; INIS; GPO Dep. 

Adsorption of Pu and U onto monosodium titanate (MST) in alka- 
line salt solution was measured. Changes in MST particle size 
distribution do not significantly affect the loadings of actinides. Max 
loading of plutonium-239 is 0.68 wt% at 0.79 mg/L Pu, below the 
infinitely safe value of 0.80 wt%. Max loading of uranium-235 onto 
MST is 1.4 wt% at a concentration of 20.3 + 2.0 mg/L JU, slightly 
higher than the calculated infinitely safe limit of 1.2 wt%. Experi- 
mental data indicated there is competition between plutonium and 
uranium for sites on the MST, and that the loading will favor the 
higher concentration species. Since the solubility of uranium is 10— 
100 times higher than of plutonium, uranium will be loaded to its 
maximum limit, but plutonium will be below its maximum limit. To 
ensure that the concentration of fissile materials cannot exceed nu- 
clear safety limits, it is recommended that plutonium and uranium 
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solubility tests be conducted with solutions which bound the com- 
positions of waste which will be treated in ITP process. 


8020 (WSRC-RP-92-371) Basic data report: Canister pen- 
etration system with relative humidity and pressure sensors. 
Harbour, J.R. Westinghouse Savannah River Co., Aiken, SC 
(United States). 18 Mar 1992. 12p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC09-89SR18035. 
Order Number DE93004257. Source: OSTI; NTIS; GPO Dep. 

This work originates from a task assignment. This basic data re- 
port is for design and fabrication of a canister penetration system 
for use in these experiments. The basic system was designed and 
fabricated as a result of a previous task assignment and three 
associated task plans. The new system, which will be used on can- 
istered waste forms produced during the DWPF Start up Test 
Program, will be a modification of the previous systems. Hence the 
seven items identified in the next paragraph have been previously 
designed, fabricated, and tested but will be required as part of the 
overall system. The canister penetration system to be designed 
and fabricated shall consist of (1) a device which can penetrate the 
canister above the glass line while preventing the mixing of the air 
within the canister with the air in the environment, (2) a sensor for 
measuring the relative humidity and dew point of the air within the 
canister, (3) a sensor for detecting the pressure of the system be- 
fore penetration and the pressure of the canister and system after 
penetration, (4) a vacuum system for evacuating the canister pene- 
tration system, (5) a connecting port to a mass spectrometer for on 
line analysis of the air within the free volume, (6) a number of 
valves and joints (fittings) which make up the interconnecting 
plumbing, and (7) a calibrated container for use in measuring the 
free volume. All of these items are deliverables. The major focus of 
this design task is to modify six canisters, prior to glass filling, in 
order to provide for linkage with the above system after glass 
filling. This linkage shall not involve welding or drilling. The modifi- 
cation of the canister shall be such that it does not interfere with 
normal operations. 


8021 (WSRC-RP-92-878) Soll gas investigations at the 
Sanitary Landfill. Wyatt, D.E.; Pirkle, R.J.; Masdea, D.J. Westing- 
house Savannah River Co., Aiken, SC (United States). Jul 1992. 
204p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC09-89SR18035. (WSRC-MS—92-878). Order 
Number DE93001894. Source: OSTI; NTIS; INIS; GPO Dep. 

A soil gas survey was performed at the 740-G Sanitary Landfill 
of Savannah River Plant during December, 1990. The survey mon- 
itored the presence and distribution of the C;C, hydrocarbons; the 
Cs5-Ci9 normal paraffins; the aromatic hydrocarbons, BTXE; se- 
lected chlorinated hydrocarbons; and mercury. Significant levels of 
several of these contaminants were found associated with the 
burial site. In the northern area of the Landfill, methane concentra- 
tions ranged up to 63% of the soil gas and were consistently high 
on the western side of the access road. To the east of the access 
road in the northern and southern area high concentrations of 
methane were encountered but were not consistently high. 
Methane, the species found in highest concentration in the landfill, 
was generated in the landfill as the result of biological oxidation of 
cellulose and other organics to carbon dioxide followed by reduc- 
tion of the carbon dioxide to methane. Distributions of other species 
are the result of burials in the landfill of solvents or other materials. 


8022 (WSRC-RP-92-1236) Hydrogen generation in SRAT 
with nitric acid and late washing flowsheets: Summary report. 
Hsu, C.W. Westinghouse Savannah River Co., Aiken, SC (United 
States). 22 Oct 1992. 6p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC09-89SR18035. Order Number 
DE93006882. Source: OSTI; NTIS; INIS; GPO Dep. 

Melter feed preparation processes, incorporating a final wash of 
the precipitate slurry feed to Defense Waste Processing Facility 
(DWPF) and a partial substitution of the SRAT formic acid require- 
ment with nitric acid, should not produce peak hydrogen generation 
rates during Cold Chemical Runs (CCR’s) and radioactive opera- 
tion greater than their current, respective hydrogen design bases of 
0.024 lb/hr and 1.5 lb/hr. A single SRAT bench-scale process simu- 
lation for CCR-s produced a DWPF equivalent peak hydrogen 
generation rate of 0.004 lb/hr. During radioactive operation, the 
peak hydrogen generation rate will be dependent on the extent 





DWPF deviates from the nominal precipitate hydrolysis and melter 
feed preparation process operating parameters. Two actual ra- 
dioactive sludges were treated according to the new flowsheets. 
The peak hydrogen evolution rates were equivalent to 0.038 and 
0.20 lb/hr (DWPF scale) respectively. Compared to the formic acid 
— HAN hydrolysis flowsheets, these peak rates were reduced by a 
factor of 2.5 and 3.4 for Tank 15 and Tank 11 sludges, respectively. 


8023 (WSRC-TR-91-391) Disposal of tritium-exposed 
metal hydrides. Nobile, A.; Motyka, T. Westinghouse Savannah 
River Co., Aiken, SC (United States). [1991]. 26p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO9- 
89SR18035. (CONF-9111170-6: SUBWOG 12D meeting on tritium 
technology, Reading (United Kingdom), 3-8 Nov 1991). Order 
Number DE93002159. Source: OSTI; NTIS; INIS; GPO Dep. 

A plan has been established for disposal of tritium-exposed 
metal hydrides used in Savannah River Site (SRS) tritium produc- 
tion or Materials Test Facility (MTF) R&D operations. The 
recommended plan assumes that the first tritium-exposed metal hy- 
drides will be disposed of after startup of the Solid Waste Disposal 
Facility (SWDF) Expansion Project in 1992, and thus the plan is 
consistent with the new disposal requiremkents that will be in effect 
for the SWDF Expansion Project. Process beds containing tritium- 
exposed metal hydride powder will be disposed of without removal 
of the powder from the bed; however, disposal of tritium-exposed 
metal hydride powder that has been removed from its process ves- 
sel is also addressed. 


8024 (WSRC-TR-91-562) Releases from the cooling water 
system in the Waste Tank Farm. Perkins, W.C.; Lux, C.R. West- 
inghouse Savannah River Co., Aiken, SC (United States). [1991]. 
35p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC09-89SR18035. Order Number DE93004300. Source: 
OSTI; NTIS; INIS; GPO Dep. 

On September 12, 1991, a cooling-water header broke in the H- 
Area Waste Tank farm, at the Savannah River Site, releasing 
contaminated water down a storm sewer that drains to the creek. A 
copy of the Occurrence Report is attached. As part of the follow-up 
on this incident, the NPSR Section was asked by Waste Manage- 
ment Technology to perform a probabilistic analysis of the following 
cases: (1) A large break in the header combined with a large 
break in a cooling coil inside a waste tank. (2) A large break in the 
header combined with a leak in a cooling coil inside a waste tank. 
(3) A large break in the header combined with a very small leak in 
a cooling coil inside a waste tank. This report documents the re- 
sults of the analysis of these cases. 


8025 (WSRC-TR-92-056) Mixed Waste Management Facil- 
ity (MWMF) Groundwater Monitoring Report: Fourth quarter 
1991 and 1991 summary. Thompson, C.Y. Westinghouse Savan- 
nah River Co., Aiken, SC (United States). Mar 1992. 475p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO9-89SR18035. Order Number DE93004863. Source: 
OSTI; NTIS; INIS; GPO Dep. 

During fourth quarter 1991, tritium, trichloroethylene, tetra- 
chloroethylene, chloroethene (vinyl chloride), total radium, mercury, 
and lead exceeded the US Environmental Protection Agency pri- 
mary drinking water standards (PDWS) in groundwater samples 
from monitoring wells at the Mixed Waste Management Facility 
(MWMF) and adjacent facilities. Tritium and trichloroethylene were 
the most widespread contaminants; 55 (49%) wells exhibited ele- 
vated tritium activities, and 24 (21%) wells exhibited elevated 
trichioroethylene concentrations. Tritium and trichloroethylene lev- 
els exceeding the PDWS also occurred in several wells in Aquifer 
Unit IIA (Congaree). Levels of manganese, total organic halogens, 
nickel, iron, 1,1-dichloroethane, aluminum, nonvolatile beta, and 
trichlorofluoromethane that exceeded Flag 2 criteria were found in 
one or more wells beneath the MWMF. Downgradient wells in the 
three hydrostratigraphic units at the MWMF contained elevated lev- 
els of tritium, trichloroethylene, tetrachloroethylene, total radium, 
chloroethene (vinyl chloride), lead, mercury, manganese, total 
organic halogens, nickel, iron, 1,1-dichloroethane, aluminum, non- 
volatile beta, or trichlorofluoromethane. Groundwater samples from 
81 (72%) of the monitoring wells at the MWMF and adjacent facili- 
ties contained elevated levels of several contaminants. 
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8026 (WSRC-TR-92-491) An evaluation of foaming poten- 
tial in the IDMS melter. Hutson, N.D. Westinghouse Savannah 
River Co., Aiken, SC (United States). 22 Oct 1992. 6p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract ACO9- 
89SR18035. Order Number DE93006246. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The present DWPF flowsheet calls for the chemical treatment of 
waste sludge with 90 wt% formic acid prior to the addition of the 
Precipitate Hydrolysis Aqueous (PHA) product. An alternative pro- 
cessing methodology, denoted the “Nitric Acid Flowsheet”, has 
been proposed. In the application of this flowsheet, nitric acid 
would be used to neutralize sludge base components (hydroxides 
and carbonates) prior to the addition of late wash PHA. The late 
wash PHA will contain sufficient quantities of formic acid to 
adequately complete necessary reduction-oxidation (REDOX) reac- 
tions. The use of this flowsheet may result in a change in the 
nominal concentrations of two of the major REDOX reaction partici- 
pants: formate (HCOO™™®) and nitrate (NO3™™®). 


8027 (YJT-89-15) Behaviour of neptunium in deep 
groundwater environments. Hakanen, M. (Helsinki Univ. (Fin- 
land). Dept. of Radiochemistry); Lindberg, A. Voimayhtioeiden 
Ydinjaetetoimikunta, Helsinki (Finland). Dec 1989. [31] Source: 
OSTI; NTIS; INIS. 

Spent nuclear fuel contains substantial amounts of long lived iso- 
topes of actinide elements e.g. neptunium-237. The behaviour of 
these isotopes in repository environments and migration in deep 
geological formations must be well known for realistic safety as- 
sessments. In this work the redox and sorption behaviour of 
neptunium was studied with laboratory experiments simulating con- 
ditions in deep crystalline rock formations. Under oxic conditions 
the sorption of Np(V) on tonalite was independent of the initial Np- 
concentration (5 x -10-12 to 5 x 10-8 M) indicating an exchange 
type sorption mechanism. In unoxic water-rock-system the Np(V) 
was reduced to Np(IV) by components of the waters. Sorption of 
Np(V) on mineral surface slowered the reduction to Np(IV). Even 
under highly reducing environments the sorbed phases were of 
mixtures of Np (IV) and Np(V). After initial reduction to Np(IV) the 
oxidation of part of neptunium to Np(V) was not followed by disso- 
lution of Np(V). The solubility of neptunium in reducing groundwater 
was smaller than or equal to 10-1° M. Sorption of neptunium with 
initial Np-concentration of 10-1* M on polished rock surfaces indi- 
cated a Ka-value about 100 x 10-4 m°/m?. (orig.). 


8028 (YJT—89-18) Native copper as a natural analogue for 
copper canisters. Marcos, N. (Helsinki Univ. of Technology, 
Otaniemi (Finland). Dept. of Materials Science and Rock Engineer- 
ing). Voimayhtioeiden Ydinjaetetoimikunta, Helsinki (Finland). Dec 
1989. [92] Source: OSTI; NTIS; INIS. 

This paper discusses the occurrence of native copper as found 
in geological formations as a stability analogue of copper canisters 
that are planned to be used for the disposal of spent nuclear fuel 
in the Finnish bedrock. A summary of several publications on na- 
tive copper occurrences is presented. The present geochemical 
and geohydrological conditions in which copper is met with in its 
metallic state show that metallic copper is stable in a wide range of 
temperatures. At low temperatures native copper is found to be 
stable where groundwater has moderate pH (about 7), low Eh (< 
+100 mV), and low total dissolved solids, especially chloride. Mi- 
croscopical and microanalytical studies were carried out on a 
dozen of rock samples containing native copper. The results reveal 
that the metal shows no significant alteration. Only the surface of 
copper grains is locally coated. In the oldest samples there exist 
small corrosion cracks; the age of the oldest samples is over 1,000 
million years. A review of several Finnish groundwater studies sug- 
gests that there are places in Finland where the geohydrological 
conditions are favourable for native copper stability. (orig.). 


8029 (YJT-92-13) Diffusion of uranium in compacted 
sodium bentonite. Muurinen, A. (Technical Research Centre of 
Finland, Espoo (Finland). Reactor Lab.); Lehikoinen, J. Voimayh- 
tioeiden Ydinjaetetoimikunta, Helsinki (Finland). Sep 1992. [40] 
Source: OSTI; NTIS; INIS. 

In the study the diffusion of uranium dissolved from uranium ox- 
ide fuel was studied experimentally in compacted sodium bentonite 
(Wyoming bentonite MX-80). The experiments were carried out by 
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the through-diffusion method. The parameters varied in the study 
were the density of bentonite, salt content of the solution and re- 
dox conditions. Uranium was dissolved under aerobic conditions in 
order to simulate oxic conditions possibly caused by radiolysis in 
the repository. 


8030 (YJT-92-14) Review of sorption and diffusion pa- 
rameters for TVO-92. Hakanen, M. (Helsinki Univ. (Finland). Dept. 
of Radiochemistry); Hoelttae, P. Voimayhtioeiden Ydinjaete- 
toimikunta, Helsinki (Finland). Sep 1992. [85] Source: OSTI; NTIS; 
INIS. 

Teollisuuden Voima Oy (TVO) is investigating the feasibility to 
dispose of spent nuclear fuel in a final repository constructed in a 
crystalline rock formation several hundred meters underground. 
This work is a part of the program of the updated preliminary 
safety assessment TVO-92. According to the plans the spent fuel, 
sealed in copper-iron canisters, is emplaced in drillholes below the 
tunnel floor and surrounded by bentonite clay buffer. The tunnels 
are backfilled with a mixture of quartz sand (90%) and bentonite 
(10%). Migration of solutes is retarded by sorption in the backfill 
and on fracture surfaces of the rocks and by diffusion into fissures 
and micropores of the rock. In migration calculations retardation 
due to sorption is derived from distribution ratios of solutes be- 
tween water and solid. Migration by diffusion in rock is described 
by diffusion coefficients. Proposals are made for distribution ratios 
and diffusion coefficients in the backfill and in rocks for the ra- 
dionuclides of spent significant with respect to safety of the final 
disposal. The proposals include realistic values besides the conser- 
vative values, leading with a high probability to overestimation of 
radiation doses in the biosphere. (orig.). 
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Refer also to citation(s) 7817, 7846, 7869, 7921, 7927, 7936, 
7938, 7947, 7965, 7972, 7987, 7992, 7993, 8003, 8009, 8024, 
8048, 8061, 8062, 8063, 8067, 8068, 8070, 8075, 8980, 9127, 
9154, 9708, 10231, 10428, 10539, 10540 


8031 (CANMET-SP-91-2E) Further study on source 
parameters at Quirke Mine, Elliot Lake, Ontario. Chen, S. (De- 
partment of Energy, Mines and Resources, Elliot Lake, ON 
(Canada). Elliot Lake Lab.). Canada Centre for Mineral and Energy 
Technology, Ottawa, ON (Canada). Jan 1991. [29] Source: OSTI; 
NTIS (US Sales Only); INIS. 

A further analysis on source parameters for thirty-seven mining- 
induced seismic events at Quirke Mine, Elliot Lake, Ontario, has 
been carried out to study the self-similarity assumption in scaling 
law of seismic spectrum for mining-induced microearthquakes, and 
to understand the focal mechanism in the mine. Evidence from 
high P-wave energy in a ratio E,/E, of 5% to 30%, and about 80% 
of the events with E,/E, <10% support the statement that most of 
the events for the data set in the mine are most likely to be candi- 
dates for nondouble-couple focal mechanisms. They are also 
characterized by low stress release, especially low apparent stress 
under the limit of 0.2 A o, and a low total seismic energy. For the 
same seismic moment, the total energy values vary within a range 
of 10 KPa to 200 KPa of apparent stress, which agrees with data 
from the Heinrich Robert Mine in Germany. Also it is found that the 
Gutenberg-Richter energy evaluation fits very well with the com- 
bined data set of magnitudes for Quirke Mine (0.7 to 2.3 Mn), and 
for Heinrich Robert Mine (1.2 to 2.3 M_). For the same total seis- 
mic energy, the apparent stress is limited by 80 GN.m and 800 
GN.m of seismic moment. The observed stress drop is dependent 
on the seismic moment, which implies a breakdown in scaling law 
for events induced by mining. An analysis of peak particle velocity 
and acceleration presents the evidence for seismic attenuation 
over the fractured zone above the rock burst area in the mine. 


8032 (CONF-920988-3) Management assessment using 
draft ANSI/ASQC-E4. Hampton, E. Jr. Reynolds Electrical and En- 
gineering Co., Inc., Las Vegas, NV (United States). [1992]. 12p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC08-89NV10630. From 19. annual National Energy and 
Environmental Quality Division of the American Society for Quality 
Control (ASQC)conference; Lake Buena Vista, FL (United States); 
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20-23 Sep 1992. Order Number DE93001660. Source: 
NTIS; INIS; GPO Dep. 

Presented herein is a description of the process, methods, and 
techniques employed to conduct a comprehensive environmental 
management assessment of environmental waste management ac- 
tivities conducted by the Waste Management Department of 
Reynolds Electrical & Engineering Co., Inc. (REECo) at the 
Nevada Test Site (NTS) using the draft ANSI/ASQC-E4 standard. 


8033 (DOE/EH-0294) Environmental management audit, 
Uranium Mill Tailings Remedial Action Project (UMTRA). US- 
DOE Assistant Secretary for Environment, Safety, and Health, 
Washington, DC (United States). Office of Environmental Audit. Jan 
1993. 208p. Sponsored by USDOE, Washington, DC (United 
States). Order Number DE93006599. Source: OSTI; NTIS; INIS; 
GPO Dep. 

The Office of Environment, Safety and Health (EH) has estab- 
lished, as part of the internal oversight responsibilities within 
Department of Energy (DOE), a program within the Office of Envi- 
ronmental Audit (EH-24), to conduct environmental audits at DOE's 
operating facilities. This document contains the results of the Envi- 
ronmental Management Audit of the Uranium Mill Tailings Remedial 
Action (UMTRA) Project. This Environmental Management Audit 
was conducted by the DOE’s Office of Environmental Audit from 
October 26 through November 6, 1992. The audit’s objective is to 
advise the Secretary as to the adequacy of UMTRA’s environmen- 
tal programs, and management organization in ensuring 
environmental protection and compliance with Federal, state, and 
DOE environmental requirements. This Environmental Manage- 
ment Audit’s scope was comprehensive and covered all areas of 
environmental management with the exception of environmental 
programs pertaining to the implementation of the requirements of 
the National Environmental Policy Act (NEPA), which is the respon- 
sibility of the DOE Headquarters Office of NEPA Oversight. 


8034 (DOE/UMTRA-350214-0000) Escarpment seeps at 
Shiprock, New Mexico. Jacobs Engineering Group, Inc., Albu- 
querque, NM (United States); USDOE Albuquerque Operations 
Office, NM (United States). Uranium Mill Tailings Remedial Action 
Project Office. Oct 1991. 274p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC04-91AL62350. Order 
Number DE93005953. Source: OSTI; NTIS; INIS; GPO Dep. 

The purpose of this report is to characterize the seeps identified 
at the Shiprock UMTRA Project site during the prelicensing custo- 
dial care inspection conducted in December of 1990, to evaluate 
the relationship between the seeps and uranium processing activi- 
ties or tailings disposal, and to evaluate the risk posed by the seep 
water to human health and the environment. The report provides a 
brief description of the geology, groundwater hydrology, and sur- 
face water hydrology. The locations of the seeps and monitor wells 
are identified, and the water quality of the seeps and groundwater 
is discussed in the context of past activities at the site. The water 
quality records for the site are presented in tables and appendices; 
this information was used in the risk assessment of seep water. 


8035 (INIS-mf-13387, pp. 857-864) Radiological and envi- 
ronmental safety aspects of uranium fuel fabrication plants at 
Nuclear Fuel Complex, Hyderabad. Viswanathan, S. (Nuclear 
Fuel Complex, Hyderabad (India). Health Physics Unit); Surya 
Rao, B.; Lakshmanan, A.R.; Krishna Rao, T. Department of Atomic 
Energy, Bombay (India). Board of Research in Nuclear Sciences. 
1991. [653] (CONF-8912172-: International symposium on 
uranium technology, Bombay (india), 13-15 Dec 1989). In Proceed- 
ings of the international symposium on uranium technology [held at 
Bombay during 13-15 Dec 1989]. V. 2. Order Number 
DE93608801. Source: OSTI; NTIS (US Sales Only); INIS. 

Nuclear Fuel Complex, Hyderabad manufactures uranium diox- 
ide fuel assemblies for PHWRs and BWRs operating in India. 
Starting materials are magnesium diuranate received from UCIL, 
Jaduguda and imported UF. Both of these are converted to UO, 
pellets by identical chemical processes and mechanical compact- 
ing. Since the uranium handled here is free of daughter product 
activities, external radiation is not a problem. Inhalation of airborne 
U compounds is one of the main source of exposure. Engineered 
protective measures like enclosures around U bearing powder han- 
dling equipment and local exhausts reduce worker's exposure. 


OSTI; 





Installation of pre-filters, wet rotoclones and electrostatic precipita- 
tors in the ventillation system reduces the release of U into the 
environment. The criticality hazard in handling slightly enriched ura- 
nium is very low due to the built-in control based on geometry and 
inventory. Where airborne uranium is significant, workers are pro- 
vided with protective respirators. The workers are regularly 
monitored for external exposure and also for internal exposure. 
The environmental releases from the NFC facility is well controlled. 
Soil, water and air from the NFC environment are routinely col- 
lected and analysed for all the possible pollutants. The paper 
describes the Health Physics experience during the last five years 
on occupational exposures and on environmental surveillance 
which reveals the high quality of safety observed in our nuclear 
fuel fabricating installations. (author). 4 refs., 6 tabs. 


8036 (INIS-mf—13404) Artificial radioactivity in Carlingford 
Lough. Mitchell, P.J. (University Coll., Dublin (Ireland). Dept. of 
Physics); Vives i Batlle, J.; Ryan, T.P.; McEnri, C.; Long, S.; 
O’Colmain, M.; Cunningham, J.D.; Caulfield, J.J.; Larmour, R.A.; 
Ledgerwood, F.K. Radiological Protection Inst. of Ireland (ireland). 
Sep 1992. [37] Source: OSTI; NTIS (US Sales Only); INIS. 

The principal objective of this study was to assess whether 
radioactivity concentrations in a wide range of environmental mate- 
rials from the Lough were enhanced above general levels found 
elsewhere along the east and north-east coasts of Ireland. Other 
objectives included an examination of gamma dose rates in air 
over inter-tidal sediments throughout the Lough and an examina- 
tion of coastal soils to determine the extent of sea-to-land transfer 
of plutonium and , by inference, americium. 


8037 (PNL-8148) Hanford Site environmental report for 
calendar year 1991. Woodruff, R.K.; Hanf, R.W.; Lundgren, R.E. 
(eds.). Pacific Northwest Lab., Richland, WA (United States). Jun 
1992. 265p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE93003479. Source: OSTI; NTIS; INIS; GPO Dep. 

This report of the Hanford Reservation is prepared annually to 
summarize environmental data and information, describe environ- 
mental management performance, and demonstrate the status of 
compliance with environmental regulations. The report also high- 
lights major environmental programs and efforts. The following 
sections: describe the Hanford Site and its mission; summarize the 
status in 1991 of compliance with environmental regulations; de- 
scribe the environmental programs at the Hanford Site; present 
information on environmental surveillance and the ground-water 
protection and monitoring program; and discuss activities to ensure 
quality. 


8038 (SKI-TR—-92-18) A review of the uncertainties in the 
assessment of radiological consequences of spent nuclear 
fuel disposal. Wiborgh, M. (Kemakta Konsult AB, Stockholm 
(Sweden)); Elert, M.; Hoeglund, L.O.; Jones, C.; Grundfelt, B.; Sk- 
agius, K.; Bengtsson, A. Swedish Nuclear Power Inspectorate, 
Stockholm (Sweden). Jun 1992. [116] Source: OSTI; NTIS; INIS. 
Radioactive waste disposal systems for spent nuclear fuel are 
designed to isolate the radioactive waste from the human environ- 
ment for long period of time. The isolation is provided by a 
combination of engineered and natural barriers. Safety assess- 
ments are performed to describe and quantify the performance of 
the individual barriers and the disposal system over long-term 
periods. These assessments will always be associated with uncer- 
tainties. Uncertainties can originate from the variability of natural 
systems and will also be introduced in the predictive modelling per- 
formed to quantitatively evaluate the behaviour of the disposal 
system as a consequence of the incomplete knowledge about the 
governing processes. Uncertainties in safety assessments can 
partly be reduced by additional measurements and research. The 
aim of this study has been to identify uncertainties in assessments 
ot radiological consequences from the disposal of spent nuclear 
fuel based on the Swedish KBS-3 concept. The identified uncer- 
tainties have been classified with respect to their origin, i.e. in 
conceptual, modelling and data uncertainties. The possibilities to 
reduce the uncertainties are also commented upon. In assess- 
ments it is important to decrease uncertainties which are of major 
importance for the performance of the disposal system. These 
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could to some extent be identified by uncertainty analysis. How- 
ever, conceptual uncertainties and some type of model 


uncertainties are difficult to evaluate. To be able to decrease uncer- 
tainties in conceptual models, it is essential that the processes 
describing and influencing the radionuclide transport in the engi- 
neered and natural barriers are sufficiently understood. In this 
study a qualitative approach has been used. The importance of dif- 
ferent barriers and processes are indicated by their influence on 
the release of some representative radionuclides. (122 refs.) (au). 


8039 (SRO-NERP-21) Mammals of the Savannah River 
Site. Cothran, E.G.; Smith, M.H.; Wolff, J.O.; Gentry, J.B. Savan- 
nah River Ecology Lab., Aiken, SC (United States). 1991. 193p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO9-76SR00819. Order Number DE93004450. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This book is designed to be used as a field guide, reference 
book, bibliography, and introduction to the basic biology and ecol- 
ogy of the 54 mammal species that currently or potentially exist on 
or near the Savannah River Site (SRS). For 50 of these species, 
we present basic descriptions, distinguishing morphological 
features, distribution and habitat preferences, food habits, repro- 
ductive biology, social behavior, ecological relationships with other 
species, and economic importance to man. For those species that 
have been studied on the SRS, we summarize the results of these 
studies. Keys and illustrations are provided for whole body and 
skull identification. A selected glossary defines technical terminol- 
ogy. Illustrations of tracks of the more common larger mammals 
will assist in field identifications. We also summarize the results of 
two major long-term SRS studies, “The Forbearer Census” and 
“White-tailed Deer Studies”. A cross-indexed list of over 300 SRS 
publications on mammals classifies each publication by 23 cate- 
gories such as habitat, reproduction, genetics, etc., and also for 
each mammal species. The 149 Master's theses and Ph.D. disser- 
tations that have been conducted at the Savannah River Ecology 
Laboratory are provided as additional references. 


8040 (WHC-SP—0665-0) Quarterly environmental radiolog- 
ical survey summary, first quarter 1991: 100, 200, 300, and 600 
areas. Huckfeldt, C.R. Westinghouse Hanford Co., Richland, WA 
(United States). May 1991. 31p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC06-87RL10930. Order 
Number DE93007032. Source: OSTI; NTIS; GPO Dep. 

Routine radiological surveys to monitor conditions of outdoor 
sites are performed by Westinghouse Hanford Company's Health 
and Safety Group. Areas surveyed include the road surfaces, ra- 
dioactive waste sites (cribs, trenches, burial grounds, stabilized 
ponds and ditches), and unplanned release sites. A site-wide 
survey schedule is developed by Environmental Assurance. Envi- 
ronmental Review and Integration reviews the radiological survey 
reports and files a copy for historical purposes and reference. Ra- 
diological conditions are tracked and trends noted. All sites are 
surveyed at least once each year. The survey frequencies for par- 
ticular sites are based on site history, radiological conditions, and 
general maintenance. Special surveys may be requested at irregu- 
lar frequencies if conditions warrant. Radiological surveys are 
conducted on sites to detect surface contamination and document 
changes in vegetation growth, biological intrusion, erosion, and 
general site maintenance conditions. This report provides a sum- 
mary of the radiological surveys performed on environmental waste 
sites near facilities located in the 100, 200, 300 and 600 areas. 
The First Quarter 1991 survey results and the status of actions re- 
quired from current and past reports are summarized as follows: 
There were 117 routine environmental radiological surveys com- 
pleted during January, February and March 1991. F:ve Surveillance 
and Compliance Inspection Reports (SCIR) were issued for sites 
found out of compliance with standards identified in the Environ- 
mental Compliance Manual, WHC-CM-7-5. Four SCIRs were 
closed as a result of corrective actions taken during the first quar- 
ter of 1991. Forty-three SCIRs, had not been resolved. Landlord 
responsibilities for the unresolved SCIRs are Hanford Restoration 
Operations (HRO) (29), B Plant(2) PUREX (1) and Tank Farm Op- 
erations (TFO)(11). 14 figs., 4 tabs. 


8041 (WHC-SP—0665-1) Quarterly environmental radiolog- 
ical survey summary: Second quarter 1991 100, 200, 300, and 
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600 Areas. Huckfeldt, C.R. Westinghouse Hanford Co., Richland, 
WA (United States). Jul 1991. 32p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract ACO6-87RL10930. Order 
Number DE93007030. Source: OSTI; NTIS; GPO Dep. 

This report provides a summary of the radiological surveys per- 
formed on environmental waste sites near Hanford Reservation 
facilities located in the 100, 200, 300 and 600 areas. The Second 
Quarter 1991 survey results and the status of actions required from 
current and past reports are summarized below: There were 105 
routine environmental radiological surveys completed during April, 
May and June 1991. Five Surveillance and Compliance Inspection 
Reports (SCIR) were issued for sites found out of compliance with 
standards identified in the Environmental Compliance Manual. 
They are summarized in Section 5.1 of this report. Six SCIRs were 
closed as a result of corrective actions taken during the second 
quarter of 1991 and are summarized in Section 5.2 of this report. 
Forty-two SCIRs had not been resolved. 13 figs., 4 tabs. 


8042 (WSRC-RP-—89-453-Vol.3) Savannah River Site Envi- 
ronmental implentation Plan: Volume 3, Management and 
support programs. Westinghouse Savannah River Co., Aiken, SC 
(United States). 1 Aug 1989. 166p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract ACOS-76SR00001 
;AC09-898SR18035. Order Number DE93003315. Source: OSTI; 
NTIS; INIS; GPO Dep 

This report describes the organizational responsibilities for the 
Savannah River Site Environmental program. Operations, Engi- 
neering and projects, Environment, safety, and health, Quality 
assurance, and the Savannah River Laboratory are described. 


8043 (WSRC-RP-91-1215) Determination of process con- 


ditions for the spray nozzie for the DWPF melter off-gas 
HEME. Lee, L. Westinghouse Savannah River Co., Aiken, SC 
(United States). 15 Dec 1991. 6p. Sponsored by USDOE, Wash- 


ington, DC (United States). DOE Contract AC09-89SR18035. 
Order Number DE93003322. Source: OSTI; NTIS; GPO Dep. 

The DWPF melter off-gas systems have High Efficiency Mist 
Eliminators (HEME) upstream of the High Efficiency Particulates Air 
filters (HEPA) to remove fine mist and particulates from the off-gas. 
To have an acceptable filter life and an efficient HEME operation, 
air atomized water is sprayed into the melter off-gas and onto the 
HEME surface. The water spray keeps the HEME wet, which dis- 
solves the soluble particulates and enhances the HEME efficiency. 
DWPF Technical requested SRL to determine the conditions for the 
DWPF nozzle which will give complete atomization of water so that 
the HEME will operate efficiently. Since the air pressure and flow 
rate to generate the desired spray are not known before hand, an 
experiment was performed in two stages. The first stage involved 
preliminary tests which mapped out a general operating region for 
producing the desired spray pattern. Afterward, all the gages and 
meters were changed to suitable ranges for the conditions which 
generated an acceptable spray. This report summarizes the results 
and the conclusions of the second stage experiment. 


8044 (WSRC-TR-92-186) Savannah River Site environ- 
mental report for 1991. Arnett, M.W.; Karapatakis, L.K.; Mamatey, 
A.R.; Todd, J.L. Westinghouse Savannah River Co., Aiken, SC 
(United States). 1991. 654p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC09-89SR18035. Order Num- 
ber DE93002776. Source: OSTI; NTIS; INIS; GPO Dep. 

This report describes environmental activities conducted on and 
in the vicinity of the Savannah River Site (SRS) in Aiken, S.C., 
from Jan. 1 to Dec. 31, 1991, with an update on compliance activi- 
ties through April 1, 1992. The report is a single volume with a 
separate summary pamphlet highlighting the major findings for 
1991. The report is divided into an executive summary and 14 
chapters containing information on environmental compliance 
issues, environmental monitoring methods and programs, and envi- 
ronmental research activities for 1991, as well as historical data 
from previous years. Analytical results, figures, charts, and data ta- 
bles relevant to the environmental monitoring program for 1991 at 
SRS are included. 
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Refer also to citation(s) 7817, 7831, 7865, 7883, 7884, 7898, 
7911, 7926, 7928, 7938, 7939, 7942, 7961, 7965, 7997, 7999, 
8000, 8012, 8014, 8033, 8034, 8037, 8043, 8922, 8923, 8980, 
9006, 9008, 9015, 9708, 9792, 9825, 10240, 10428, 10429, 
10529, 10540, 11444, 11464 


8045 (CONF-921029-11) Performance of a feasibility 
study for remediation of WAG 6 at Oak Ridge National Labora- 
tory. Kubarewicz, J. (CH2M Hill, Oak Ridge, TN (United States)); 
Pfeffer, J.; Garland, S.B. Il; Riddle, S.P.; Branscom, K.S. Oak 
Ridge National Lab., TN (United States). Oct 1992. 7p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract 
AC05-840R21400. From Annual Department of Energy model con- 
ference on waste management and environmental restoration; Oak 
Ridge, TN (United States); 19-22 Oct 1992. Order Number 
DE93003020. Source: OSTI; NTIS; INIS; GPO Dep. 

This paper describes the process of preparing a feasibility study 
(FS) for remediation of a low-level radioactive waste (LLW) dis- 
posal site at Oak Ridge National Laboratory (ORNL). ORNL 
conducts research and development and is one of three DOE- 
owned facilities on the Oak Ridge Reservation (ORR). Waste Area 
Grouping (WAG) 6 is located in Melton Valley, approximately 2 
miles southwest of the plant in Roane County, Tennessee. WAG 6 
includes Solid Waste Storage Area (SWSA) 6, which is still used 
for shallow land burial of LLW and nonradioactive materials and 
was the primary focus of the FS. SWSA 6 covers 68 acres, 19 of 
which contain wastes such as low-level radioactive liquids, solids, 
sludges, asbestos, and biological and associated laboratory 
wastes. During the first 15 years of operation, the site also re- 
ceived chemical wastes, but since 1986, it has been used only for 
LLW. Until 1986, wastes were placed in unlined trenches and 
auger holes, but since then, wastes have been disposed in greater 
confinement disposal silos, lined pipe wells and auger holes, and 
above-ground tumulus units. A list of the sitewide alternatives 
initially developed for WAG 6 remediation is presented. The alter- 
natives combined capping, structural stabilization (dynamic 
compactior/grouting), waste consolidation, and groundwater collec- 
tion/treatment components. In situ vitrification was also considered 
for areas with significant long-life source inventories. 


8046 (CONF-921029-12) A risk-based approach for initial 
prioritization of operable units for remediation. Kucera, S. 
(CH2M Hill, Oak Ridge, TN (United States)); Pfeffer, J.; Liedle, J.; 
Kaiser, L. Oak Ridge National Lab., TN (United States). Oct 1992. 
12p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO05-840R21400. From Annual Department of Energy 
model conference on waste management and environmental 
restoration; Oak Ridge, TN (United States); 19-22 Oct 1992. Order 
Number DE93003021. Source: OSTI; NTIS; INIS; GPO Dep. 
Prioritization of operable units (OUs) for remediation under a 
remedial investigation/feasibility study (RI/FS) is an important con- 
sideration to provide the best protection of human health and the 
environment. Because of budgetary and operational constraints, 
not all OUs can be remediated concurrently; therefore, a risk-based 
approach to prioritization of OUs has been developed to identify 
the most significant OUs, in terms of potential risk, for remediation 
activities. The prioritization system incorporates a qualitative and a 
quantitative assessment to establish an initial ranked order of OUs; 
those with the greatest need for near-term remediation are ranked 
highest. However, priority is determined without consideration of 
circumstances that can affect remediation activities such as funding 
constraints, ongoing facility operations, or demolition and construc- 
tion plans. Such issues are ultimately incorporated within the 
prioritization process to modify the initial priority, if necessary. 


8047 (CONF-921102-45) Assessment of dose factor 
changes to spent fuel cask analyses. Broadhead, B.L.; Parks, 
C.V. Oak Ridge National Lab., TN (United States). [1992]. 6p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC05-840R21400. From Joint American Nuclear Society 
(ANS)/European Nuclear Society (ENS) international meeting on 
fifty years of controlled nuclear chain reaction: past, present, and 
future; Chicago, IL (United States); 15-20 Nov 1992. Order Number 
DE93004521. Source: OST; NTIS; INIS; GPO Dep. 





The standard fluence-to-dose conversion factors in ANSI/ANS- 
6.1.1-1977 are based on a so-called dose equivalent (DE) formula, 
where the absorbed dose is modified by a quality factor, Q, which 
is equal to 1 for gamma rays and varies from 1 to 20 for neutrons. 
These dose factors were derived from calculations of the maximum 
dose equivalent in slab and cylindrical phantoms. The new ANSI91 
standard uses an effective dose equivalent (EDE) formalism for the 
fluence-to-dose factors. This EDE formalism uses the evaluated 
DE in each specific organ tissue of anthropomorphic phantoms, 
then sums all organs together with a specified weight function to 
obtain the effective whole-body dose or EDE. The use of anthropo- 
morphic phantoms mandates the selection of a beam orientation 
for the incoming radiation. The approach taken here was to use 
the anteroposterior direction because it predicts the maximum 
dose. This effective dose takes into account the body shielding of 
internal organs since the DE is evaluated within each organ. The 
net effect of including body shielding is a lowering of predicted 
dose rates based on the EDE formalism. 


8048 (DOE/AL—150329.0002) Department of Energy Pro- 
grammatic Environmental Impact Statement (PEIS) scoping 
session. USDOE Albuquerque Operations Office, NM (United 
States). Uranium Mill Tailings Remedial Action Project Office. 
[1992]. 75p. Sponsored by USDOE, Washington, DC (United 
States) DOE Contract AC04-91AL62350. Order Number 
DE93005694. Source: OSTI; NTIS; INIS; GPO Dep. 

The purpose of this programmatic environmental impact state- 
ment (PEIS) scoping meeting was: to present the ground water 
program so as to build some familiarity and understanding about 
the issue involved; and to get the Durango community's input. This 
report contains the presentations made by the project manager for 
the uranium mill tailings program, site manager for the Durango 
UMTRA site, manager of ground water hydrology, and includes 
comments made by local residents. 


8049 (DOE/EA-0558) Environmental assessment for the 
diamond-anvil high pressure cell at Lawrence Livermore Na- 
tional Laboratory. USDOE, Washington, DC (United States). Jul 
1992. 9p. Sponsored by USDOE, Washington, DC (United States). 
Order Number DE93005489. Source: OSTI; NTIS; GPO Dep. 
Proposed is the use of microscopic, microgram sized samples of 
Pu in the existing small experimental diamond-anvil high pressure 
cell at LLNL. Force will be applied by a screw mechanism to a pis- 
ton and in turn to the tips of the diamond anvils and on the sample 
located between them. Pressures more than a million times the 
earth atmospheric pressure are imparted to the sample, which will 
also be heated by a laser. By using x-ray crystallography, the crys- 
tal properties of different sample materials (e.g., Pu) can be 
evaluated at these high pressures (up to 100 GPa). Possible re- 
lease of Pu in accident conditions is estimated to be very small. 


8050 (DOE/EA-0806) Test Area North Groundwater 
interim action at Idaho National Engineering Laboratory: [En- 
vironmental assessment]. USDOE, Washington, DC (United 
States). Jan 1992. 24p. Sponsored by USDOE, Washington, DC 
(United States). Order Number DE93003109. Source: OSTI; NTIS; 
GPO Dep. 

This Proposed Plan describes alternatives for an interim action 
that is being considered to reduce the contamination near the in- 
jection well and in the surrounding groundwater at the Test Area 
North (TAN) at the Idaho National Engineering Laboratory (INEL). 
The injection well is located at the Technical Support Facility in the 
central part of TAN which consists of facilities for storing, examin- 
ing, and managing spent nuclear fuels. This plan highlights the 
preferred interim remedial action proposed by the US Department 
of Energy (DOE), with the agreement of the US Environmental 
Protection Agency (EPA) and the Idaho Department of Health and 
Welfare (IDHW). The plan was developed and is issued in accor- 
dance with Section 117(a) of the Comprehensive Environmental 
Response, Compensation, and Liability Act (CERCLA). This plan 
also meets DOE requirements for evaluating the environmental im- 
pacts of all the alternatives. 


8051 (DOE/EH-0292) Report of the oversight assessment 
of the operational readiness review of the Rocky Flats Plant, 
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Building 707. Krupar, J.J. Jr. USDOE Assistant Secretary for Envi- 
ronment, Safety, and Health, Washington, DC (United States). 18 
Dec 1992. 40p. Sponsored by USDOE, Washington, DC (United 
States). Order Number DE93005880. Source: OSTI; NTIS; GPO 
Dep. 

This report presents the results of an oversight assessment (OA) 
conducted by the US Department of Energy's (DOE) office of Envi- 
ronment, Safety and Health (EH) of the Operational Readiness 
Review (ORR) activities for the resumption of Building 707 
operations at the Rocky Flats Plant (RFP). The EH OA was simul- 
taneously conducted with the Office of Defense Programs (DP) line 
management ORR, which was conducted from September 21 to 
October 2, 1992, and November 2 to 13, 1992. The EH OA evalu- 
ated the comprehensiveness and effectiveness of the DP ORR. 
Based on its oversight assessment, the EH OA believes that Build- 
ing 707 operations may be safely resumed contingent upon 
satisfactory resolution of all DP ORR findings. The EH OA deter- 
mined that the DP ORR was conducted in a comprehensive and 
effective manner and represents an adequate basis for recom- 
mending resumption of Building 707 operations. The EH OA was 
based primarily on an evaluation of the comprehensiveness and ef- 
fectiveness of the DP ORR and addressed the following areas: 
Management and Organization, Industrial Safety, Fire Protection, 
Industrial Hygiene, Conduct of Operations, Maintenance, Quality 
Assurance, and Training. In a limited number of these areas, the 
EH OA conducted independent vertical-slice reviews DP ORR re- 
sults. 


8052 (DOE/NV-358) Federal Radiological Monitoring and 
Assessment Center (FRMAC): Overview of FRMAC operations. 
EG and G Energy Measurements, Inc., Las Vegas, NV (United 
States). Remote Sensing Lab. Sep 1993. 23p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC08- 
88NV10617. Order Number DE93004430. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The purpose of this Management Overview of the Federal Radio- 
logical Monitoring and Assessment Center (FRMAC) is to explain 
the federal preparation for a radiological accident and to describe 
the subsequent response activities which provide radiological moni- 
toring and assessment outside the boundaries of the monitoring 
which support the radiological accident site. In the event of a 
radiological accident, federal agencies with various statutory re- 
sponsibilities have agreed to coordinate their efforts at the accident 
scene under the umbrella of the Federal Radiological Emergency 
Response Plan (FRERP). This cooperative effort will assure the 
state(s) and the Lead Federal Agency (LFA) that all federal techni- 
cal assistance is fully supporting their efforts to protect the public 
and will provide these monitoring results in a working data center 
for immediate use by the state(s) and LFA decision makers. The 
federal agencies do not relinquish their statutory responsibilities. 
However, the mandated federal cooperation ensures that each 
agency can obtain the data critical to its specific responsibility. 


8053 (DOE/OR-1077) Annotated outlines for documents 
required by FFA and CERCLA for Oak Ridge Reservation sites. 
Oak Ridge National Lab., TN (United States). Nov 1992. 166p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC05-840R21400. (ORNL/M-2527). Order Number 
DE93003590. Source: OSTI; NTIS; GPO Dep. 

The annotated outlines approved by the Document Content and 
Response Committee (DCRC) and issued in “Revision O” of this 
document include those for preliminary assessments/site inspec- 
tions, remedial investigation (Rl) work plans, RI reports, feasibility 
studies, Proposed Plans, interim records of decision (IRODs), and 
records of decision (RODs). These annotated outlines for docu- 
ments required by the Federal Facility Agreement (FFA) have been 
developed by the DCRC to ensure document format consistency 
across the Oak Ridge Reservation. The outlines have been devel- 
oped to comply with the Comprehensive Environmental Response, 
Compensation, and Liability Act (CERCIA), integrating National 
Environmental Policy Act (NEPA), Resource Conservation and Re- 
covery Act, Natural Resources Damages Act requirements and 
other applicable or relevant and appropriate requirements. Addi- 
tional annotated outlines for documents required by the FFA that 
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the DCRC plans to issue at a later date include outlines for reme- 
dial design work plans, remedial design reports, remedial action 
work plans, and postconstruction reports. As necessary, these out- 
lines will be revised to reflect new regulatory requirements and/or 
document comments received from the regulatory agencies as the 
CERCLA remediation process for the various sites progresses. The 
outlines prepared by the DCRC contain important guidelines and 
provide logical formats for preparation of defensible and consistent 
documents for the Oak Ridge Reservation (ORR) Environmental 
Restoration (ER) Program. These outlines were prepared using ex- 
isting regulatory, DOE, and ER Program guidance or requirements, 
in order to incorporate several requirements into a single summary. 


8054 (DOE/RL-90-33) Remedial investigation/easibility 
study work plan for the 100-FR-1 operable unit, Hanford Site, 
Richland, Washington. USDOE Richland Field Office, WA (United 
States). Aug 1992. 328p. Sponsored by USDOE, Washington, DC 
(United States). Order Number DE93004992. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Four areas of the Hanford Site (the 100, 200,300, and 1100 Ar- 
eas) have been included on the US Environmental Protection 
Agency’s (EPA's) National Priorities List (NPL) under the Compre- 
hensive Environmental Response, Compensation, and Liability Act 
of 1980 (CERCLA). Under the Hanford Federal Facility Agreement 
and Consent Order (Tri-Party Agreement, Ecology et al. 1990a), 
signed by the Washington State Department of Ecology (Ecology), 
EPA, and the US Department of Energy (DOE), more than 1,000 
inactive waste disposal and unplanned release sites on the Han- 
ford Site have been grouped into a number of source and 
groundwater operable units. These operable units contain contami- 
nation in the form of hazardous waste, radioactive/hazardous 
mixed waste, and other CERCLA hazardous substances. This work 
plan and the attached supporting project plans establish the objec- 
tives, procedures, tasks, and schedule for conducting the CERCLA 
remedial investigation/feasibility study (RI/FS) for the 100-FR-1 op- 
erable unit. The 100-FR-1 source operable unit is one of two 
source operable units in the 100-F Area. Source operable units in- 
clude facilities and unplanned release sites that are potential 
sources of hazardous substance contamination. The groundwater 
affected or potentially affected by the entire 100-F Area is consid- 
ered as a separate operable unit, the 100-FR-3 groundwater 
operable unit. A separate work plan has been initiated for the 100- 
FR-3 operable unit (DOE/RL 1992a). 


8055 (DOE/RL-91-52) U Plant source aggregate area 
management study report. USDOE Richland Field Office, WA 
(United States). Sep 1992. 713p. Sponsored by USDOE, Washing- 
ton, DC (United States). Order Number DE93005081. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The US Department of Energy (DOE) Hanford Site in Washing- 
ton State is organized into numerically designated operational 
areas including the 100, 200, 300, 400, 600, and 1100 Areas. The 
US Environmental Protection Agency (EPA), in November 1989, in- 
cluded the 200 Areas of the Hanford Site on the National Priorities 
List (NPL) under the Comprehensive Environmental Response, 
Compensation and Liability Act (CERCLA) of 1980. Inclusion on 
the NPL initiates the Remedial Investigation (RI) and Feasibility 
Study (FS) process for characterizing the nature and extent of con- 
tamination, assessing risks to human health and the environment, 
and selection of remedial actions. This report presents the results 
of an aggregate area management study (AAMS) for the U Plant 
Aggregate Area located in the 200 Areas. The study provides the 
basis for initiating RI/FS under CERCLA or under the Resource 
Conservation and Recovery Act (RCRA) Facility investigations 
(RFI) and Corrective Measures Studies (CMS). This report also 
integrates RCRA treatment, storage, or disposal (TSD) closure ac- 
tivities with CERCLA and RCRA past-practice investigations. 


8056 (DOE/RL-91-58) Z Plant source aggregate area man- 
agement study report. USDOE Richland Field Office, WA (United 
States). Oct 1992. 708p. Sponsored by USDOE, Washington, DC 
(United States). Order Number DE93005079. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The US Department of Energy (DOE) Hanford Site in Washing- 
ton State is or into numerically designated operational areas 
inciuding the 100, 200, 300, 400, 600, and 1100 Areas. The US 
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Environmental Protection Agency (EPA), in November 1989, in- 
cluded the 200 Areas of the Hanford Site on the National Priorities 
List (NPL) under the Comprehensive Environmental Response, 
Compensation and Liability Act (CERCLA) of 1980. Inclusion on 
the NPL initiates the Remedial Investigation (RI) and Feasibility 
Study (FS) process for characterizing the nature and extent of con- 
tamination, assessing risks to human health and the environment, 
and selection of remedial actions. This report presents the insults 
of an aggregate area management study (AAMS) for the Z Plant 
Aggregate Area located m the 200 Areas. The study provides the 
basis for initiating RIIFS under CERCLA or under the Resource 
Conservation and Recovery Act (RCRA) Facility Investigations 
(RFI) and Corrective Measures Studies (CMS). This report also 
integrates RCRA treatment, storage, or disposed (TSD) closure ac- 
tivities with CERCLA and RCRA past-practice investigations. 


8057 (DOE/RL-92-32) Expedited response action assess- 
ment for 316-5 Process Trenches. USDOE Richland Operations 
Office, WA (United States). Jul 1992. 61p. Sponsored by USDOE, 
Washington, DC (United States). Order Number DE93004991. 
Source: OSTI; NTIS; INIS; GPO Dep. 

On December 20, 1990, the US Environmental Protection 
Agency (EPA) and Washington Department of Ecology (Ecology) 
wrote a letter encouraging the US Department of Energy (DOE) to 
proceed with the planning necessary to implement an expedited re- 
sponse action (ERA) for the 300 Area (316-5) Process Trenches. 
From the initiation of the ERA process in December 1990, it took 
almost 9 months before field work began. The field work was ac- 
complished in 3 months, followed by an additional 6 months to 
receive analytical data, validate the data, and finalize this report. 
This document constitutes a final reporting of the results from the 
ERA remediation activities and will provide the basis for EPA’s 
completion report concluding this action. The objective of the ERA 
was to reduce the potential for migration of the trench contami- 
nants to the soil column, groundwater, and Columbia River. A 
reduction in the potential source of contaminants provides a reduc- 
tion of risk to the river environment. The ERA activity was an 
interim action pending final cleanup activities for the 300-FF-1 op- 
erable unit. The ERA was conducted to minimize impacts on the 
300-FF-| and 300-FF-5 operable units remedial investigation and 
feasibility study (RI/FS) tasks. 


8058 (DOE/RL-92-39) Hanford Patrol Academy Demoli- 
tion Sites Closure Plan. USDOE Richland Field Office, WA 
(United States). Nov 1992. 303p. Sponsored by USDOE, Washing- 
ton, DC (United States). Order Number DE93005310. Source: 
OSTI; NTIS; INIS; GPO Dep. 

From 1975 to 1991 the Hanford Patrol Academy Demolition Sites 
(HPADS) were used for demolition events. These demolition events 
were a form of thermal treatment for spent or abandoned chemical 
waste. Because the HPADS will no longer be used for this thermal 
activity, the sites will be closed. Closure will be conducted pursuant 
to the requirements of the Washington State Department of 
Ecology (Ecology) Dangerous Waste Regulations, Washington Ad- 
ministrative Code (WAC) 173-303-610 and 40 CFR 270.1. Closure 
also will satisfy closure requirements of WAC 173-303-680 and for 
the thermal treatment closure requirements of 40 CFR 265.381. 
This closure plan presents a description of the HPADS, the history 
of the waste treated, and the approach that will be followed to 
close the HPADS. Because dangerous waste does not include the 
source, special nuclear, and by-product material components of 
mixed waste, radionuclides are not within the scope of WAC 173- 
303 or of this closure plan. The information on radionuclides is 
provided only for general knowledge where appropriate. Only dan- 
gerous constituents derived from HPADS operations will be 
addressed in this closure plan in accordance with WAC 173-303- 
610(2)(b)(i). The HPADS are actually two distinct soil closure areas 
within the Hanford Patrol Academy training area. 


8059 (DOE/UMTRA-—100126-0000) UMTRA Project value 
engineering plan. Jacobs Engineering Group, Inc., Albuquerque, 
NM (United States); USDOE Albuquerque Operations Office, NM 
(United States). Uranium Mill Tailings Remedial Action Project Of- 
fice. Jun 1990. 15p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-82AL14086. Order Number 
DE93005949. Source: OSTI; NTIS; INIS; GPO Dep. 





The objective of value engineering (VE) on the Uranium MILL 
Tailings Remedial Action (UMTRA) Project is to ensure that reme- 
dial action at the UMTRA Project sites is performed to meet the 
US Environmental Protection Agency (EPA) standards for inactive 
uranium mill tailings sites at the lowest cost, while maintaining a 
high quality of work. Through review of designs and consideration 
of reasonable, less expensive alternatives, VE can be an effective 
cost reduction tool and a means to improve the design. The UM- 
TRA Project products are the design and construction of stabilized 
tailings embankments. 


8060 (DOE/UMTRA-150130-0000) DOE plan for UMTRA 
Project water protection standards. USDOE Albuquerque Opera- 
tions Office, NM (United States). Uranium Mill Tailings Remedial 
Action Project Office; Jacobs Engineering Group, Inc., Albuquerque, 
NM (United States). Jul 1986. 45p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC04-82AL14086. Order 
Number DE93005947. Source: OSTI; NTIS; GPO Dep. 

This plan was developed to define DOE's implementation of wa- 
ter protection standards for the UMTRA Project, on an interim 
basis, until the EPA promulgates revised standards in response to 
the September, 1985, decision by the Tenth Circuit Court of 
Appeals. This plan presents the historical background of the devel- 
opment of the Title | standards and the rationale for the DOE 
implementation approach. 


8061 (DOE/UMTRA-150306-MITI) Mitigation action plan 
for remedial action at the Uranium Mill Talling Sites and Dis- 
posal Site, Rifle, Colorado: Final report. Jacobs Engineering 
Group, Inc., Pasadena, CA (United States); USDOE Albuquerque 
Operations Office, NM (United States). Uranium Mill Tailings Reme- 
dial Action Project Office. Jul 1992. 31p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-91AL62350. 
Order Number DE93005956. Source: OSTI; NTIS; INIS; GPO Dep. 

The Estes Gulch disposal site is approximately 10 kilometers (6 
miles) north of the town of Rifle, off State Highway 13 on Federal 
land administered by the Bureau of Land Management. The De- 
partment of Energy (DOE) will transport the residual radioactive 
materials (RRM) by truck to the Estes Gulch disposal site via State 
Highway 13 and place it in a partially below-grade disposal cell. 
The RRM will be covered by an earthen radon barrier, frost protec- 
tion layers, and a rock erosion protection layer. A toe ditch and 
other features will also be constructed to control erosion at the dis- 
posal site. After removal of the RRM and disposal at the Estes 
Gulch site, the disturbed areas at all three sites will be backfilled 
with clean soils, contoured to facilitate surface drainage, and 
revegetated. Wetlands areas destroyed at the former Rifle process- 
ing sites will be compensated for by the incorporation of now 
wetlands into the revegetation plan at the New Rifle site. The UM- 
TRA Project Office, supported by the Remedial Action Contractor 
(RAC) and the Technical Assistance Contractor (TAC), oversees 
the implementation of the MAP. The RAC executes mitigation mea- 
sures in the field. The TAC provides monitoring of the mitigation 
actions in cases where mitigation measures are associated with 
design features. Site closeout and inspection compliance will be 
documented in the site completion report. 


8062 (DOE/UMTRA-—150329-0003) Department of Energy 
PEIS scoping session. Badar, L. Advanced Court Reporting, Al- 
buquerque, NM (United States); Jacobs Engineering Group, inc., 
Pasadena, CA (United States); USDOE Albuquerque Operations 
Office, NM (United States). Uranium Mill Tailings Remedial Action 
Project Office. 10 Dec 1992. 58p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC04-91AL62350. Order 
Number DE93005695. Source: OSTI; NTIS; INIS; GPO Dep. 

This is the second programmatic environmental impact statement 
scoping session held in Durango, Colorado. The purpose was: to 
present the ground water program so as to build some familiarity 
and understanding about the issue involved; and to get Durango 
community's input. Scoping is the collection of information and get- 
ting everyone involved and really making a team out of coming up 
with a proposed action. This report contains the presentations 
made by the project manager for the Uranium Mill Tailings (UM- 
TRA) program, site manager for the Durango UMTRA site, 
manager of ground water hydrology, and include comments made 
by local residents. 
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8063 (DOE/UMT RA-150329-0004) Scoping session of the 
programmatic environmental impact statement for the 
Uranium Mill Tailings Remedial Action Project. USDOE Albu- 
querque Operations Office, NM (United States). Uranium Mill 
Tailings Project Office. [1992]. 27p. Sponsored by USDOE, Wasbh- 
ington, DC (United States). DOE Contract AC04-91AL62350. Order 
Number DE93006331. Source: OST1; NTIS; INIS; GPO Dep. 

This document is about the scoping session which was held at 
the Community Center in Falls City, Texas. The purpose was to 
obtain public comment on the Programmatic Environmental Impact 
Statement for the Uranium Mill Tailings Remedial Action Project 
(UMTRA), specifically on the ground water project. Presentations 
made by the manager for the entire UMTRA program, manager of 
the site and ground water program, comments made by two resi- 
dents of Fall City are included in this document. 


8064 (DOE/UMTRA-350125-0000-Rev.1) Guidance for im- 
plementing the UMTRA Project long-term surveillance 
program: Final report, Revision 1. Jacobs Engineering Group, 
Inc., Pasadena, CA (United States); USDOE Albuquerque Opera- 
tions Office, NM (United States). Uranium Mill Tailings Remedial 
Action Project Office. Sep 1992. 129p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-91AL62350. 
Order Number DE93005955. Source: OSTI; NTIS; INIS; GPO Dep. 

The US Nuclear Regulatory Commission (NRC) has issued a 
general license for the custody and long-term care of US Depart- 
ment of Energy (DOE) Uranium Mill Tailings Remedial Action 
(UMTRA) Project permanent disposal sites. The purpose of this 
general license is to ensure that the UMTRA disposal sites will be 
cared for in such a manner as to protect the public health and 
safety and the environment upon completion of remedial actions. 
The general license will be in effect for a disposal site when NRC 
accepts the disposal site long-term surveillance plan (LTSP) that 
meets the requirements of 10 CFR 40.27. The site LTSP describes 
in detail the long-term surveillance program, including any monitor- 
ing, maintenance, and emergency measures necessary to fulfill the 
conditions of the general license. This guidance document provides 
(1) instructions for preparing the disposal site LTSPs and (2) 
instructions for carrying out the UMTRA Project long-term surveil- 
lance program, including any monitoring that may be required. The 
information provided in this document also is in accordance with 
the regulatory requirements set forth in 40 CFR 192. On January 
5, 1985, the US Tenth Circuit Court of Appeals remanded the 
groundwater standards, 40 CFR 192.02. Proposed groundwater 
standards were issued for comment on September 24, 1987 (52 
FR 3600). When the groundwater standards become final, this 
document will be revised, as appropriate. This document also will 
be updated in response to any changes to 10 CFR 40, or in re- 
sponse to changes in the manner in which the long-term care of 
the licensed disposal sites is carried out. 


8065 (DOE/UMTRA-400646-0000) Alternate cover materi- 
als. Jacobs Engineering Group, Inc., Albuquerque, NM (United 
States); USDOE Albuquerque Operations Office, NM (United 
States). Uranium Mill Tailings Remedial Action Project Office. Sep 
1988. 22p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-82AL14086. Order Number 
DE93005959. Source: OSTI; NTIS; INIS; GPO Dep. 

As an effort to enhance compliance with the proposed US Envi- 
ronmental Protection Agency (EPA) groundwater standards, several 
special studies are being performed by the Technical Assistance 
Contractor (TAC) to identify and evaluate various design features 
that may reduce groundwater-related releases from tailings piles. 
The objective of this special study is to assess the suitability of 
using alternate cover materials (other than geomembranes) as infil- 
tration barriers in Uranium Mill Tailings Remedial Action (UMTRA) 
Project piles to minimize leachate generation. The materials evalu- 
ated in this study include various types of asphalts, concretes, and 
a sodium bentonite clay/polypropylene liner system. 


8066 (DOE/UMT RA-400648.0000) Effect of freezing and 
thawing of UMTRA covers: A special study finding. Jacobs En- 
gineering Group, Inc., Pasadena, CA (United States); USDOE 
Albuquerque Operations Office, NM (United States). Uranium Mill 
Tailings Remedial Action Project Office. Oct 1988. 161p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
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AC04-82AL14086. Order Number DE93005950. Source: 
NTIS; INIS; GPO Dep. 

The proposed US Environmental Protection Agency (EPA) 
groundwater standards (40 CFR 192) require that Uranium Mill 
Tailings Remedial Action (UMTRA) Project remedial action designs 
meet low numerical limits for contaminants contained in water or 
vapor exiting the embankments. To meet the standards a cover of 
compacted fine-grained soil is placed over UMTRA Project em- 
bankments. One of the functions of this cover is to limit infiltration. 
The hydraulic conductivity of this infiltration barrier must be low in 
order to reduce seepage from the cell to the extent necessary to 
comply with the proposed EPA groundwater standards. Analyses of 
infiltration barriers covered with rock erosion protection show that 
the infiltration barriers may become saturated. Accordingly, it is 
necessary to assure that freezing and thawing of the infiltration 
barrier materials do not affect the performance of the embankment. 
This study has been conducted to determine if the hydraulic con- 
ductivity of fine-grained clayey soils used or proposed for use in 
rador/infiltration barriers is affected by repeated freezing and thaw- 
ing cycles. In addition, a procedure for determining the depth of 
frost penetration has been developed. The last section provides 
recommendations for further work required to fully address the ef- 
fects of freezing and thawing on the hydraulic conductivity of clay 
radorvinfiltration barriers along with a recommended course of ac- 
tion that may be taken by the US Department of Energy. 


OSTI; 


8067 (DOE/UMTRA-400667-0000) Analysis of infiltration 
through a clay radon barrier at an UMTRA disposal cell: Ura- 
nium Mill Tailings Remedial Action Project. Jacobs Engineering 
Group, Inc., Pasadena, CA (United States); USDOE Albuquerque 
Operations Office, NM (United States). Uranium Mill Tailings Reme- 
dial Action Project Office. Jan 1991. 57p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-82AL14086. 
Order Number DE93005952. Source: OSTI; NTIS; INIS; GPO Dep. 

An infiltration study was initiated in January 1988 to assess the 
percent saturation in, and infiltration through, clay radon barriers of 
typical Uranium Mill Tailings Remedial Action (UMTRA) Project dis- 
posal cells. Predicting infiltration through the radon barrier is 
necessary to evaluate whether the disposal cell will comply with 
the proposed US Environmental Protection Agency (EPA) ground- 
water protection standards (40 CFR 192). The groundwater 
standards require demonstrating that tailings seepage will not 
cause background concentrations or maximum concentration limits 
(MCLs) to be exceeded at the downgradient edge of the disposal 
facility (the point of compliance, or POC). This demonstration gen- 
erally consists of incorporating the predicted seepage flux and the 
concentration of the specific hazardous constituents into a contami- 
nant transport model, and predicting the resultant concentrations at 
the POC. The infiltration study consisted of a field investigation to 
evaluate moisture conditions in the radon barrier of the completed 
Shiprock, New Mexico, UMTRA Project disposal cell and previously 
completed UMTRA Project disposal cells at Clive, Utah, and Bur- 
rell, Pennsylvania. Coring was conducted to measure percent 
saturation profiles in the radon barriers at these disposal cells. in 
addition, a detailed investigation of the Shiprock radon barrier was 
conducted to establish the effects of meteorological stresses on 
moisture conditions in the filter layer and radon barrier. The 
Shiprock infiltration study was also intended to characterize 
hydraulic gradients and operational unsaturated hydraulic conduc- 
tivities in the radon barrier. 


8068 


(DOE/UMTRA-400672-0000) Assessment of seeps in 
the vicinity of the Mexican Hat tailings disposal cell. Jacobs 
Engineering Group, Inc., Pasadena, CA (United States); USDOE 
Albuquerque Operations Office, NM (United States). Uranium Mill 
Tailings Remedial Action Project Office. Oct 1990. 89p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC04- 


82AL14086. Order Number DE93005958. Source: 
INIS; GPO Dep. 

The Phase || remedial action at the Mexican Hat site began in 
September 1988, and involved the excavation, transportation, and 
placement of contaminated materials onto the lower tailings pile. 
These materials were from the upper tailings pile, portions of the 
lower tailings pile, off-pile contaminated areas, and demolition ma- 
terial stockpiled at the former-mill site. By December 1989, all of 
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the contaminated soils on the upper tailings pile area and most of 
the off-pile windblown and waterborne contamination had been re- 
moved and placed on the lower pile. Since that time, several seeps 
have been observed near the site. These seeps and some 
previously identified seeps may be related to remedial action con- 
struction activities or the past disposal of mill tailings at the 
Mexican Hat site. The objectives of this report are to: summarize 
the geology and hydrostratigraphy of the site; discuss field investi- 
gation of the locations, chronology, and flow rates of the seeps; 
discuss background groundwater quality, tailings pore fluid charac- 
terization, and water quality of the seeps; identify possible sources 
of the seeps; interpret the data; make recommendations for contin- 
ued site characterization and assessment. 


8069 (DOE/UMTRA-400676-0000) 1992 Colorado Eco- 
nomic Impact Study for the US Department of Energy and 
Colorado Department of Health Uranium Mill Tallings Remedial 
Action (UMTRA) Project: Preliminary final. Center for Business 
and Economic Foresasting, inc., Denver, CO (United States); Ja- 
cobs Engineering Group, Inc., Albuquerque, NM (United States); 
USDOE Albuquerque Operations Office, NM (United States). Ura- 
nium Mill Tailings Remedial Action Project Office. 22 Oct 1991. 
47p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-91AL62350. Order Number DE93005954. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The findings of the 1992 Colorado Economic Impact Study 
(CEIS) for the Uranium Mill Tailings Remedial Action (UMTRA) 
Project are outlined below. All dollar amounts used in the study are 
in year-of-expenditure dollars. The total funding requirement for the 
State of Colorado for the UMTRA Project is estimated to be $66.8 
million, or 10 percent of the remedial action costs for the UMTRA 
Project in Colorado. The UMTRA Project will generate $487.5 mil- 
lion in gross labor income in Colorado between 1983 and 1996. 
This includes $54.4 million in state and local tax revenues and 
$41.2 million in federal individual income tax revenues. The net 
economic benefit of the UMTRA Project to Colorado is $355.1 mil- 
lion. For every dollar the State of Colorado invests in the UMTRA 
Project, it will realize $5.32 in gross labor income. The employment 
impact to the Western Slope region is significant. The UMTRA 
Project will create a total employment impact of 13,749 fulltime 
equivalents (FTES) spread over. a period of 13 years in seven site 
areas. Nearly 100 percent of the labor will be drawn from the local 
communities. The State of Colorado's Western Slope is anticipated 
to be minimally impacted by the phaseout of the UMTRA Project. 
Unlike industries that shut down operations without warning, the 
UMTRA Project workers, local government, and businesses know 
the schedule for completion and can consider and prepare for the 
impact of UMTRA Project conclusion. Further, because the majority 
of the work force is local, there has not been a significant invest- 
ment in each community's infrastructure. Any small increases in 
the infrastructure will not be abandoned at the end of the UMTRA 
Project due to a marked increase in migration out of the local com- 
munity. 


8070 (DOE/UMTRA-400687-0000) Status of ground-water 
investigations at the UMTRA Project sites: Uranium Mill Tail- 
ings Remedial Action Project. Deutsch, B. Jacobs Engineering 
Group, Inc., Albuquerque, NM (United States); USDOE Albu- 
querque Operations Office, NM (United States). Uranium Mill 
Tailings Remedial Action Project Office. 11 Dec 1986. 80p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC04-82AL14086. Order Number DE93005957. Source: OSTI; 
NTIS; GPO Dep. 

This document is a status report on the hydrological investiga- 
tions being conducted at the Uranium Mill Tailings Remedial Action 
(UMTRA) Project sites. The data are current as of November, 
1986. Included in the summary for each site are: (1) the current 
state of site characterization activities, (2) a description of the hy- 
drostratigraphy at both the processing site and the disposal. site (if 
appropriate), (3) an evaluation of the extent and degree of ground- 
water contamination, and (4) a discussion of the important 
ground-water issues that have been identified. 


8071 (EGG-M-92248) Remediation of uranium mill tail- 
ings by an integrated biological and chemical process. Torma, 
A.E. EG and G Idaho, Inc., Idaho Falls, ID (United States). [1992]. 





6p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC07-761D01570. (CONF-921110-46: Winter annual 
meeting of the American Society of Mechanical Engineers (ASME), 
Anaheim, CA (United States), 8-13 Nov 1992). Order Number 
DE93005186. Source: OSTI; NTIS; GPO Dep. 

Dilute calcium chloride brine solution was found to be effective in 
the solubilization of toxic heavy metals and long half-life radionu- 
clides (Th-230, Ra-226 and Pb-210) from uranium ores and mill 
tailings. The recovery of heavy metals and radionuclides from ura- 
nium mill tailing effluents was studied with calcium alginate beads. 
The maximum cadmium and zinc uptakes by calcium alginate 
beads were determined to be 2.8 x 10° and 2.3 x 10-° mol/dry 
weight of alginate. The kinetic values, Vm and K, were calculated 
for uranium uptake by calcium alginate to be 96.2 mg/V/s and 0.125 
g/l, respectively. 


8072 (EGG-WMO-10456) Environmental restoration and 
waste management department independent safety review 
committee program management plan. EG and G Idaho, Inc., 
Idaho Falls, ID (United States). Oct 1992. 40p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO07- 
761D01570. Order Number DE93005238. Source: OSTI; NTIS; 
GPO Dep. 

This Program Management Plan (PMP) describes and governs 
the Independent Safety Review Committee (ISRC) established 
within the Environmental Restoration and Waste Management De- 
partment (ER&WMD). The ISRC performs independent safety 
reviews for the ER&WMD as required and specified by the govern- 
ing documents mentioned above. This PMP defines the ISRC 
organization, work plan, and scope of work. The PMP is organized 
consistent with the requirements of DOE Order 4700.1, Project 
Management System. For the purpose of readability, this document 
shall use the term “program” to include not only the chartered ac- 
tivities of the ISRC, but also the related activities conducted by the 
chairman and staff. This PMP is subordinate to the ER&WMD Im- 
plementing Program Management Plan, EGG-WM-10220. 


8073 (EGG-WTD—10204) INEL Operable Unit 7-13 Re- 
trieval/Ex Situ Thermal Treatment configuration options: INEL 
Buried Waste integrated Demonstration Systems Analysis 
project. Richardson, J.G.; Rudin, M.J.; O’Brien, M.C.; Morrison, 
J.L.; Raivo, B. EG and G Idaho, Inc., Idaho Falls, ID (United 
States). Jul 1992. 215p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO7-761D01570. Order Number 
DE93001938. Source: OSTI; NTIS; INIS; GPO Dep. 

The mission of the Buried Waste Integrated Demonstration 
(BWID) Systems Analysis project is to identify and evaluate 
cradle-to-grave systems for the remediation of Transuranic 
(TRU)Contaminated Waste Pits and Trenches within the Subsur- 
face Disposal Area (SDA) of the Radioactive Waste Management 
Complex (RWMC) at the Idaho National Engineering Laboratory 
(INEL). The BWID program will use the results of the BWID Sys- 
tems Analysis in conjunction with identified Department of Energy 
(DOE) Complex buried waste needs to develop a long-term strat- 
egy for improving buried waste remediation capabilities throughout 
the DOE system. This report presents Buried Waste RetrievalV/Ex 
Situ Thermal Treatment configuration option concepts in the form of 
block diagrams. These configuration options are: Retrieval/Melter 
Treatment; Retrieval/Metal Sort/Thermal Treatment; Retrieval/No 
Sort/Incineration/Melter Treatment; Retrieval/Interim Storage/Melter 
Treatment; Retrieval/Interim Storage/Metal Sort/Thermal Treatment; 
and Retrieval/Interim Storage/No Sort/Incineration/Melter Treat- 
ment. Each option is presented as a complete end-to-end system. 


8074 (EGG-WTD-10400) Training requirements and re- 
sponsibilities for the Buried Waste Integrated Demonstration 
at the Radioactive Waste Management Complex. Vega, H.G.; 
French, S.B.; Rick, D.L. EG and G Idaho, Inc., Idaho Falls, ID 
(United States). Sep 1992. 38p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC07-761D01570. Order 
Number DE93005237. Source: OSTI; NTIS; INIS; GPO Dep. 

The Buried Waste Integrated Demonstration (BWID) is scheduled 
to conduct intrusive (hydropunch screening tests, bore hole instal- 
lation, soil sampling, etc.) and nonintrusive (geophysical surveys) 
studies at the Radioactive Waste Management Complex (RWMC). 
These studies and activities will be limited to specific locations at 
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the RWMC. The duration of these activities will vary, but most 
tasks are not expected to exceed 90 days. The BWID personnel 
requested that the Waste Management Operational Support Group 
establish the training requirements and training responsibilities for 
BWID personnel and BWID subcontractor personnel. This docu- 
ment specifies these training requirements and responsibilities. 
While the responsibilities of BWID and the RWMC are, in general, 
defined in the interface agreement, the training elements are based 
on regulatory requirements, DOE orders, DOE-ID guidance, state 
law, and the nature of the work to be performed. 


8075 (EGG-WTD-10429) Remediation of TRU- 
contaminated soil by aqueous phase leaching and 
coprecipitation. Lee, Jae-Ho; Martins, G.P.; Weidner, J.R. Col- 
orado School of Mines, Golden, CO (United States). Dept. of 
Metallurgical and Materials Engineering. Sep 1992. 36p. Spon- 
scred by USDOE, Washington, DC (United States). DOE Contract 
AC07-761D01570. Order Number DE93005261. Source: OSTI; 
NTIS; GPO Dep. 

Chemical leaching studies were carried out on transuranic (TRU) 
waste contaminated (~882 pCi/gm) soil samples that were col- 
lected near the 903 Pad at the Rocky Flats Plant, colorado. The 
studies for this report were conducted in the research facilities of 
the Department of Metallurgical and Material Engineering, Colorado 
School of Mines. 


8076 (ES/ER/TM-16) Requirements for quality control of 
analytical data for the Environmental Restoration Program. En- 
gels, J. Oak Ridge K-25 Site, TN (United States). Dec 1992. 116p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC05-840R21400 ;AC05-840T21400. Order Number 
DE93005175. Source: OSTI; NTIS; INIS; GPO Dep. 

The Environmental Restoration (ER) Program was established 
for the investigation and remediation of inactive US Department of 
Energy (DOE) sites and facilities that have been declared surplus 
in terms of their previous uses. The purpose of this document is to 
Specify ER requirements for quality control (QC) of analytical data. 
Activities throughout all phases of the investigation may affect the 
quality of the final data product, thus are subject to control specifi- 
cations. Laboratory control is emphasized in this document, and 
field concerns will be addressed in a companion document Energy 
Systems, in its role of technical coordinator and at the request of 
DOE-OR, extends the application of these requirements to all par- 
ticipants in ER activities. Because every instance and concem may 
not be addressed in this document, participants are encouraged to 
discuss any questions with the ER Quality Assurance (QA) Office, 
the Analytical Environmental Support Group (AESG), or the Analyt- 
ical Project Office (APO). 


8077 (ES/ER/TM-52) Technology needs for environmental 
restoration remedial action: Environmental Restoration Pro- 
gram. Watson, J.S. Oak Ridge National Lab., TN (United States). 
Nov 1992. 24p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. Order Number 
DE93005173. Source: OSTI; NTIS; INIS; GPO Dep. 

This report summarizes the current view of the most important 
technology needs for the US Department of Energy (DOE) facilities 
operated by Martin Marietta Energy Systems, Inc. These facilities 
are the Oak Ridge National Laboratory, the Oak Ridge K-25 Site, 
the Oak Ridge Y-12 Plant, the Paducah Gaseous Diffusion Plant, 
and the Portsmouth Gaseous Diffusion Plant. The sources of 
information used in this assessment were a survey of selected rep- 
resentatives of the Environmental Restoration (ER) programs at 
each facility, results from a questionnaire distributed by Geotech 
CWM, Inc., for DOE, and associated discussions with individuals 
from each facility. This is not a final assessment, but a brief look at 
an ongoing assessment; the needs will change as the plans for 
restoration change and, it is hoped, as some technical problems 
are solved through successful development programs. 


8078 (HW-34810) Radiation Monitoring Unit, Radiological 
Sciences Department monthly report, January 1955. Stevens, 
A.J. Hanford Atomic Products Operation, Richland, WA (United 
States). [1955]. 16p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO6-76RL01830. Order Number 
DE93001735. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
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This report presents results on radiation monitoring from the radi- 
ological sciences department for January, 1955. Information is 
presented concerning radioactive effluent releases, personnel skin 
contamination, air sampling, and general radiation monitoring from 
the facilities. 


8079 (INIS-mf—13387, pp. 910-923) Radiation risk, medical 
surveillance programme and radiation protection in mining 
and milling of uranium ores. Rakshit, A.K. (Uranium Corp. of In- 
dia, Jaduguda (India)). Department of Atomic Energy, Bombay 
(India). Board of Research in Nuclear Sciences. 1991. [653] 
(CONF-8912172-: International symposium on uranium technol- 
ogy, Bombay (India), 13-15 Dec 1989). In Proceedings of the 
international symposium on uranium technology [held at Bombay 
during 13-15 Dec 1989]. V. 2. Order Number DE93608801. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Mining and milling of uranium ores comprise multiple operations 
such as developement, drilling, blasting, handling, crushing, grind- 
ing, leaching of the ore and concentration, drying, packaging and 
storing of the concentrate product. Apart from the hazards of any 
metal mining and milling operations due to dust, noise, chemicals, 
accidents etc there are radiation risks also resulting from exposure 
to airborne radioactivity and external radiation. The inhalation risk 
is of more concern in underground mines than in open pit mines. 
The objective of a Medical Surveillance Programme (an occupa- 
tional Health Programme) is to ensure a healthy work force. It 
shoukd ultimately lead to health maintenance and improvement, 
less absenteeism increased productivity and the achievement of 
worker and corporate goals. The programme includes prevention, 
acute care, counselling and rehabilitation. Radiological workers re- 
quire special monitoring for their work-related radiation exposure 
effect by film monitoring service, whole body counting and bioas- 
say. Radiation protection in the mining and milling of Uranium ores 
include the use of personal protective equipment, work station pro- 
tection, personal hygiene and house keeping. (author). 15 refs. 


8080 (INIS-mf—-13401, pp. 362-366) Categorizing software 


in Ontario Hydro’s nuclear facilities with respect to nuclear 
safety. Lee, A.K. (Ontario Hydro, Toronto, ON (Canada)); Gordon, 
C.W.; Archinoff, G.H.; Clarke, A.B. Canadian Nuclear Society, 
Toronto, ON (Canada). 1991. [557] (CONF-9106378—: Annual con- 
ference of the Canadian Nuclear Association (CNA) and the 
Canadian Nuclear Society (CNS), Saskatoon (Canada), 9-12 Jun 
1991). In Proceedings of the Canadian Nuclear Society 12. annual 


conference. Order Number DE93610781. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Ontario Hydro and AECL CANDU are developing a guideline to 
provide direction to system and computer software designers on 
the categorization of computer software according to its importance 
to nuclear safety. Software is categorized into one of four cate- 
gories based on the reliability requirement placed on the system of 
which the software is a part and the consequence of software fail- 
ure on its associated plant system. A given software category 
determines the appropriate level of software engineering efforts to 
be applied when developing the software. The required software 
engineering efforts are not within the scope of this paper and will 
be addressed elsewhere. 


8081 (KEMAKTA-AR-92-10) A review of the uncertainties 
in the assessment of radiological consequences of spent nu- 
clear fuel disposal. Kemakta Konsult AB, Stockholm (Sweden). 
Jun 1992. [116] Project SSI-P-537-89. Source: OSTI; NTIS; INIS. 
Radioactive waste disposal systems for spent nuclear fuel are 
designed to isolate the radioactive waste from the human environ- 
ment for long periods of time. The isolation is provided by a 
combination of engineered and natural barriers. Safety assess- 
ments are performed to describe and quantify the performance of 
the individual barriers and the disposal system over long-term 
periods. These assessments will always be associated with uncer- 
tainties. Uncertainties can originate from the variability of natural 
systems and will also be introduced in the predictive modelling per- 
formed to quantitatively evaluate the behavior of the disposal 
system as a consequence of the incomplete knowledge about the 
governing processes. Uncertainties in safety assessments can 
partly be reduced by additional measurements and research. The 
aim of this study has been to identify uncertainties in assessments 
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of radiological consequences from the disposal of spent nuclear 
fuel based on the Swedish KBS-3 concept. The identified uncer- 
tainties have been classified with respect to their origin, i.e. in 
conceptual, modelling and data uncertainties. The possibilities to 
reduce the uncertainties are also commented upon. In assess- 
ments it is important to decrease uncertainties which are of major 
importance for the performance of the disposal system. These 
could to some extent be identified by uncertainty analysis. How- 
ever, conceptual uncertainties and some types of model 
uncertainties are difficult to evaluate. To be able to decrease uncer- 
tainties in conceptual models, it is essential that the processes 
describing and influencing the radionuclide transport in the engi- 
neered and natural barriers are sufficiently understood. In this 
study a qualitative approach has been used. The importance of dif- 
ferent barriers and processes are indicated by their influence on 
the release of some representative radionuclides. (au). 


8082 (NKS—92-2) The Nordic programme for nuclear 
safety 1990-1993: Plan for 1992. Nordisk Kernesikkerhedsforskn- 
ing, Roskilde (Denmark). Feb 1992. [76] (In Danish, Swedish, 
Norwegian, English). Source: OSTI; NTIS; INIS. 

The description of planned projects concerning nuclear safety is 
divided under the headings of readiness for action in situations of 
abnormal radiation, nuclear wastes and deposition, radioecology, 
and reactor safety - professional emergency-readiness. Coordina- 
tion initiatives are also dealt with. In addition to this a survey of 
projects, coordinators and project leaders and a description of sug- 
gested new measures for nuclear safety are given. Under the first 
heading the subjects dealt with are spreading and local conse- 
quences, strategies, measuring methods and data exchange and 
management for decision-makers, evaluation, harmonization and 
effecting of plans, public information, a nordic emergency action 
exercise and reduction data connected with contaminated areas. 
The second heading covers criteria for classification of radioactive 
material, experiences in demolition of uranium-cleaning plants, in- 
formation management, waste management in the case of field 
deposition with radioactivity from past reactor accidents and clima- 
tological and geological processes of significance for long-duration 
safety. Subjects under the third heading of radioecology cover 
training, quality assurance, aquatic radioecology, agricultural and 
natural ecosystems. Subjects under reactor safety include safety 
evaluation, the course of serious accidents, and data on 
neighbour-reactor system’s conditions of safety. (AB). 


8083 (ORNL/ER-146) Annual summary report on the 
surveillance and maintenence plan for Waste Area Groupings 
at Oak Ridge National Laboratory for period ending September 
30, 1992: Environmental Restoration Program. Ford, M.K.; 
Holder, L. Jr.; Jones, R.G. Oak Ridge National Lab., TN (United 
States). Nov 1992. 16p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC05-840R21400. Order Number 
DE93003366. Source: OSTI; NTIS; INIS; GPO Dep. 

Surveillance and maintenance (S&M) of 75 sites was conducted 
by the Remedial Action Section for the Environmental Restoration 
Program for surplus facilities and sites contaminated with radioac- 
tive materials and/or hazardous chemicals at Oak Ridge National 
Laboratory. S&M activities on these facilities and sites was started 
at the end of their operating life and will continue until final facility 
disposal or site stabilization. The objectives of the Waste Area 
Grouping S&M Program are met by maintaining a program of 
routine S&M as well as by implementing interim corrective mainte- 
nance when deemed necessary as a result of site surveillance. 
This report briefly presents this program’s activities and includes 
tables indicating tank levels and dry well data for FY 1992. 


8084 (PNL-8415) Evaluation of E&T pilot course, excava- 
tion, trenching and shoring taught in Los Alamos, New Mexico, 
June 12, 1992. Handwerk, E.C. Pacific Northwest Lab., Richland, 
WA (United States). Dec 1992. 17p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract ACO06-76RL01830. Order 
Number DE93005595. Source: OSTI; NTIS; GPO Dep. 

This report summarizes trainee evaluations for the Safety and 
Health Training course, Excavation, Trenching and Shoring which 
was conducted on June 12, 1992 at Los Alamos National Labora- 
tory, in Los Alamos, New Mexico. The first part of the report 





summarizes the quantitative course evaluations that trainees pro- 
vided upon completion of the course. Appendix A provides a 
transcript of the trainees’ written comments. Numeric course rat- 
ings were generally positive and show that the course material and 
instruction were very effective. Written comments supported the 
positive numeric ratings. The course content and knowledge 
gained by the trainees met most of the students’ expectations of 
the course. Results from the final examination showed that stu- 
dents gained appropriate knowledge from the course. 


8085 (POEF/ER-4546) Environmental Restoration Pro- 
gram Roadmap: Strategic program pian. Portsmouth Gaseous 
Diffusion Plant, OH (United States). 30 Sep 1992. 94p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC05- 
76OR00001. Order Number DE93001861. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This document is a strategic plan for accomplishing environmen- 
tal restoration objectives at the Department of Energy’s (DOE) 
Portsmouth Gaseous Diffusion Plant (PORTS). Waste Management 
(WM) for environmental restoration activities and integration of 
these activities into the PORTS WM operations is addressed in this 
document. The document provides detailed information concerning 
specific assumptions and activities required to meet DOE's envi- 
ronmental restoration objectives at this site. Environmental 
contamination at PORTS consists mainly of spent solvents and low 
level radionuclides. Solvents were used for industrial metal clean- 
ing operations required to maintain the process during operations. 
Plumes of groundwater contamination resulting from past disposal 
of these spent solvents in landfills and impoundments extend from 
several locations within the site. Also, two sludge impoundments 
associated with a chromate reduction facility were characterized as 
having soil and groundwater contaminated with hexavalent chro- 
mium. 


8086 (POEF/ER-4547) X-616 Chromium Sludge Lagoons 
pictorial overview, Piketon, Ohio: Environmental Restoration 
Program. Portsmouth Gaseous Diffusion Plant, OH (United 
States). Oct 1992. 28p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO5-760R00001. Order Number 
DE93002255. Source: OSTI; NTIS; INIS; GPO Dep. 

The Portsmouth Gaseous Diffusion Plant uses large quantities of 
water for process cooling. The X-616 Liquid Effluent Control Facil- 
ity was placed in operation in December 1976 to treat recirculation 
cooling water blowdown from the process cooling system. A 
chromium-based corrosion inhibitor was used in the cooling water 
system. A chromium sludge was produced in a clarifier to control 
chromium levels in the water. Chromium sludge produced by this 
process was stored in two surface impoundments called the X-616 
Chromium Sludge Lagoons. The sludge was toxic due to its chro- 
mium concentration and therefore required treatment. The sludge 
was treated, turning it into a sanitary waste, and buried in an Ohio 
EPA approved landfill. The plant’s process cooling water system 
has changed to a more environmentally acceptable phosphate- 
based inhibitor. Closure activities at X-616 began in August 1990, 
with all construction activities completed in June 1991, at a total 
cost of $8.0 million. 


8087 (RFP-4637) A systematic human factors assess- 
ment of a Department of Energy facility. Johnson, A.E. EG and 
G Rocky Flats, Inc., Golden, CO (United States). Rocky Flats 
Plant. [1993]. 9p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC34-90DP62349. (CONF-930408-2: Inter- 
national high-level radioactive waste management conference, Las 
Vegas, NV (United States), 25-29 Apr 1993). Order Number 
DE92041162. Source: OSTI; NTIS; GPO Dep. 

When Rocky Flats Plant (RFP), an aging facility previously re- 
sponsible for production of nuclear weapons components and 
plutonium recovery, was originally constructed, no Department of 
Energy (DOE) policy relative to human factors engineering or the 
incorporation of human factors into facility design was in effect. 
Consequently, neither HFE expertise nor HFE principles were 
specifically included in the original design process which led to the 
current as-built configuration of the facility. As a result, the Human 
Factors Engineering (HFE) Group developed the HFE Topic Evalu- 
ation Plan (TEP) to support the Systematic Evaluation Program 
(SEP). The SEP is a three phase project (Phase 1, topic selection 
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and development of TEPS; Phase 2, evaluation of topics; and 
Phase 3, integrated assessment) designed to systematically as- 
sess the safety significance of differences between RFP facility 
designs and modern designs to ensure a balanced and integrated 
level of safety is achieved for long-term facility operations. The 
TEP, which can be viewed as a “guidance document”, outlines the 
current design requirements (CDRS) and the approach for identify- 
ing and assessing the significance of differences between the 
as-built configuration of structures, systems and components 


(SSCS) and HFE CDRs for all buildings classified as moderate or 
high hazard. These include buildings used to produce and store 
nuclear materials and radioactive waste of various types. A total of 
16 TEPs were selected for evaluation (e.g., criticality safety, con- 
finement barriers, instrumentation & controls, etc.). 


8088 (RFP-4643) Duct Remediation Program: Remedia- 
tion operations and implementation. Beckman, T.d.; Davis, 
M.M.; Karas, T.M. EG and G Rocky Flats, Inc., Gokien, CO 
(United States). [1992]. 4p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC34-90DP62349. 
(CONF-9210194-5: International symposium on environmental 
contamination, Budapest (Hungary), 12-16 Oct 1992). Order Num- 
ber DE93002259. Source: OSTI; NTIS; INIS; GPO Dep. 

Plutonium holdup material has accumulated in the process venti- 
lation duct systems at Rocky Flats. Non-Destructive Assay (NDA) 
measurements identified ducts containing this material. The De- 
fense Nuclear Facility Safety Board and the Department of Energy 
established the criteria for remediation of these ducts. A remedia- 
tion team was assembled and a program plan created. This 
program plan included activities such as fissile material accumula- 
tion identification, criticality safety assessments, radiation dose 
determinations, facility safety evaluations, prevention of future ac- 
cumulation, and removal of holdup material. Several operational 
considerations had to be evaluated in determining completion of re- 
mediation. 


8089 (RFP-4644) Duct Remediation Program: Material 
characterization and removal/handling. Beckman, T.d.; Davis, 
M.M.; Karas, T.M. EG and G Rocky Flats, Inc., Golden, CO 
(United States). [1992]. 5p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC34-90DP62349. 
(CONF-9210194-4: International symposium on environmental 
contamination, Budapest (Hungary), 12-16 Oct 1992). Order Num- 
ber DE93002260. Source: OSTI; NTIS; INIS; GPO Dep. 

Remediation efforts were successfully performed at Rocky Fiats 
to locate, characterize, and remove plutonium holdup from process 
exhaust ducts. Non-Destructive Assay (NDA) techniques were 
used to determine holdup locations and quantities. Visual charac- 
terization using video probes helped determine the physical 
properties of the material, which were used for remediation plan- 
ning. Assorted equipment types, such as vacuum systems, scoops, 
brushes, and a rotating removal system, were developed to 
remove specific material types. Personnel safety and material han- 
dling requirements were addressed throughout the project. 


8090 (SAND—91-2601C) Conservatism of RADTRAN line- 
source model for estimating worker exposures. Weiner, R.F. 
(Western Washington Univ., Bellingham, WA (United States)); 
Neuhauser, K.S. Sandia National Labs., Albuquerque, NM (United 
States). [1991]. 7p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-76DP00789. (TTC— 
1119:;CONF-920905-28: 10. international symposium on the 
packaging and transportation of radioactive materials: PATRAM 
92, Yokohama (Japan), 13-18 Sep 1992). Order Number 
DE93000757. Source: OSTI; NTIS; GPO Dep. 

The dose rate to which these inspectors and handlers are ex- 
posed of radioactive materials during transport inspection is higher 
than the dose rate to which any other group is exposed during 
incident-free truck transportation (other groups include occupants 
of other vehicles on the route, persons residing near the route, oth- 
ers who might share the rights-of-way with trucks the spent fuel, 
and persons at stops), and higher than the dose rate to the drivers 
when they are in the truck cab. For most radioactive materials 
shipped in the United States there are only two handlings: one at 
the origin and one at the destination. The number of handlers does 
not vary greatly from one shipment to another of the same type. 
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However, the number of inspections a given shipment might expe- 
rience en route cannot be predicted with confidence because it can 
vary with changing state regulations, since there is no regulatory 
limit on the number of inspections that might occur. The potential 
population dose and risk associated with redundant inspections of 
spent fuel shipments should be evaluated carefully in the context of 
ALARA. That is the focus of this study. Two different methods were 
used to estimate gamma doses to inspectors for a representative 
fuel shipment. These methods were compared, and the results of 
the dose calculations were compared to other components of 
incident-free dose. Comparison is also made to a measured dose 
rate mapped in another investigation (Hostick, et al., 1992). 


8091 (WHC-EP-0535-1) Annual surveillance and mainte- 
nance report for the retired Hanford Site facilities: Fiscal year 
1992. Egge, R.G. Westinghouse Hanford Co., Richland, WA 
(United States). Nov 1992. 156p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC06-87RL10930. Order 
Number DE93005000. Source: OSTI; NTIS; INIS; GPO Dep. 

This report fulfills the US Department of Energy, Richland Field 
Office, annual milestone requirement to provide a status of the 
surveillance and maintenance actions that were accomplished in 
fiscal year 1992 for the retired, surplus facilities at the Hanford 
Site. These actions comply with US Department of Energy Order 
5820.2A, Chapter V.*, and Order 5480.1B**, which require these 
facilities to be kept in a safe-storage configuration until final de- 
commissioning can be accomplished. The surplus facilities covered 
in this report are located in the 100 and 200 Areas of the 1,450- 
Km? (560-mi*) Hanford Site (Figure A-1), a semiarid tract of land in 
southeastern Washington State. The facilities are located 24 to 48 
kilometers (15 to 30 miles) from Richland, Washington (population 
31,000). The 100 Area facilities are all located directly adjacent to 
the Columbia River. Design life parameters and present age of 
buildings, surveillance interval and types, hazardous and radiologi- 
cal inventories, photographs and general descriptions of the 
buildings, routine and nonroutine maintenance accomplishments in 
fiscal year 1992, and outyear Forecast estimates for nonroutine 
maintenance actions are contained in this report. 


8092 (WHC-EP—0548) Conducting Five-Year Plan and Tri- 
Party Agreement community outreach activities at the US 
Department of Energy Richland Field Office. Peterson, J.M. 
(USDOE Richland Field Office, WA (United States)); Brown, M.C. 
Westinghouse Hanford Co., Richland, WA (United States). Mar 
1992. 5p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC06-87RL10930. (CONF-920307-90: Waste man- 
agement '92, Tucson, AZ (United States), 1-5 Mar 1992). Order 
Number DE93001464. Source: OSTI; NTIS; GPO Dep. 

For cleanup to succeed, the public must be informed and 
involved. Both the Tri-Party Agreement and the Five-Year Plan re- 
quire significant public interactions. The Tri-Party Agreement has a 
community relations plan, and the Five-Year Plan has a rigorous 
community outreach agenda. Both recognize that the public must 
get every reasonable opportunity to learn about and to voice opin- 
ions about DOE's cleanup activities. Beginning this year, our 
Five-Year Plan public participation action plan will fold in all DOE 
Environmental Restoration and Waste Management outreach activi- 
ties at Hanford. This supports the need we recognize to coordinate 
public involvement activities sitewide. 


8093 (WHC-SA-1205) Soil vapor extraction test in a radi- 
ologically contaminated site, Hanford, Washington. Swanson, 
L.C.; Moak, D.J.; Coffman, R.T.; Gale, S.J.; Wilder, J. Westing- 
house Hanford Co., Richland, WA (United States). Sep 1991. 10p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC06-87RL10930. (CONF-910981-68: Environmental re- 
mediation '91 conference, Pasco, WA (United States), 8-11 Sep 
1991). Order Number DE93002241. Source: OSTI; NTIS; INIS; 
GPO Dep. 

A pilot test was conducted at the Hanford site in Washington 
State using soil vapor extraction technology, to test the vapor ex- 
traction technology under Hanford Site conditions, and to provide 
data for designing a large-scale vapor extraction system that will 
be used to stabilize an existing vadose zone CCl4 vapor plume. 
Testing was performed at the 216-Z-IA tile field where over 5 mil- 
lion liters of water, 245 metric tons of CCl, and 58 kilograms of 


94 ERA Vol. 18, No. 4 


plutonium and americium were disposed in the 1960s. The test ob- 
jectives were to determine the distribution of CCl, beneath the tile 
field, estimate soil permeabilities, observe trends in CCl, concen- 
trations during soil vapor extraction, and determine the behavior of 
radionuclides during the extraction process. The presence of the 
radionuclides required the use of a high efficiency particulate filter 
mounded in-line with the conventional vapor extraction equipment. 
Gas and filter samples were collected for laboratory analysis using 
a gas chromatograph/mass spectrometer. Real-time monitoring 
was performed using on-line flame-ionization and photo-ionization 
detectors for CCl, and continuous alpha-radiation and beta- 
radiation air monitors for radionuclides. 


8094 (WHC-SA-1554) Automated bar coding of air 
samples at Hanford (ABCASH). Troyer, G.L.; Brayton, D.D.; Me- 
Neece, S.G. Westinghouse Hanford Co., Richland, WA (United 
States). Oct 1992. 5p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO6-87RL10930. (CONF-921005— 
1: Institute of Electrical and Electronic Engineers (IEEE) nuclear 
science symposium, Orlando, FL (United States), 26-31 Oct 1992). 
Order Number DE93002242. Source: OSTI; NTIS; INIS; GPO Dep. 

This article describes the basis, main features and benefits of an 
automated system for tracking and reporting radioactive air particu- 
late samples. The system was developed due to recognized need 
for improving the quality and integrity of air sample data related to 
personnel and environmental protection. The data capture, storage, 
and retrieval of air sample data are described. The automation as- 
pect of the associated and data input eliminates a large potential 
for human error. The system utilizes personal computers, handheld 
computers, a commercial personal computer database package, 
commercial programming languages, and complete documentation 
to satisfy the system’s automation objective. 


8095 (WSRC-MS-—92-169) Data banks for risk assessment 
at the Savannah River Site. Durant, W.S.; Townsend, C.S.; 
Baughman, D.F.; Hang, P. Westinghouse Savannah River Co., 
Aiken, SC (United States). [1992]. 29p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC09-89SR18035. 
(CONF-9208117-21: 1992 Energy Facility Contractors Group 
(EFCOG) safety analysis workshop, Salt Lake City, UT (United 
States), 11-13 Aug 1992). Order Number DE93002407. Source: 
OSTI; NTIS; INIS; GPO Dep. 

One of the lessons learned from many years of risk assessment 
experience is that mistakes of the past are soon forgotten if no 
method is available to retrieve and review these events. Savannah 
River Site has maintained a computerized data bank system for 
recording, retrieving and reviewing its incident history. The system 
is based on a series of compilations developed primarily for risk 
assessment but has been found to be invaluable for many other 


uses such as equipment reliability, project justification, and incident 
investigations. 
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Refer also to citation(s) 7820, 8040, 9353, 10112, 10151 


8096 (DPW-53-766) Hanford trip report, April 20-22, 
1953. Bloomsburg, M.S. Du Pont de Nemours (E.!.) and Co., Wilm- 
ington, DE (United States). Explosives Dept. 7 May 1953. 5p. 
Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC09-76SR00001. (SR/H-283). Order Number 
DE93004963. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This document provides administrative procedures to be followed 
to provide for J-2 slug accountability. 


8097 (IAEA-INFCIRC—412) Statement by the Permanent 
Mission of the Republic of Argentina. International Atomic En- 
ergy Agency, Vienna (Austria). Nov 1992. [1] Source: OSTI; NTIS 
(US Sales Only); INIS. 

The document reproduces the statement made by the Perma- 
nent Mission of the Republic of Argentina concerning the draft of 
an agreement between the United Kingdom of Great Britain and 
Northern Ireland, the European Atomic Energy Community and the 
International Atomic Energy Agency for the application of safe- 
guards in connection with the Treaty for the Prohibition of Nuclear 
Weapons in Latin America. 





8098 (IAEA-INFCIRC—414(E/F/R/S)) Agreement of 4 
November 1992 between the Government of the Republic of 
Trinidad and Tobago and the International Atomic Energy 
Agency for the application of safeguards in connection with 
the Treaty for the Prohibition of Nuclear Weapons in Latin 
America and the Treaty on the Non-Proliferation of Nuclear 
Weapons. International Atomic Energy Agency, Vienna (Austria). 
Jan 1993. [137] (in English, Spanish, French, Russian). Source: 
OSTI; NTIS (US Sales Only); INIS. 

The document contains two parts. The first part stipulates the 
agreement of Trinidad and Tobago to accept safeguards on all 
source or special fissionable material in all peaceful nuclear activi- 
ties with its territory, under its jurisdiction or carried out under its 
control anywhere, for the exclusive purpose of verifying that such 
material is not diverted to nuclear weapons or other nuclear explo- 
sive devices. The second part specifies the procedures to be 
applied in the implementation of the safeguards provisions of Part 
I. 


8099 (IAEA-INFCIRC—416(E/F/R/S)) Communication _ re- 
ceived from the Resident Representatives of Argentina and 
Brazil. International Atomic Energy Agency, Vienna (Austria). Jan 
1993. [8] (In English, Spanish, French, Russian). Source: OSTI; 
NTIS (US Sales Only); INIS. 

The document reproduces the communication received by the 
Director General from the Resident Representatives of Argentina 
and Brazil to the Agency to inform him about the official inaugura- 
tion on 9 December 1992 of the headquarters of the 
Brazilian-Argentine Agency for Accounting and Control of Nuclear 
Materials (ABACC) in Rio de Janeiro. 


8100 (1S-5078) Optical assay technology for safeguards: 
Quarterly report, July 1-September 30, 1991. Edelson, M.C.; 
Harold, K.A.; Lipert, R.J.; Murray, G.M.; Schuler, R.A.; Wang, Z.M. 
Ames Lab., IA (United States). May 1992. 23p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-82. Order Number DE93004472. Source: OSTI; NTIS; GPO 
Dep. 

Research conducted in the Ames Laboratory Nuclear Safeguards 
and Security Program during the period July 1, 1991 to September 
30, 1991 is reviewed. Current work in applying optical spec- 
troscopy to the determination of actinides and related elements in 
the gas phase is discussed. 


8101 (LA-12504-MS) Geometry-based multiplication cor- 
rection for passive neutron coincidence assay of materials 
with variable and unknown (a,n) neutron rates. Langner, D.G.; 
Russo, P.A. Los Alamos National Lab., NM (United States). 
Feb 1993. 37p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. Order Number 
DE93005768. Source: OSTI; NTIS; INIS; GPO Dep. 

We have studied the problem of assaying impure plutonium- 
bearing materials using passive neutron coincidence counting. We 
have developed a technique to analyze neutron coincidence data 
from impure plutonium samples that uses the bulk geometry of the 
sample to correct for multiplication in samples for which the (a,n) 
neutron production rate is unknown. This technique can be applied 
to any impure plutonium-bearing material whose matrix con- 
stituents are approximately constant, whose self-multiplication is 
low to moderate, whose plutonium isotopic composition is known 
and not substantially varying, and whose bulk geometry is measur- 
able or can be derived. This technique requires a set of reference 
materials that have well-characterized plutonium contents. These 
reference materials are measured once to derive a calibration that 
is specific to the neutron detector and the material. The technique 
has been applied to molten salt extraction residues, PuF, samples 
that have a variable salt matrix, and impure plutonium oxide sam- 
ples. It is also applied to pure plutonium oxide samples for 
comparison. Assays accurate to 4% (1 7) were obtained for impure 
samples measured in a High-Level Neutron Coincidence Counter 
ll. The effects on the technique of variations in neutron detector ef- 
ficiency with energy and the effects of neutron capture in the 
sample are discussed. 


8102 (NUREG/CR-5899) Entry/exit control components 
for physical protection systems. Holmes, J.P. (Sandia National 
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Labs., Albuquerque, NM (United States)); Kenna, B.T.; Murray, 
D.W. Nuclear Regulatory Commission, Washington, DC (United 
States). Div. of Safeguards and Transportation; Sandia National 
Labs., Albuquerque, NM (United States). Nov 1992. 65p. Spon- 
sored by Nuclear Regulatory Commission, Washington, DC (United 
States). DOE Contract AC04-76DP00789. (SAND—92-1339). 
Source: OSTI; NTIS; INIS; GPO. 

The purpose of this NUREG is to provide technical information 
on the major components of entry control systems: identity veri- 
fiers, weapons detectors, explosives detectors, and special nuclear 
material (SNM) detectors. For each type of device, information is 
presented on principles of operation, hardware features, recom- 
mended installation, testing methods, and operational procedures. 
Applications to personnel, handcarried packages, bulk items, and 
vehicles are addressed. 


8103 (POEF-E-584) Portsmouth Security Sensor and Ca- 
ble Termination Data Maintenance System. Schultz, R.A. Martin 
Marietta Energy Systems, Inc., Piketon, OH (United States). Aug 
1992. 145p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-760R00001. Order Number 
DE93003079. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

The Portsmouth Security Sensor and Cable Termination Data 
Maintenance System (PSSCTDMS) is an application for use on 
dBase IV Version 1.1. The purpose of this application is to allow 
access for viewing, modifying or report generation of sensor and 
cable termination data. The program allows access to data, 
through a main menu, in four different contexts. These are Security 
Sensors, Termination Schedule, AMCS Configuration, and Equip- 
ment Descriptions. 
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Refer also to citation(s) 7912, 7920, 7924, 7948, 7962, 8782, 
8783, 8784, 8785, 8786, 9796, 10498 


8104 (CNEN-NE-5.01(E)) Transport of radioactive materi- 
als. Comissao Nacional de Energia Nuclear (CNEN), Rio de 
Janeiro, RJ (Brazil). Dept. de Normas e Especificacoes. Jul 1991. 
[140] Translated from Portuguese DNE-35. (DNE-35.). Source: 
OSTI; NTIS (US Sales Only); INIS. 

The purpose of this Norm is to establish, relating to the TRANS- 
PORT OF RADIOACTIVE MATERIALS, safety and radiological 
protection requirements to ensure an adequate control level of the 
eventual exposure of persons, properties and environment to the 
ionizing radiation comprising: specifications on radioactive materi- 
als for transport; package type selection; specification of the 
package design and acceptance test requirements; arrangements 
relating to the transport itself; administrative requirements and re- 
sponsibilities. (author). 


8105 (IAEA-INFCIRC—254(Add.17)E/F/R/S) Communica- 
tions received from certain Member States regarding 
guidelines for the export of nuclear material, equipment and 
technology: A further communication, dated 2 December 1992. 
International Atomic Energy Agency, Vienna (Austria). Jan 1993. 
[8] (In English, Spanish, French, Russian). Source: OSTI; NTIS 
(US Sales Only); INIS. 

The document reproduces the Note Verbale dated 2 December 
1992 received by the Director General of the IAEA from the Per- 
manent Mission of Argentina and relating to the report of nuclear 
material, equipment and technology. 


8106 (IAEA-INFCIRC—254-Rev.1-Pt.1-Add.1) Communica- 
tions received from certain Member States regarding 
guidelines for the export of nuclear material, equipment and 
technology. International Atomic Energy Agency, Vienna (Austria). 
Jan 1993. [8] (In English, Spanish, French, Russian). Source: 
OSTI; NTIS (US Sales Only); INIS. 

The document reproduces the Note Verbale dated 2 December 
1992 received by the Director General from the Resident Repre- 
sentative of Argentina to the Agency relating to the export of 
nuclear material, equipment and technology in order to clarify parts 
of the Trigger List which is incorporated in Annex A to the Guide- 
lines for Nuclear Transfers. 
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8107 (IAEA-INFCIRC—254-Rev.1-Pt.2-Add.1) Communica- 
tions received from certain Member States regarding 
guidelines for the export of nuclear material, equipment and 
technology. International Atomic Energy Agency, Vienna (Austria). 
Jan 1993. [8] (In English, Spanish, French, Russian). Source: 
OSTI; NTIS (US Sales Only); INIS. 

The document reproduces the Note Verbale dated 2 December 
1992 received by the Director General from the Resident Represen- 
tative of Argentina to the Agency relating to the export of nuclear 
material, equipment or technology, in order to provide information 
on that Government's Guidelines for Transfers of Nuclear-related 
Dual-use Equipment, Material and related Technology. 


8108 (INIS-XN-402) Decision of the Council of State on 
the General Regulations for Physical Protection of Nuclear 
Power Plants (396/91). Finland. 14 Feb 1991. [6] Translated from 
finnish. Order Number DE93609770. Source: OSTI; NTIS; INIS. 
These Regulations provide for measures to be taken by nuclear 
power plant operators to thwart unlawful activities aimed at the 
safety of such plants or the integrity of the nuclear material. (NEA). 


8109 (INIS-XN-413) Decision of the Council of State on 
the general regulations for the safety of a disposal facility for 
reactor waste (398/91). Finland. 14 Feb 1991. [3] Translated from 
Finnish. Order Number DE93609763. Source: OSTI; NTIS; INIS. 

These Regulations contain provisions for the safe planning, 
construction and use of final radioactive waste storage facilities. Li- 
censees with a waste management obligation are responsible for 
ensuring the safety of such facilities. The Regulations entered into 
force on 1 March 1991. (NEA). 


8110 (NUREG/CR-5881) An examination of source mate- 
rial requirements contained in 10 CFR Part 40: Options paper: 
Discussion of major issues for revision. Nussbaumer, D. (Ad- 
vanced Systems Technology, Inc., Atlanta, GA (United States)); 
Smith, D.A.; Wiblin, C. Nuclear Regulatory Commission, Washing- 
ton, DC (United States). Div. of Regulatory Applications; Advanced 
Systems Technology, inc., Atlanta, GA (United States). Oct 1992. 
47p. Sponsored by Nuclear Regulatory Commission, Washington, 
DC (United States). Source: OSTI; NTIS; INIS; GPO. 

This report identifies issues for consideration for rule-making to 
update the requirements for source material in 10 CFR Part 40 and 
examines options for resolving these issues. The contemplated 
rulemaking is intended to update 10 CFR Part 40 to reflect current 
radiation protection principles and regulatory practices. It is ex- 
pected that such an update would make requirements for the 
control of source material more comparable to those pertaining to 
byproduct material contained in 10 CFR Part 30. The newer biolog- 
ical data and dose calculation methodology reflected in revised 10 
CFR Part 20 will be used in analyses of potential regulatory 
amendments. This report presents historical background informa- 
tion and discussion on the various issues identified and makes 
preliminary recommendations concerning needed regulatory 
changes and approaches to rulemaking. 
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Refer also to citation(s) 9733, 9891, 9906, 9907, 9998, 9999, 
10000, 10004, 10005, 10006, 10007, 10008, 10009, 10010, 10011, 
10012 


8111 (CONF-9109287-5) Production and distribution of 
enriched stable isotopes. Tracy, J.G. Oak Ridge National Lab., 
TN (United States). [1991]. 9p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC05-840R21400. From 4. 
international symposium on the synthesis and applications of iso- 
topes and isotopically labeled compounds; Toronto (Canada); 3-7 
Sep 1991. Order Number DE93005805. Source: OSTI; NTIS; INIS; 
GPO Dep. 
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Approximately 225 nongaseous stable isotopes from 50 
multi-isotopic elements are isotopically enriched using the electro- 
magnetic process at the Oak Ridge National Laboratory. Enriched 
materials are distributed throughout the world for a wide range of 
uses, including medical research and health care programs. The 
basis of the separation process is described, as well as state-of- 
the-art techniques to achieve special isotopic, chemical, and 
physical requirements. A general review of the stable isotope en- 
richment and distribution program is presented. 


8112 (PSI-PROC—92-01, pp. 11-18) Design considerations 
for foil windows for PET radioisotope targets. Hughey, B.J. 
(Science Research Laboratory, Somerville, MA (United States)); 
Shefer, R.E.; Klinkowstein, R.E.; Welch, M.J. Paul Scherrer Inst. 
(PSI), Villigen (Switzerland). 1992. (CONF-9109109-: 4. interna- 
tional workshop on targetry and target chemistry, Villigen 
(Switzerland), 9-12 Sep 1991). In Targetry ’91: Proceedings of the 
4. international workshop on targetry and target chemistry. [286] 
Order Number DE93612045. Source: OSTI; NTIS; INIS. 

This paper describes the results of a study performed at SRL to 
develop analytical and computational techniques for optimizing the 
design of conduction-cooled foil windows for PET targets. Single 
foil conduction cooled windows have been found to be good target 
entrance windows for both low energy accelerators and medium 
energy cyclotrons. Detailed thermal analysis has given an approxi- 
mate analytical expression for the maximum temperature reached 
in a foil window under conditions of realistic ion beam bombard- 
ment. The effects of ‘hot spots’ in the beam density profile were 
investigated. It was shown that a factor of two safety margin in 
window design should be adequate to compensate for any possible 
beam hot spots. In addition, the reduction of foil stress by slack 
mounting was verified by experiments. The properties of conven- 
tional and novel foil materials were investigated for use in 
conduction cooled windows. Novel foil materials include two- 
component AVTi and Al/Havar foil. Results on the testing of 
candidate foil materials for thermal conductivity and mechanical 
strength at elevated temperature were presented. Two optimum foil 
window geometries were analyzed: a high aspect ratio window and 
a multiply slotted window. The multiply slotted window combines 
the advantages of a high aspect ratio foil window with a circular 
beam strike and is a promising window design for both TCA and 
cyclotron targets. A multiply slotted window for a Nz gas target for 
1SO production was designed using the methodologies discussed 
above. This prototype target was successfully tested using the TCA 
beam at SRL. (author) 6 figs., 3 tabs., 10 refs. 


8113 (PSI-PROC—92-01, pp. 19-21) A helium-3 RFQ 
accelerator for PET tracer production. Hagan, W. (Science Ap- 
plications International Corp., San Diego, CA (United States)); 
Cornelius, W.; Young, P.; Schulze, M.; Little, R.; Krohn, K.; Link, J. 
Paul Scherrer Inst. (PSI), Villigen (Switzerland). 1992. (CONF- 
910910S-: 4. international workshop on targetry and target 
chemistry, Villigen (Switzerland), 9-12 Sep 1991). In Targetry ’91: 
Proceedings of the 4. international workshop on targetry and target 
chemistry. [286] Order Number DE93612045. Source: OSTI; 
NTIS; INIS. 

This paper is an update and status report of the PET tracer pro- 
duction development which was reported at the last Targetry 
Workshop in Vancouver. In brief, the purpose of this development 
effort is to combine the advantages of the high current capacity, 
linear geometry, and relative simplicity of the radio frequency 
quadrupole (RFQ) linear accelerator and the nuclear interaction 
characteristics of “He. These characteristics include excitation 
functions in non-enriched target materials which lead to acceptable 
isotopic yield and specific activity. In addition, due to neutron defi- 
ciency in *He, there is a reduced amount of neutron production in 
most target interactions. This fact, in combination with the linear 
geometry of the RFQ, leads to reduced shielding, and therefore 
weight requirements for the system. (author) 1 fig., 2 tabs., 3 refs. 


8114 (PSI-PROC—92-01, pp. 27-31) The EBCO technolo- 
gies isotope production. Erdmann, K. (EBCO Technologies, 
Vancouver (Canada)). Paul Scherrer Inst. (PSI), Villigen (Switzer- 
land). 1992. (CONF-9109109-: 4. international workshop on 
targetry and target chemistry, Villigen (Switzerland), 9-12 Sep 





1991). In Targetry ’91: Proceedings of the 4. international work- 
shop on targetry and target chemistry. [286] Order Number 
DE93612045. Source: OSTI; NTIS; INIS. 

The paper describes the EBCO clinical cyclotron, its target and 
chemistry systems. 7 figs. 


8115 (PSI-PROC—92-01, pp. 32-33) Labeled-compound 
production system with superconducting cyclotron. Kusumoto, 
K. (NKK Corporation, Yokohama (Japan)); Mizuno, K.; Iwata, R. 
Paul Scherrer Inst. (PSI), Villigen (Switzerland). 1992. (CONF- 
9109109-: 4. international workshop on targetry and target 
chemistry, Villigen (Switzerland), 9-12 Sep 1991). In Targetry ’91: 
Proceedings of the 4. international workshop on targetry and target 
chemistry. [286] Order Number DE93612045. Source: OSTI; 
NTIS; INIS. 

Short communication. 2 tabs., 2 refs. SUPERCONDUCTING CY- 
CLOTRONS/isotope production; CARBON 11; EXPERIMENTAL 
DATA; FLUORINE 18 TARGET; NITROGEN 13; OXYGEN 15 TAR- 
GET; POSITRON COMPUTED TOMOGRAPHY 


8116 (PSI-PROC—92-01, pp. 34-35) An oxygen-15 genera- 
tor: early experience with the IBA CYCLONE-3. Clark, J.C. 
(Hammersmith Hospital, London (United Kingdom). M.R.C. Cy- 
clotron Unit); Morelle, J.L. Paul Scherrer Inst. (PSI), Villigen 
(Switzerland). 1992. (CONF-9109109-: 4. international workshop 
on targetry and target chemistry, Villigen (Switzerland), 9-12 Sep 
1991). In Targetry ‘91: Proceedings of the 4. international work- 
shop on targetry and target chemistry. [286] Order Number 
DE93612045. Source: OSTI; NTIS; INIS. 

Short communication. 1 tab. OXYGEN 15/isotope production; 
CARBON DIOXIDE; CARBON MONOXIDE; CARBON 11; CY- 
CLOTRONS; EXPERIMENTAL DATA; FLUORINE 18; NITROUS 
OXIDE; POSITRON COMPUTED TOMOGRAPHY 


8117 (PSI-PROC—92-01, pp. 39-40) Status of the cyclotron 


facility at PENN-PET. Gonzalez, C. (Pennsylvania Univ., Philadel- 
phia, PA (United States). Cerebrovascular Research Center). Paul 


Scherrer Inst. (PSI), Villigen (Switzerland). 1992. (CONF-9109109-: 
4. international workshop on targetry and target chemistry, Villigen 
(Switzerland), 9-12 Sep 1991). In Targetry ’91: Proceedings of the 
4. international workshop on targetry and target chemistry. [286] 
Order Number DE93612045. Source: OSTI; NTIS; INIS. 

Short communication. 6 figs. CYCLOTRONS; CARBON 11 TAR- 
GET; CYCLOTRONS; EXPERIMENTAL DATA; FLUORINE 18 
TARGET; MEV RANGE 10-100; NITROGEN 13 TARGET; OXY- 
GEN 15 TARGET; POSITRON COMPUTED TOMOGRAPHY 


8118 (PSI-PROC—92-01, pp. 41-42) A new PET center at 
ULB-Hopital Erasme in Brussels. Monclus, M. (Cyclotron/PET 
Facilities, Univ. de Bruxelles, Hopital Erasme, Bruxelles (Belgium)); 
Naemen, J. Van; Gansbeke, B. Van; Stanus, E.; Bidaut, L.; Gold- 
man, S.; Luxen, A. Paul Scherrer Inst. (PSI), Villigen (Switzerland). 
1992. (CONF-9109109-: 4. international workshop on targetry and 
target chemistry, Villigen (Switzerland), 9-12 Sep 1991). In Targetry 
91: Proceedings of the 4. international workshop on targetry and 
target chemistry. [286] Order Number DE93612045. Source: 
OSTI; NTIS; INIS. 

The center, opened in November 1990 and entirely dedicated to 
PET programs, is equipped with an IBA CYCLONE-30 (proton 15- 
30 MeV, 6 ports) with targets and automated chemistry modules 
for routine production of '5O-, ''C-, 'F-compounds. We report 
here our first year experience with the production of ['SF]FDG and 
[‘SNJNH4. (author) 2 figs., 4 refs. 


8119 (PSI-PROC—92-01, pp. 50-51) Introduction: trends in 
production of longer-lived radionuclides. Weinreich, R. (Paul 
Scherrer Inst. (PSI), Villigen (Switzeriand)). Paul Scherrer Inst. 
(PSI), Villigen (Switzerland). 1992. (CONF-9109109-: 4. interna- 
tional workshop on targetry and target chemistry, Villigen 
(Switzerland), 9-12 Sep 1991). In Targetry ’91: Proceedings of the 
4. international workshop on targetry and target chemistry. [286] 
Order Number DE93612045. Source: OSTI; NTIS; INIS. 

New approaches in the production of longer-lived radionuclides 
have occurred, and in the ten last years some excellent progress 
reports have been updated and published. Because of the growing 
number of data, however, it becomes more and more difficult to 
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present general overviews, consequently the trends is towards spe- 
cialization. (author) 18 refs. 


8120 (PSI-PROC—92-01, pp. 52-53) High current targetry 
for radioisotope production. Gelbart, W.Z. (TRIUMF, Vancouver, 
BC (Canada)); Stevenson, N.R. Paul Scherrer Inst. (PSI), Villigen 
(Switzerland). 1992. (CONF-9109109-: 4. international workshop 
on targetry and target chemistry, Villigen (Switzerland), 9-12 Sep 
1991). In Targetry '91: Proceedings of the 4. intemational work- 
shop on targetry and target chemistry. [286] Order Number 
DE93612045. Source: OSTI; NTIS; INIS. 

Radioisotope production facilities located at TRIUMF, Vancouver, 
Canada, are operating two high current H~ cyclotrons: CP 42 (42 
MeV) 200 pA extracted, and TR 30 (30 MeV) 400 ,A extracted 
(dual beam). A total of four solid target stations are employed for 
the production of 2°'Tl, 5’Co, ©?Ga, and "In (other liquid and 
gaseous targets are used for PET isotope and 125! production). 
This paper summarizes the condition of the existing facilities and 
describes recent developments. In particular, a 12 kW (400 yA at 
30 MeV) solid target system is under development that will main- 
tain a surface temperature below 160°C on plated materials and is 
designed such as to be an upgrade utilizing most of the existing 
hardware. (author) 2 figs., 1 tab., 2 refs. 


8121 (PSI-PROC—92-01, pp. 54-56) Radionuclide produc- 
tion on cyclotron of Institute of Physics and Power 
Engineering. Krasnov, N.N. (Enterprise ‘Cyclotron’, Inst. of 
Physics and Power Engineering, Obninsk (Russian Federation)); 
Sebastyanov, Y.G.; Konyakin, N.A.; Razbash, A.A.; Ognev, A.A.; 
Ponamarev, A.A. Paul Scherrer Inst. (PSI), Villigen (Switzerland). 
1992. (CONF-9109109-: 4. international workshop on targetry and 
target chemistry, Villigen (Switzerland), 9-12 Sep 1991). In Targetry 
’91: Proceedings of the 4. international workshop on targetry and 
target chemistry. [286] Order Number DE93612045. Source: 
OSTI; NTIS; INIS. 

Cyclotron of institute of Physics and Power Engineering was put 
into operation in 1963 and about at once it was grown to use for ra- 
dionuclide production. During the years this cyclotron was improved 
more than once. And all the parts of technology of radionuclide 
production were also perfected continuously. These ensured an in- 
crease of the productivity of the cyclotron and allowed to satisfy 
the constantly rising requirements in producing radionuclides. At 
present, Enterprise ‘Cyclotron’ is the main producer of cyclotron ra- 
dionuclides in the C.1.S. In this report the modern characteristics of 
the cyclotron and the modern state of affairs in radionuclide pro- 
duction on IPPE cyclotron are described. (author) 2 figs., 3 tabs. 


8122 (PSI-PROC—92-01, pp. 57-59) Modified target system 
at the Gustav Werner Cyclotron. Malmborg, P.; Bingefors, N.; 
Bystroem, O.; Conde, H.; Einarsson, L.; Elmgren, K.; Hultqvist, S.; 
Jonsson, O.; Lundqvist, H. Paul Scherrer Inst. (PSI), Villigen 
(Switzerland). 1992. (CONF-9109109-: 4. international workshop 
on targetry and target chemistry, Villigen (Switzerland), 9-12 Sep 
1991). In Targetry 91: Proceedings of the 4. international work- 
shop on targetry and target chemistry. [286] Order Number 
DE93612045. Source: OSTI; NTIS; INIS. 

Short communication. 2 figs., 2 tabs. CYCLOTRONS/ 
targets; RADIOISOTOPES/production; CYCLOTRONS; TARGETS; 
DEUTERON BEAMS; EXPERIMENTAL DATA; HELIUM 3 BEAMS; 
MEV RANGE 10-100; MEV RANGE 100-1000; NEUTRON 
BEAMS; PROTON BEAMS; RADIOISOTOPES; PRODUCTION 


8123 (PSI-PROC—92-01, pp. 60-63) Targetry for the routine 
bombardment of solid targets at the National Accelerator Cen- 
tre. Nortier, F.M. (National Accelerator Centre, Faure (South 
Africa)); Haasbroek, F.J.; Mills, S.J.; Smit, H.A; Steyn, G.F.; 
Stevens, C.J.; Elst, T.F.H.F. van; Vorster, E. Paul Scherrer Inst. 
(PSI), Villigen (Switzerland). 1992. (CONF-9109109-: 4. interna- 
tional workshop on targetry and target chemistry, Villigen 
(Switzerland), 9-12 Sep 1991). In Targetry ’91: Proceedings of the 
4. international workshop on targetry and target chemistry. [286] 
Order Number DE93612045. Source: OSTI; NTIS; INIS. 

Routine radioisotope production at the National Accelerator Cen- 
tre (NAC) is based on the utilization of a high-intensity (up to 100 
pA) 66 MeV proton beam. For this purpose a solid target design 
was adopted and standardized multi-purpose target holders as well 
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as suitable target preparation techniques were developed. The new 
targetry has now been in constant use for almost 3 years. (author) 
7 figs., 1 tab., 3 refs. 


8124 (PSI-PROC—92-01, pp. 64-65) Targetry and target 
chemistry for the production of rubidium-81 and jodine-123 at 
the National Accelerator Centre. Haasbroek, F.J. (National Accel- 
erator Centre, Faure (South Africa)); Brits, R.J.N.; Mills, S.J.; 
Nortier, F.M.; Smith-Johnes, P.M.; Steyn, G.F.; Elst, T.F.H.F. van. 
Paul Scherrer Inst. (PSI), Villigen (Switzerland). 1992. (CONF- 
9109109-: 4. international workshop on targetry and target 
chemistry, Villigen (Switzerland), 9-12 Sep 1991). In Targetry ’91: 
Proceedings of the 4. international workshop on targetry and target 
chemistry. [286] Order Number DE93612045. Source: OSTI; 
NTIS; INIS. 

The National Accelerator Centre (NAC) is a multidisciplinary fa- 
cility equipped with a variable-energy multiparticle separated-sector 
cyclotron (E>200 MeV). Routine production of radioisotopes at the 
NAC started during November 1988. A 66 MeV proton beam is 
generated on a fixed weekly schedule and has to be shared 
between neutron therapy and radioisotope production. The high- 
energy proton beam at Faure has created new production 
possibilities, but at the same time new targetry, production proce- 
dures and facilities had to be developed. For both ®'Rb and 125} 
well-known production routes are being used. As an interim ar- 
rangement, °'Rb is produced by the bombardment of RbC! targets, 
until a suitable Kr-gas target system, which is currently being de- 
veloped, can be implemented. The '@1 is produced by the 
(p,5n)-reaction, using Nal targets. (author) 1 fig., 4 refs. 


8125 (PSI-PROC-92-01, pp. 66-67) Production of 
strontium-82 and preparation of the rubidium-82 generator. Ko- 
dina, G.E. (Inst. of Biophysics, USSR Ministry of Health, Moscow 
(Russian Federation)); Kurenkov, N.V.; Kurchatova, L.N.; Malinin, 
A.B.; Sheina, T.Y. Paul Scherrer Inst. (PSI), Villigen (Switzerland). 
1992. (CONF-9109109-: 4. international workshop on targetry and 


target chemistry, Villigen (Switzerland), 9-12 Sep 1991). In Targetry 
‘91: Proceedings of the 4. international workshop on targetry and 


target chemistry. 
OSTI; NTIS; INIS. 

Short communication. 1 fig., 1 tab., 4 refs. RUBIDIUM 82/ 
production; STRONTIUM 82/production; EXPERIMENTAL DATA; 
RUBIDIUM; PRODUCTION; TARGETS 


[286] Order Number DE93612045. Source: 


8126 (PSI-PROC—92-01, pp. 68-70) Four years experience 
with a polyvalent 72 MeV target station. Maag, R. (Paul Scher- 
rer Inst. (PSI), Villigen (Switzerland)); Weinreich, R. Paul Scherrer 
Inst. (PSI), Villigen (Switzerland). 1992. (CONF-9109109-: 4. inter- 
national workshop on targetry and target chemistry, Villigen 
(Switzerland), 9-12 Sep 1991). In Targetry ’91: Proceedings of the 
4. international workshop on targetry and target chemistry. [286] 
Order Number DE93612045. Source: OSTI; NTIS; INIS. 

The paper deals with the general design of the isotope facility IP 
ll at PSI, Villigen, its movable target, production of the isotopes 
iodine-123, fluorine-18 and strontium-82. 3 figs., 2 tabs., 9 refs. 


8127 (PSI-PROC—92-01, pp. 71-72) Studies for the produc- 
tion of lodine-123 at the CV-28 cyclotron of IPEN-CNEN/SP. 
Mestnik, S.A.C. (Instituto de Pesquisas Energeticas e Nucleares 
(IPEN), Sao Paulo, SP (Brazil)); Mengatti, J. Paul Scherrer Inst. 
(PSI), Villigen (Switzerland). 1992. (CONF-9109109-: 4. interna- 
tional workshop on targetry and target chemistry, Villigen 
(Switzerland), 9-12 Sep 1991). In Targetry 91: Proceedings of the 
4. international workshop on targetry and target chemistry. [286] 
Order Number DE93612045. Source: OSTI; NTIS; INIS. 

The idel conditions to produce '9] via '*4Te(p,2n)'*91 reaction at 
the CV-28 cyclotron of IPEN-CNEN/SP (protons, Emax= 24 MeV) 
were studied in this work. Two target materials were tested: pure 
TeOz and TeO2 with 2% AlzO3. The chemical separation of 1231 
was carried out by a dry distillation process with a high frequency 
induction furnace. The results obtained up to now show the best 
separation yields (80%) in the following conditions: (1) Target: pure 
TeO2; (2) Furnace temperature: 760+5°C; (3) Diffusion time: 2 
min; (4) Oxygen flux rate: 60 ml. (author) 1 fig., 1 tab., 2 refs. 
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8128 (PSI-PROC—92-01, pp. 73-75) A study of irradiation 
conditions of mercury target with protons to obtain thallium- 
201. Fernandes, L. (Instituto de Pesquisas Energeticas e Nucleares 
(IPEN), Sao Paulo, SP (Brazil)); Silva, C.P.G. da. Paul Scherrer 
Inst. (PSI), Villigen (Switzerland). 1992. (CONF-9109109-: 4. inter- 
national workshop on targetry and target chemistry, Villigen 
(Switzerland), 9-12 Sep 1991). In Targetry ’91: Proceedings of the 
4. international workshop on targetry and target chemistry. [286] 
Order Number DE93612045. Source: OSTI; NTIS; INIS. 

The usual technique to prepare 2°'T] makes use of the nuclear 
reaction 2°3Ti(p,3n)*°' Pb—2°' Ti, which requires proton energy of 
around 28 MeV. Due to the limited proton energy of IPEN’s CV-28 
cyclotron (24 MeV), studies on the irradiation conditions of natural 
mercury oxide pellets and drops of natural metallic mercury were 
made in the energy range of 24 to 19 MeV. (author) 1 fig., 2 tabs., 
3 refs. 


8129 (PSI-PROC—92-01, pp. 76-78) Excitation functions of 
proton induced reactions in natural tellurium: production of 
no-carrier added iodine-124 for PET applications. Zweit, J. 
(Royal Marsden Hospital, Sutton (United Kingdom)); Bakir, M.A.; 
Ott, R.J.; Sharma, H.L.; Cox, M.; Goodall, R. Paul Scherrer Inst. 
(PSI), Villigen (Switzerland). 1992. (CONF-9109109-: 4. interna- 
tional workshop on targetry and target chemistry, Villigen 
(Switzerland), 9-12 Sep 1991). In Targetry ’91: Proceedings of the 
4. international workshop on targetry and target chemistry. [286] 
Order Number DE93612045. Source: OSTI; NTIS; INIS. 

The demand for a high quality label has stimulated work into the 
production of no-carrier added '*4| using the '@°Te(p,3n) reaction. 
The 124] has been successfully used to label ICR12 MAb and the 
product is currently undergoing clinical trials. (author) 2 figs., 3 refs. 


8130 (PSI-PROC—92-01, pp. 79-81) Yields of cyclotron 
produced medical radioisotopes. The accelerators of type 
LINAC-100, U-120 I, facility ’F’ for radioisotope production. Za- 
itseva, N.G. (Joint Inst. for Nuclear Research, Dubna (Russian 
Federation)); Onishchenko, L.M.; Rurarz, E.; Khalkin, V.A.; Konov, 
V.A.; Popinenkova, L.M.; Teplyakov, V.A. Paul Scherrer Inst. (PSI), 
Villigen (Switzerland). 1992. (CONF-9109109-: 4. international 
workshop on targetry and target chemistry, Villigen (Switzerland), 
9-12 Sep 1991). In Targetry 91: Proceedings of the 4. international 
workshop on targetry and target chemistry. [286] Order Number 
DE93612045. Source: OSTI; NTIS; INIS. 

Short communication. 3 tabs. RADIOISOTOPES/production; 
BARIUM 128; BROMINE 77; EXPERIMENTAL DATA; INDIUM 111; 
IODINE 123; IRON 52; LINEAR ACCELERATORS; RADIOISO- 
TOPES; PRODUCTION; RUTHENIUM 97; STRONTIUM 82; 
THALLIUM 201; TITANIUM 44; XENON 127 


8131 (PSI-PROC-—92-01, pp. 82-85) Plutonium-237 produc- 
tion by irradiation of highly enriched uranium targets. 
Gedeonov, A.D. (V.G. Khlopin Radium Inst., St. Peterburg (Rus- 
sian Federation)); Pelevin, L.A.; Kucheruk, V.I.; Bakushkina, L.P.; 
Shkroev, V.Y.; Antropov, A.E.; Smirnov, A.V.; Gusev, V.P. Paul 
Scherrer Inst. (PSI), Villigen (Switzerland). 1992. (CONF-9109109-: 
4. international workshop on targetry and target chemistry, Villigen 
(Switzerland), 9-12 Sep 1991). In Targetry ’91: Proceedings of the 
4. international workshop on targetry and target chemistry. [286] 
Order Number DE93612045. Source: OSTI; NTIS; INIS. 

The purpose of this work was to compare isotopic purity and 
yield of 25’Pu obtained by different nuclear reactions and to study 
the scopes of its application as a radioactive tracer in radiochemi- 
cal processes for plutonium analysis in environmental samples. 
(author) 3 figs., 5 tabs., 8 refs. 


8132 (PSI-PROC—92-01, pp. 86-88) Separation of radionu- 
clides from cyclotron targets using phosphonic acid cation 
exchanger. Razbash, A.A. (Inst. of physics and Power Engineer- 
ing, Enterprise ‘Cyclotron’, Obninsk (Russian Federation)); 
Sevastyanov, Y.G. Paul Scherrer Inst. (PSI), Villigen (Switzerland). 
1992. (CONF-9109109-—: 4. international workshop on targetry and 
target chemistry, Villigen (Switzerland), 9-12 Sep 1991). In Targetry 
91: Proceedings of the 4. international workshop on targetry and 


target chemistry. [286] Order Number DE93612045. Source: 
OSTI; NTIS; INIS. 





We determined weight distribution coefficients of a number of ele- 
ments between the macroporous phosphonic acid cation exchanger 
KRP-20t-60 which represents a phosphorylated copolymer of 
styrene and divinylbenzene with a functional group -PH(OH). and 
solutions of nitric and hydrochloric acids. Some of these dates are 
presented. This allowed to develop simple and reliable techniques 
of separation of some radionuclides from irradiated cyclotron tar- 
gets. The techniques of separation are described. (author) 4 tabs. 


8133 (PSI-PROC-—92-01, pp. 125-126) Enriched oxygen-18: 
testing the waters. Jegge, J. (Paul Scherrer Inst. (PSI), Villigen 
(Switzerland)); Zimmermann, K.; Schwarzbach, R.; Reddy, G.; 
Nickles, R.J.; Schubiger, P.A.; Christian, B.; Baker, E. Paul Scher- 
rer Inst. (PSI), Villigen (Switzerland). 1992. (CONF-9109109-: 4. 
international workshop on targetry and target chemistry, Villigen 
(Switzerland), 9-12 Sep 1991). In Targetry '91: Proceedings of the 
4. international workshop on targetry and target chemistry. [286] 
Order Number DE93612045. Source: OSTI; NTIS; INIS. 

Short communication. 1 tab., 5 refs. WATER/electric conductiv- 
ity; WATER/oxygen 18; DISTILLATION; EXPERIMENTAL 
DATA; INTERLABORATORY COMPARISONS; ION EXCHANGE; 
POSITRON COMPUTED TOMOGRAPHY; WATER 


8134 (PSI-PROC—92-01, pp. 130-133) [Fluorine-18]F, pro- 
duction via low energy proton Irradiation of [oxygen-18]0. 
plus Fo. Bida, G.T. (CTI Cyclotron Systems, Inc., Berkeley, CA 
(United States)); Hendry, G.O.; Bishop, A.J.; Satyamurthy, N. Paul 
Scherrer Inst. (PSI), Villigen (Switzerland). 1992. (CONF-9109109-: 
4. international workshop on targetry and target chemistry, Villigen 
(Switzerland), 9-12 Sep 1991). In Targetry '91: Proceedings of the 
4. international workshop on targetry and target chemistry. [286] 
Order Number DE93612045. Source: OSTI; NTIS; INIS. 

We have provided spectroscopic identification of the reactive flu- 
orine components generated in various target environments using 
11 MeV protons. The results presented herein demonstrate that 
proton irradiation of dilute fluorine in ['®O]O, mixtures produces 
hilic fluorine in two forms, i.e. F2 and OF>. Fur- 
SFIF, and ['®]OF2 in a ratio of F2:O0F2>4:1, 


‘SE labeled electrop 
ther, given that [ 


whereas only ['®F]F, is produced in the classic two-step (2S) 
method. (author) 2 fig., 7 refs. 


8135 (PSI-PROC—92-01, pp. 134-136) A standard Siemens- 
CTI radioisotope delivery system produces fluorine-18 gas. 
Firnau, G. (McMaster Univ., Dept. of Nuclear Medicine, Hamilton, 
Ontario (Canada)); Chirakal, R.; Witte, R. de; Moore, W.; Garnett, 
E.S.; Bida, G. Paul Scherrer Inst. (PSI), Villigen (Switzerland). 
1992. (CONF-9109109-: 4. international workshop on targetry and 
target chemistry, Villigen (Switzerland), 9-12 Sep 1991). In Targetry 
'91: Proceedings of the 4. international workshop on targetry and 
target chemistry. [286] Order Number DE93612045. Source: 
OSTI; NTIS; INIS. 

The possibility to produce ['®F}fluorine gas from a proton-only 
cyclotron has been demonstrated by Nickels et al. in 1983. We 
have implemented this method to produce ['®F]F, in amounts large 
enough for radiochemical synthesis. (author) 1 fig., 4 tabs., 4 refs. 


8136 (PSI-PROC—92-01, pp. 160) Oxygen-15 and fluorine- 
18 thick target yield by helium-3 bombardment of natural water 
between 7 and 12 MeV. Morelle, J.L. (lon Beam Applications, S.A., 
Louvain-la-Neuve (Belgium)); Strijckmans, K.; Goethals, P. Paul 
Scherrer Inst. (PSI), Villigen (Switzerland). 1992. (CONF-9109109—: 
4. international workshop on targetry and target chemistry, Villigen 
(Switzerland), 9-12 Sep 1991). In Targetry 91: Proceedings of the 
4. international workshop on targetry and target chemistry. [286] 
Order Number DE93612045. Source: OSTI; NTIS; INIS. 

Short communication. 1 fig. TARGETS/water; ALPHA PARTI- 
CLES; EXPERIMENTAL DATA; FLUORINE 18; HELIUM 3 
REACTIONS; NEUTRONS; NUCLEAR REACTION YIELD; OXY- 
GEN 15; OXYGEN 16 TARGET; PROTONS; TARGETS; WATER 


8137 (PSI-PROC—92-01, pp. 161-163) Oxygen-15 produc- 
tion with a 3.5 MeV deuteron cyclotron. Morelle, J.L. (lon Beam 
Applications, S.A., Louvain-la-Neuve (Belgium)). Paul Scherrer Inst. 
(PSI), Villigen (Switzerland). 1992. (CONF-9109109—: 4. interna- 
tional workshop on targetry and target chemistry, Villigen 
(Switzerland), 9-12 Sep 1991). In Targetry ’91: Proceedings of the 
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4. international workshop on targetry and target chemistry. [286] 
Order Number DE93612045. Source: OSTI; NTIS; INIS. 

150 is produced by the '*N(d,n)'5O reaction, on natural nitrogen 
gas. The chemical species in which the activity occurs, is Oo if O2 
is added (0.5 to 1%), COz if COz carrier is added (approx. 2%). 
(author) 5 figs. 


8138 (PSI-PROC—92-01, pp. 164-165) On the production of 
bromine-75 and bromine-77 trom enriched krypton. Helus, F. 
(Deutsches Krebsforschungszentrum, Heidelberg (Germany). Inst. 
fuer Radiologie und Pathophysiologie); Zeisler, S. Paul Scherrer 
Inst. (PSI), Villigen (Switzerland). 1992. (CONF-9109109-: 4. inter- 
national workshop on targetry and target chemistry, Villigen 
(Switzerland), 9-12 Sep 1991). In Targetry '91: Proceedings of the 
4. international workshop on targetry and target chemistry. [286] 
Order Number DE93612045. Source: OSTI; NTIS; INIS. 

The radionuclides 7>Br and 77Br have been studied and evalu- 
ated for possible medical applications since 1977. Several 
production processes were developed for both bromine nuclides. 
They proceed mainly from arsenic or enriched selenium and de- 
mand chemical or thermochromatographic techniques to separate 
the halogen produced from target material. To avoid wet chemical 
preparation we decided to exploit the 7®Kr(p,a)’>Br and 
°Kr(p,a)’>Br reactions using isotopically enriched krypton gas. 
(author) 3 figs., 3 refs. 


8139 (PSI-PROC—92-01, pp. 166-169) Design of iodine-123 
production technology on IAE cyclotron. Venikov, N.I. (I.V. Kur- 
chatov Inst. of Atomic Energy, Moscow (Russian Federation)); 
Gedroytz, V.B.; Mikolyuk, V.R.; Novikov, V.I.; Sebyakin, A.A.; 
Smirnov, D.A. Paul Scherrer Inst. (PSI), Villigen (Switzerland). 
1992. (CONF-9109109-: 4. international workshop on targetry and 
target chemistry, Villigen (Switzerland), 9-12 Sep 1991). In Targetry 
’91: Proceedings of the 4. international workshop on targetry and 
target chemistry. [286] Order Number DE93612045. Source: 
OSTI; NTIS; INIS. 

The automated target facility for high-purity '°°1 production in 
proton induced reactions on enriched '**Xe is described. The 
study results of proton beam interactions with the target are re- 
ported. 125] is regularly produced with activities of about 1 Ci per 
batch. (author) 7 figs., 11 refs. 


8140 (PSI-PROC—92-01, pp. 170) Comment: specific activ- 
ity of [fluorine-18]F—. Koziorowski, J.M. (Scanditronix Instrument 
AB, Uppsala (Sweden)). Paul Scherrer Inst. (PSI), Villigen (Switzer- 
land). 1992. (CONF-9109109-: 4. international workshop on 
targetry and target chemistry, Villigen (Switzerland), 9-12 Sep 
1991). In Targetry ’91: Proceedings of the 4. international work- 
shop on targetry and target chemistry. [286] Order Number 
DE93612045. Source: OSTI; NTIS; INIS. 

Short communication. FLUORINE IONS/anions; EXPERIMEN- 
TAL DATA; ANIONS; FLUORINE 18; SPECTROPHOTOMETRY 


8141 (PSI-PROC—92-01, pp. 174-185) Introduction: state 
of the art in automated syntheses of short-lived radiopharma- 
ceuticals. Link, J.M. (Washington Univ., Seattle, WA (United 
States)); Clark, J.C.; Ruth, T.J. Paul Scherrer Inst. (PSI), Villigen 
(Switzerland). 1992. (CONF-9109109—: 4. international workshop 
on targetry and target chemistry, Villigen (Switzerland), 9-12 Sep 
1991). In Targetry ’91: Proceedings of the 4. international work- 
shop on targetry and target chemistry. [286] Order Number 
DE93612045. Source: OSTI; NTIS; INIS. 

The review article is dealing with the following topics: ap- 
proaches to automation, transfer in and out of targets, synthesis 
and quality control. 1 fig., 2 tabs., 13 refs. 


8142 (PSI-PROC—92-01, pp. 186-189) Improved automated 
systems for the production of radiopharmaceuticals. Gaehle, 
G.G. (Mallinckrodt Inst. of Radiology, St. Louis, MO (United 
States)); Welch, M.J. Paul Scherrer Inst. (PSI), Villigen (Switzer- 
land). 1992. (CONF-9109109-: 4. international workshop on 
targetry and target chemistry, Villigen (Switzerland), 9-12 Sep 
1991). In Targetry '91: Proceedings of the 4. international work- 
shop on targetry and target chemistry. [286] Order Number 
DE93612045. Source: OSTI; NTIS; INIS. 
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The robotic HUDSON arm installed in a hot cell of the Mallick- 
rodt Institute of Radiology is described. The advantage of such a 
robotic system is due to its ability to reduce the operator's expo- 
sure by doing multiple synthesis within a single day without the 
operator entering the hot cell. 3 figs., 5 tabs. 


8143 (PSI-PROC-—92-01, pp. 190-195) An autosynthesizer 
for 2-[fiuorine-18]fiuoro-2-deoxy-d-glucose. Maeder, T. (Paul 
Scherrer Inst. (PSI), Villigen (Switzerland)); Scherer, U.W.; Weinre- 
ich, R.; Schmid, N. Paul Scherrer Inst. (PSI), Villigen (Switzerland). 
1992. (CONF-9109109-: 4. international workshop on targetry and 
target chemistry, Villigen (Switzerland), 9-12 Sep 1991). In Targetry 
'91: Proceedings of the 4. international workshop on targetry and 
target chemistry. [286] Order Number DE93612045. Source: 
OSTI; NTIS; INIS. 

['8F]2-FDG as an important reagent for PET users is produced 
successfully in various apparatus all over the world. However most 
of these automated synthesizers are delicate, high-tech scientific 
machines with features that are not absolutely necessary for rou- 
tine. The goal of our development project was to create a reliable, 
simple to operate and low cost autosynthesizer which requires a 
minimum of maintenance. Some new and unconventional units had 
to be developed to reduce mechanical movement and eliminate the 
need to handle the liquids for heating and cooling, or periodic man- 
ual cleaning steps. (author) 8 figs., 2 refs. 


8144 (PSI-PROC—92-01, pp. 196-198) Improvements in 
quality assurance of 2-[fluorine-18]fluoro-2-deoxy-d-glucose. 
Argentini, M. (Paul Scherrer inst. (PSI), Villigen (Switzerland)); 
Maeder, T.; Wyer, L.; Weinreich, R. Paul Scherrer Inst. (PSI), Villi- 
gen (Switzerland). 1992. (CONF-9109109-: 4. international 
workshop on targetry and target chemistry, Villigen (Switzerland), 
9-12 Sep 1991). In Targetry ’91: Proceedings of the 4. international 
workshop on targetry and target chemistry. [286] Order Number 
DE93612045. Source: OSTI; NTIS; INIS. 

2-[fluorine-18}fluoro-2-deoxy-d-glucose ([{'®F]2-FDG) is a widely 
used radiopharmaceutical for various PET investigations. Because 
of the relatively long half-life of '®F (109 min), it can be distributed 
also externally. At PS! ['§F]2-FDG is produced for the in-house 
PET use as well as for some external users. The results of about 3 
years experience in quality assurance for the production of ['®F]2- 
FDG (1988-1990) are given. (author) 3 figs., 2 tabs., 7 refs. 


8145 (PSI-PROC—92-01, pp. 199-201) Cryptand 
[2.2.2}]quantitation in the synthesis of 2-[fluorine-18]fiuoro-2- 
deoxy-d-glucose. Kothari, P.J. (Memorial Sloan-Kettering Cancer 
Center, New York, NY (United States)); Ginos, J.; Finn, R.D.; Lar- 
son, S.M.; Link, J.M.; Krohn, K.A.; Garmestani, K. Paul Scherrer 
inst. (PSI), Villigen (Switzerland). 1992. (CONF-9109109—: 4. inter- 
national workshop on targetry and target chemistry, Villigen 
(Switzerland), 9-12 Sep 1991). In Targetry '91: Proceedings of the 
4. international workshop on targetry and target chemistry. [286] 
Order Number DE93612045. Source: OSTI; NTIS; INIS. 

Most automated synthetic devices for the  prepa- 
ration of ['®F]2-fluoro-2-deoxy-D-glucose (['*FJFDG) employ 
cryptand [2.2.2}(4,7,13,16,21,24-hexaoxa-1 ,10-diazabicyclo(8.8.8)- 
hexacosane) to facilitate the ‘SF displacement reaction. Lack of 
simple spectroscopic and/or chromatographic determinations for 
cryptands prompted our investigation with tritiated [2.2.2] cryptand 
reagent to determine the absolute concentration of this reagent 
throughout the synthetic procedure leading to the final formulation. 
The concentration of cryptand [2.2.2] in the final formulation has 
been determined to range from 0.39 pg/ml to 0.60 g/ml which is 
well below the detection limit by a method recently reported. (au- 
thor) 1 fig., 1 tab., 5 refs. 


8146 


(PSI-PROC—92-01, pp. 202-206) PET radiochemistry 
at Hospital San Raffaele, Milan (Milan Univ., Institute Hospital 
San Raffaele, Milan (IT)). Colombo, F.; Casati, R.; Matarrese, M.; 
Todde, S.; Vaghi, M.; Carpinelli, A.; Fazio, F. Paul Scherrer Inst. 
(PSI), Villigen (Switzerland). 1992. (CONF-9109109—: 4. interna- 


tional workshop on targetry and target chemistry, Villigen 
(Switzerland), 9-12 Sep 1991). In Targetry ’91: Proceedings of the 
4. international workshop on targetry and target chemistry. [286] 
Order Number DE93612045. Source: OSTI; NTIS; INIS. 
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A RDS-112 CTI-SIEMENS cyclotron has been installed at San 
Raffaele Hospital, Milan. Isotopes such as '°N, 0, '®F and 
52mMn are produced with very high radionuclide purity. At present 
"IC is contaminated with '*O (about 10%). Our daily production in- 
cludes ['SF]FDG and ['°]NH3 and we are installing a gas delivery 
system (VICTOREEN) in order to supply 'SO labelled gases. Two 
other radiopharmaceuticals, labelled with 'F, 16a-['®}fluoro-176- 
estradiol and 2-['*F}fiuoroethylspiperone, are also synthesized in 
our laboratories. Automation of the synthesis and purification of 
these agents is under development for their clinical application. 
(author) 3 figs., 5 tabs. 


8147 (PSI-PROC—92-01, pp. 207-209) Automated carbon- 
11 radiopharmaceutical production. Clark, J.C. (Hammersmith 
Hospital, London (United Kingdom). M.R.C. Cyclotron Unit); 
Dowsett, K. Paul Scherrer Inst. (PSI), Villigen (Switzerland). 1992. 
(CONF-9109109-—: 4. international workshop on targetry and target 
chemistry, Villigen (Switzerland), 9-12 Sep 1991). In Targetry ’91: 
Proceedings of the 4. international workshop on targetry and target 
chemistry. [286] Order Number DE93612045. Source: OSTI; 
NTIS; INIS. 

The Hammersmith methylation systems are controlled by a 
TOSHIBA EX40+ programmable controller with an EX40E expan- 
sion unit. Programmable controllers were selected for reliability 
which at present is very good. (author) 7 figs. 


8148 (PSI-PROC-—92-01, pp. 210-214) Automation of the 
synthesis of [2-carbon-11}thymidine. Courter, J.H. (Washington 
Univ., Seattle, WA (United States)); Link, J.M.; Krohn, K.A. Paul 
Scherrer Inst. (PSI), Villigen (Switzerland). 1992. (CONF-9109109-: 
4. international workshop on targetry and target chemistry, Villigen 
(Switzerland), 9-12 Sep 1991). In Targetry '91: Proceedings of the 
4. international workshop on targetry and target chemistry. [286] 
Order Number DE93612045. Source: OSTI; NTIS; INIS. 

We have constructed a remote synthesis, using robotics, of [2- 
C}thymidine for patient imaging. The total synthesis time is 70 
minutes. The typical yield is 13 mCi at EOB or a 138% decay cor- 
rected radiochemical yield. This is comparable to the yield we 
obtain by manual synthesis. The radiochemical purity is typically 
>99.8%. (author) 11 figs., 1 ref. 


8149 (PSI-PROC—92-01, pp. 215-217) Recent progress in 
automation at CYRIC. Iwata, R. (Tohoku Univ., Sendai (Japan). 
Cyclotron and Radioisotope Center); Pascali, C.; Ido, T. Paul 
Scherrer Inst. (PSI), Villigen (Switzerland). 1992. (CONF-9109109-: 
4. international workshop on targetry and target chemistry, Villigen 
(Switzerland), 9-12 Sep 1991). In Targetry 91: Proceedings of the 
4. international workshop on targetry and target chemistry. [286] 
Order Number DE93612045. Source: OSTI; NTIS; INIS. 

The development of a fully automated system suitable for routine 
preparation of ''C labeled receptor ligands using high specific ac- 
tivity [''C]methyl iodide has been our major target for the last two 
years. Although we have not yet accomplished this purpose, we in- 
troduce here our current semi-automated system and up-to-date 
results obtained for clinical PET studies. Our recent approach to 
the full automation of ''C receptor ligand synthesis by on-line " 
methylation is also described. (author) 2 figs., 2 tabs. , 2 refs. 


8150 (PSI-PROC-—92-01, pp. 218-219) Robotic synthesis of 
[1-carbon-11]acetic acid. Korsakov, M.V. (Academy of Sciences 
of the USSR, Inst. of the Human Brain, St. Petersburg (Russian 
Federation)); Solovyov, D.; Horti, A.G.; Kuznetsova, O.F.; Nilsson, 
L.E.; Ulin, J. Paul Scherrer Inst. (PSI), Villigen (Switzerland). 1992. 
(CONF-9109109—: 4. international workshop on targetry and target 
chemistry, Villigen (Switzerland), 9-12 Sep 1991). In Targetry ’91: 
Proceedings of the 4. international workshop on targetry and target 
chemistry. [286] Order Number DE93612045. Source: OSTI; 
NTIS; INIS. 

[1-''C]acetic acid was prepared in a fully automated robotic syn- 
thesis using the SCANDITRONIX robotic system, starting from 
[''C]CO2 and methyimagnesiumbromide in ether solution. The 
product was purified using an ion retardation resin applied on a C- 
18 solid phase extraction column. The time of synthesis was 10 
minutes from EOB. The radiochemical yield was 30% (not decay 
corrected), based on [''C]CO2. The radiochemical purity was 99%. 
(author) 4 figs., 3 tabs. 





8151 (PSI-PROC-—92-01, pp. 220-222) Robotic synthesis of 
[carbon-11}methionine. Korsakov, M.V. (Academy of Sciences of 
the USSR, Inst. of the Human Brain, St. Petersburg (Russian Fed- 
eration)); Kisselev, M.Y.; Solovyov, D.; Horti, A.G.; Vasilev, A.; 
Nilsson, L.E.; Ulin, J. Paul Scherrer Inst. (PSI), Villigen (Switzer- 
land). 1992. (CONF-9109109-: 4. international workshop on 
targetry and target chemistry, Villigen (Switzerland), 9-12 Sep 
1991). In Targetry '91: Proceedings of the 4. international work- 
shop on targetry and target chemistry. [286] Order Number 
DE93612045. Source: OSTI; NTIS; INIS. 

[''C]Methionine was prepared in a fully automated robotic syn- 
thesis, using the SCANDITRONIX robotic system starting from 
['"C]l and homocysteine thiolactone. The product was purified us- 
ing solid phase extraction on anionic exchange cartridges. The 
decay corrected yield was 60% based on CH3l and 16 min synthe- 
sis time. The radiochemical purity was 98-99% and the chemical 
impurities were: homocysteine 0.05-0.07 mg/mi, homocystine 
0.005 mg/ml, ‘cok!’ methionine 0.03-0.05 mg/ml, and homocysteine 
thiolactone 0.0008-0.002 mg/ml. The total procedure takes 30 min 
from EOB. (author) 6 figs., 3 tabs. 


8152 (PSI-PROC—92-01, pp. 223-227) Improvements in 
quality assurance of [carbon-11]raclopride. Scherer, U.W. (Paul 
Scherrer Inst. (PSI), Villigen (Switzerland)); Gut, A.; Maeder, T.; 
Oehninger, H.; Weinreich, R.; Schmid, N. Paul Scherrer Inst. (PSI), 
Villigen (Switzerland). 1992. (CONF-9109109-: 4. international 
workshop on targetry and target chemistry, Villigen (Switzerland), 
9-12 Sep 1991). In Targetry 91: Proceedings of the 4. international 
workshop on targetry and target chemistry. [286] Order Number 
DE93612045. Source: OSTI; NTIS; INIS. 

The themes treated in the paper are the following: synthesis 
route and automation, quality control of intermediate and final prod- 
ucts in the synthesis of [''C]raclopride. 6 figs., 1 tab., 1 ref. 


8153 (PSI-PROC—92-01, pp. 228-230) Reducing radiation 
exposures to personnel via an inexpensive ‘general carbon-11 
methylation module’. Haka, M.S. (SUNY at Buffalo, Cy- 
clotron/PET facility, Buffalo, NY (United States)). Paul Scherrer 
Inst. (PSI), Villigen (Switzerland). 1992. (CONF-9109109-: 4. inter- 
national workshop on targetry and target chemistry, Villigen 
(Switzerland), 9-12 Sep 1991). In Targetry '91: Proceedings of the 
4. international workshop on targetry and target chemistry. [286] 
Order Number DE93612045. Source: OSTI; NTIS; INIS. 

The paper deals with composition and operation of the module, 
valves, heating/cooling block, tubing, HPLC separation and further 
developments. 1 fig., 1 ref. 


8154 (PSI-PROC—92-01, pp. 231-233) An HPLC system for 
the rapid determination of specific activity. Grierson, J.R. 
(Washington Univ., Dept. of Radiology, Seattle WA (United 
States)); Krohn, K.A. Paul Scherrer Inst. (PSI), Villigen (Switzer- 
land). 1992. (CONF-9109109-: 4. international workshop on 
targetry and target chemistry, Villigen (Switzerland), 9-12 Sep 
1991). In Targetry '91: Proceedings of the 4. international work- 
shop on targetry and target chemistry. [286] Order Number 
DE93612045. Source: OSTI; NTIS; INIS. 

Because of the micro-scale on which labeled compounds are 
prepared, high performance liquid chromatography (HPLC) meth- 
ods are used for isolation and purification. The usefulness of the 
chromatography is enhanced by multi-port HPLC injection or 
switching valves and multiple columns. In this paper a combination 
of these methods is presented that could be a practical way to 
obtain a rapid specific activity value for a short-lived labeled com- 
pound (e.g. ''C). 2 figs., 2 tabs., 1 ref. 


8155 (PSI-PROC—92-01, pp. 234-235) ‘R2D2’, a bedside 
[oxygen-15]water infuser. Clark, J.C. (Hammersmith Hospital, 
London (United Kingdom). M.R.C. Cyclotron Unit); Tochon-Danguy, 
H. Paul Scherrer Inst. (PSI), Villigen (Switzerland). 1992. (CONF- 
9109109-: 4. international workshop on targetry and target 
chemistry, Villigen (Switzerland), 9-12 Sep 1991). In Targetry ’91: 
Proceedings of the 4. international workshop on targetry and target 
chemistry. [286] Order Number DE93612045. Source: OST]; 
NTIS; INIS. 
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Short communication. 4 figs. LABELLED COMPOUNDS/oxygen 
15; WATER/oxygen 15; WATER/synthesis; INFUSION; MAIN- 
TENANCE; NUMERICAL DATA; PURIFICATION; WATER; 
SYNTHESIS 


8156 (PSI-PROC-92-01, pp. 238-241) Status report from 
Hammersmith. Clark, J.C. (Hammersmith Hospital, London 
(United Kingdom). M.R.C. Cyclotron Unit). Paul Scherrer Inst. 
(PSI), Villigen (Switzerland). 1992. (CONF-9109109—: 4. interna- 
tional workshop on targetry and target chemistry, Villigen 
(Switzerland), 9-12 Sep 1991). In Targetry ’91: Proceedings of the 
4. international workshop on targetry and target chemistry. [286] 
Order Number DE93612045. Source: OSTI; NTIS; INIS. 

Short communication. 2 tabs. CYCLOTRONS/operation; RADIO- 
PHARMACEUTICALS /production; CARBON 11; CYCLOTRONS; 
OPERATION; FLUORINE 18; NUMERICAL DATA; OXYGEN 15; 
POSITRON COMPUTED TOMOGRAPHY; RADIOPHARMACEUTI- 
CALS; PRODUCTION; SCHEDULES; UNITED KINGDOM 


8157 (PSI-PROC—92-01, pp. 242) The radiopharmacy de- 
partment at Paul Scherrer institut. Schubiger, P.A. (Paul 
Scherrer Inst. (PSI), Villigen (Switzerland)). Paul Scherrer Inst. 
(PSI), Villigen (Switzerland). 1992. (CONF-9109109-: 4. interna- 
tional workshop on targetry and target chemistry, Villigen 
(Switzerland), 9-12 Sep 1991). In Targetry '91: Proceedings of the 
4. international workshop on targetry and target chemistry. [286] 
Order Number DE93612045. Source: OST]; NTIS; INIS. 

Short communication. POSITRON COMPUTED TOMOGRAPHY/ 
radiopharmaceuticals; RADIOPHARMACEUTICALS/production; 
SINGLE PHOTON EMISSION COMPUTED TOMOGRAPHY/ 
radiopharmaceuticals; CARBON 11; COPPER 67; FLUORINE 18; 
IODINE 123; IODINE 131; OXYGEN 15; RADIOPHARMACEUTI- 
CALS; PRODUCTION; RHENIUM 186; RHENIUM 188; RUBIDIUM 
82; SAMARIUM 153; SILVER 111; SWITZERLAND; TECHNETIUM 
99; YTTRIUM 90 


8158 (PSI-PROC-—92-01, pp. 245) Current status of the 
Melbourne PET centre. Tochon-Danguy, H.J. (Austin Hospital, 
Melbourne, Victoria (Australia)). Paul Scherrer Inst. (PSI), Villigen 
(Switzerland). 1992. (CONF-9109109—: 4. international workshop 
on targetry and target chemistry, Villigen (Switzerland), 9-12 Sep 
1991). In Targetry ’91: Proceedings of the 4. international work- 
shop on targetry and target chemistry. [286] Order Number 
DE93612045. Source: OSTI; NTIS; INIS. 

Short communication. CYCLOTRONS/deuterium ions; CY- 
CLOTRONS/hydrogen ions 1 minus; CYCLOTRONS/mev 
range 01-10; POSITRON COMPUTED TOMOGRAPHY/australia; 
CARBON 11; CYCLOTRONS; FLUORINE 18; NITROGEN 13; NU- 
MERICAL DATA; OXYGEN 15; AUSTRALIA 


8159 (PSI-PROC-—92-01, pp. 243-244) The new national 
medical cyclotron in Sydney. Schoell, W. (Australian Nuclear 
Science and Technology Organization (ANSTO), National Medical 
Cyclotron, Sydney (Australia)). Paul Scherrer Inst. (PSI), Villigen 
(Switzerland). 1992. (CONF-9109109-—: 4. international workshop 
on targetry and target chemistry, Villigen (Switzerland), 9-12 Sep 
1991). In Targetry ‘91: Proceedings of the 4. international work- 
shop on targetry and target chemistry. [286] Order Number 
DE93612045. Source: OSTI; NTIS; INIS. 

Short communication. 2 figs., 1 tab. POSITRON COMPUTED 
TOMOGRAPHY radioisotopes; RADIOISOTOPES/production; AUS- 
TRALIA; CARBON 11; FLUORINE 18; GALLIUM 67; INDIUM 111; 
IODINE 123; NITROGEN 13; NUMERICAL DATA; OXYGEN 15; 
RADIOISOTOPES; PRODUCTION; RUBIDIUM 81; THALLIUM 201 


8160 (PSI-PROC—92-01, pp. 246) Radioisotope production 
at IPEN-CNEN Sao Paulo. Osso Junior, J.A. (Commissao 
Nacional de Energia Nuclear, Inst. de Pesquisas Energeticas e Nu- 
cleares). Paul Scherrer Inst. (PSI), Villigen (Switzerland). 1992. 
(CONF-9109109-: 4. international workshop on targetry and target 
chemistry, Villigen (Switzerland), 9-12 Sep 1991). In Targetry ’91: 
Proceedings of the 4. international workshop on targetry and target 
chemistry. [286] Order Number DE93612045. Source: OSTI; 
NTIS; INIS. 

Short communication. 
CELERATORS/south 


ACCELERATORS/mev range; AC- 
africa; RADIOISOTOPES/production; 
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ACCELERATORS; COPPER 67; GALLIUM 67; INDIUM 111; 
IODINE 123; IRON 52; KRYPTON 81; MAGNESIUM 28; NUMERI- 
CAL DATA; RADIOISOTOPES; PRODUCTION; RUBIDIUM 81 


8161 (PSI-PROC—92-01, pp. 247) The national accelerator 
centre, Faure, South Africa. Haasbroek, F.J. (National Accelera- 
tor Centre, Faure (South Africa)). Paul Scherrer Inst. (PSI), Villigen 
(Switzerland). 1992. (CONF-9109109-: 4. international workshop 
on targetry and target chemistry, Villigen (Switzerland), 9-12 Sep 
1991). In Targetry ‘91: Proceedings of the 4. international work- 
shop on targetry and target chemistry. [286] Order Number 
DE93612045. Source: OSTI; NTIS; INIS. 

The newly-established National Accelerator Centre (NAC), situ- 
ated near Cape Town, serves as a multidisciplinary facility for basic 
and applied research in the physical and biological sciences, can- 
cer therapy (neutron therapy commenced in 1989 and facilities for 
proton therapy are under construction) and the production of ra- 
dioisotopes. Its cyclotrons, radioisotope production programme and 
present projects are described. 9 refs. 


8162 (PSI-PROC—92-01, pp. 250) Development and pro- 
duction of radiopharmaceuticals at IBP Moscow. Kodina, G.E. 
(Inst. of Biophysics, Ministry of Health, Moscow (Russian Federa- 
tion)); Malinin, A.B. Paul Scherrer Inst. (PSI), Villigen (Switzerland). 
1992. (CONF-9109109-: 4. international workshop on targetry and 
target chemistry, Villigen (Switzerland), 9-12 Sep 1991). in Targetry 
'91: Proceedings of the 4. international workshop on targetry and 
target chemistry. [286] Order Number DE93612045. Source: 
OSTI; NTIS; INIS. 

Short communication. RADIOISOTOPES/production; RA- 
DIOISOTOPES/ussr; RADIOPHARMACEUTICALS/production; 
RADIOPHARMACEUTICALS/ussr; RADIOISOTOPES; PRODUC- 
TION; USSR; RADIOPHARMACEUTICALS 


8163 (PSI-PROC—92-01, pp. 251) Production of radionu- 
clides at IPPE, Obninsk. Krasnov, N.N. (Enterprise ‘Cyclotron’, 
Inst. of Physics and Power Engineering, Obninsk (Russian Federa- 
tion)). Paul Scherrer Inst. (PSI), Villigen (Switzerland). 1992. 
(CONF-9109109-: 4. international workshop on targetry and target 
chemistry, Villigen (Switzerland), 9-12 Sep 1991). In Targetry ’91: 
Proceedings of the 4. international workshop on targetry and target 
chemistry. [286] Order Number DE93612045. Source: OSTI; 
NTIS; INIS. 

Short communication. RADIOISOTOPES/production; RADIOISO- 
TOPES/ussr,; CADMIUM 109; COBALT 57; CYCLOTRONS; 
GALLIUM 67; GERMANIUM 68; INDIUM 111; RADIOISOTOPES; 
PRODUCTION; USSR; TITANIUM 44 


8164 


(PSI-PROC-—92-01, pp. 252) Nuclear medicine appli- 
cations in IAE Cyclotron Laboratory, Moscow. Sebyakin, A.A. 
(Kurchatov Inst. of Atomic Energy, Moscow (Russian Federation)). 
Paul Scherrer Inst. (PSI), Villigen (Switzerland). 1992. (CONF- 


9109109-: 4. international workshop on targetry and target 
chemistry, Villigen (Switzerland), 9-12 Sep 1991). In Targetry ’91: 
Proceedings of the 4. international workshop on targetry and target 
chemistry. [286] Order Number DE93612045. Source: OSTI; 
NTIS; INIS. 

Short communication. 4 refs. CYCLOTRONS/mev range 10-100; 
RADIOISOTOPES/production; TARGETS/xenon; CARBON 11; CY- 
CLOTRONS; FLUORINE 18; IODINE 123; NITROGEN 13; 
NUMERICAL DATA; OXYGEN 15; POSITRON COMPUTED TO- 


MOGRAPHY; RADIOISOTOPES; PRODUCTION; TARGETS; 
XENON; THALLIUM 201 


8165 (PSI-PROC—92-01, pp. 253) The Radium Institute of 
St. Petersburg, Russia. Gedeonov, A. Paul Scherrer Inst. (PSI), 
Villigen (Switzerland). 1992. (CONF-9109109-: 4. international 
workshop on targetry and target chemistry, Villigen (Switzerland), 
9-12 Sep 1991). In Targetry ’91: Proceedings of the 4. international 
workshop on targetry and target chemistry. [286] Order Number 
DE93612045. Source: OSTI; NTIS; INIS. 

Short communication. NUCLEAR PHYSICS/ussr; RADIOISO- 
TOPES/production; USSR; RADIATION DETECTORS; RADIATION 
SOURCES; RADIOCHEMISTRY; RADIOISOTOPES; PRODUC- 
TION 
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8166 (PSI-PROC—92-01, pp. 256-257) Closing remarks. 
FLUORINE 18. Ruth, T.J. Paul Scherrer Inst. (PSI), Villigen 
(Switzerland). 1992. (CONF-9109109-: 4. international workshop 
on targetry and target chemistry, Villigen (Switzerland), 9-12 Sep 
1991). In Targetry '91: Proceedings of the 4. international work- 
shop on targetry and target chemistry. [286] Order Number 
DE93612045. Source: OSTI; NTIS; INIS. 

Short communication. FLUORINE 18/quality control; FLUORINE 
18/targets; TARGETS; POSITRON COMPUTED TOMOGRAPHY 


8167 (PSI-PROC—92-01, pp. 258) Annex 1: PETBASE - a 
database of PET/argetry users and sites. McQuarrie, S. (Alberta 
Univ., Edmonton, AB (Canada)). Paul Scherrer Inst. (PSI), Villigen 
(Switzerland). 1992. (CONF-9109109-: 4. international workshop 
on targetry and target chemistry, Villigen (Switzerland), 9-12 Sep 
1991). In Targetry ’91: Proceedings of the 4. international work- 
shop on targetry and target chemistry. [286] Order Number 
DE93612045. Source: OSTI; NTIS; INIS. 

Short communication. INFORMATION SYSTEMS/data base 
management; POSITRON COMPUTED TOMOGRAPHY/ 
information systems; TARGETS 
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Refer also to citation(s) 9899, 9901, 10082, 10134, 10659, 11125 


8168 (BNL-24182-(Rev.10/92)) HFBR handbook, 1992: 
High flux beam reactor. Axe, J.D.; Greenberg, R. (eds.). 
Brookhaven National Lab., Upton, NY (United States). Oct 1992. 
137p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC02-76CH00016. Order Number DE93004894. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Welcome to the High Flux Beam Reactor (HFBR), one of the 
world premier neutron research facilities. This manual is intended 
primarily to acquaint outside users (and new Brookhaven staff 
members) with (almost) everything they need to know to work at 
the HFBR and to help make the stay at Brookhaven pleasant as 
well as profitable. Safety Training Programs to comply with US De- 
partment of Energy (DOE) mandates are in progress at BNL. 
There are several safety training requirements which must be met 
before users can obtain unescorted access to the HFBR. The Re- 
actor Division has prepared specific safety training manuals which 
are to be sent to experimenters well in advance of their expected 
arrival at BNL to conduct experiments. Please familiarize yourself 
with this material and carefully pay strict attention to all the safety 
and security procedures that are in force at the HFBR. Not only 
your safety, but the continued operation of the facility, depends 
upon compliance. 


8169 (BNL-48419) lon and electron beam processing of 
condensed molecular solids to form thin films. Ruckman, M.W. 
(Brookhaven National Lab., Upton, NY (United States)); Strongin, 
M.; Mowlem, J.K.; Moore, J.F.; Strongin, D.R. Brookhaven National 
Lab., Upton, NY (United States). [1992]. 7p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC02-76CH00016. 
(CONF-921101-65: 16. Material Research Society international 
symposium on the scientific basis for nuclear waste management 
fall meeting, Boston, MA (United States), 30 Nov - 5 dec 1992). 
Order Number DE93007273. Source: OSTI; NTIS; INIS; GPO Dep. 

Electron and ion beams can be used to deposit thin films and 
etch surfaces using gas phase precursors. However, the genera- 
tion of undesirable gas phase products and the diffusion of the 
reactive species beyond the region irradiated by the electron or ion 
beam can limit selectivity. In this paper, the feasibility of processing 
condensed precursors such as diborane, tri-methyl aluminum, am- 
monia and water at 78 K with low energy ( 100-1000 eV) electron 
and ion beams (Ar*, No* and H2*) ranging in current density from 
50 nA to several ya per cm? is examined. It was found that boron, 
boron nitride and stoichiometric aluminum oxide films could be de- 
posited from the condensed volatile; species using charged particle 
beams and some of the physical and chemical aspects and limita- 
tions of this new technique are discussed. 


8170 (CNIC—00500) Irradiation study of industrial glu- 
coamylase preparation. Chen Ruyan (Hunan Inst. for Application 
of Atomic Energy in Agriculture (China)); Lan Junming; Yan Youdi; 





Tao Can; Li Shijie; Song Liangbi. China Nuclear Information 
Centre, Beijing, BU (China). Apr 1991. [11] (In Chinese). (CSNAS— 
0045.). Source: OSTI; NTIS (US Sales Only); INIS. 

The changes of properties for industrial glucoamylase 
preparation (IGP) irradiated by gamma-rays were studied. The ex- 
perimental results showed that the preservation period because 
longer and the hygienic quality was improved when the IGP was ir- 
radiated by gamma-rays with dose under 2 kGy. The irradiation 
does not have obvious poor effects on properties of IGP. Therefore 
the irradiated IGP could be used normally. 


8171 (EGG-PHY-10446) High energy decomposition of 
halogenated hydrocarbons: FY 1992 final report. Mincher, B.J.; 
Arbon, R.E.; Meikrantz, D.H. EG and G Idaho, Inc., Idaho Falls, ID 
(United States). Sep 1992. 15p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC07-761D01570. Order 
Number DE93005268. Source: OSTI; NTIS; INIS; GPO Dep. 

This program is the INEL component of a joint collaborative ef- 
fort with Lawrence Livermore National Laboratory (LLNL). Purpose 
is to demonstrate a viable process for breaking down hazardous 
halogenated organic wastes to simpler, nonhazardous wastes us- 
ing high energy ionizing radiation. The INEL effort focuses on the 
use of spent reactor fuel gamma radiation sources to decompose 
complex wastes such as PCBS. Work in FY92 expanded upon that 
reported for FY91. During FY91 it was reported that PCBs were 
susceptible to radiolytic decomposition in alcoholic solution, but 
that only a small percentage of decomposition products could be 
accounted for. It was shown that decomposition was more efficient 
in methanol than in isopropanol and that the presence of a copper- 
zine couple catalyst did not affect the reaction rate. Major goals of 
FY92 work were to determine the reaction mechanism, to identity 
further reaction products, and to select a more appropriate catalyst. 
Described in this report are results of mechanism specific experi- 
ments, mass balance studies, transformer oil irradiations, the use 
of hydrogen peroxide as a potential catalyst, and the irradiation of 
pure PCB crystals in the absence of diluent. 


8172 (INFO-0338-2F) A guide for approval of x-ray 
fluorescence analysis devices. Atomic Energy Control Board, Ot- 
tawa, ON (Canada). Jan 1990. [6] (in French). Source: OSTI; NTIS 
(US Sales Only); INIS. 

This guide has been written to assist manufacturers, distributors 
and users of x-ray fluorescence analysis devices in the preparation 
of a submission to the Atomic Energy Control Board (AECB) in 
support of a request for approval of an x-ray fluorescence analysis 
device. Prior to the issuance of a Radioisotope licence authorizing 
the use or possession of an x-ray fluorescence analysis device in 
Canada, the design and construction of the device must be 
approved by the AECB. The AECB assessment is limited to the ra- 
diation safety aspects of use and packaging for transportation. 


8173 (INIS-BR-3075) Nuclear technique uses in high fur- 
nace from Paulista Siderurgy company (COSIPA). Silva, J.P. 
da; Sciani, V. Instituto de Pesquisas Energeticas e Nucleares 
(IPEN), Sao Paulo, SP (Brazil). 1991[1] (In Portuguese). (CONF- 
9109452-: 14. Workshop on nuclear physics, Aguas de Lindoia 
(Brazil), 2 Sep 1991). Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. COKE/furnaces; COKE/humidity control; 
AMERICIUM 241; BERYLLIUM; CESIUM 137; COKE; FUR- 
NACES; COMPARATIVE EVALUATIONS; INDUSTRY 


8174 (INIS-mf-13400, pp. 99-100) Industrial uses of radia- 
tion. Stirling, A.J. (Atomic Energy of Canada Ltd., Kanata, ON 
(Canada). Radiochemical Co.). Canadian Nuclear Association, 
Toronto, ON (Canada). 1991. [193] (CONF-9106378—: Annual con- 
ference of the Canadian Nuclear Association (CNA) and the 
Canadian Nuclear Society (CNS), Saskatoon (Canada), 9-12 Jun 
1991). In Proceedings of the Canadian Nuclear Association 31. an- 
nual conference. Order Number DE93611889. Source: OSTI; 
NTIS (US Sales Only); INIS. 

While reactor designers must be vigilant to the deleterious effects 
of radiation on materials, there are several thriving industries based 
on the beneficial effects. The consumers of the products are likely 
quite unaware that radiation is used. These radiation processed 
products are generally preferred for their superior quality and prop- 
erties, and include: high gloss printed packages; shrink packaging; 
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shrink tube for electrical and gas connectors; radial tires; fire resis- 
tant wire and cable; computer discs; and, sterile medical terms. 


8175 (INIS-mf-13401, pp. 50-59) Environmental advan- 
tages of radiation processing. Iverson, S.L. (Atomic Energy of 
Canada Ltd., Pinawa, MB (Canada). Whiteshell Nuclear Research 
Establishment); Singh, R.; Kremers, W. Canadian Nuclear Society, 
Toronto, ON (Canada). 1991. [557] (CONF-9106378-: Annual con- 
ference of the Canadian Nuclear Association (CNA) and the 
Canadian Nuclear Society (CNS), Saskatoon (Canada), 9-12 Jun 
1991). In Proceedings of the Canadian Nuclear Society 12. annual 
conference. Order Number DE93610781. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The preliminary work reported here suggests that radiation 
processing can reduce the energy requirements and harmful emis- 
sions associated with three activities. Both the number and amount 
of volatiles released during radiation curing of matrix materials for 
advanced composites are less than those released during heat or 
catalyst curing. Radiation sterilization of biohazardous waste is 
economically competitive with incineration, and involves disposal in 
landfills rather than atmospheric releases. Radiation pasteurization 
of sewage sludge allows unrestricted use of the pasteurized sludge 
as a fertilizer/soil conditioner, and is favored on economic and en- 
vironmental grounds. These three examples indicate that, in 
comparison with alternative processes, radiation processing is 
more energy efficient and avoids atmospheric emissions. 


8176 (INIS-mf-13402, pp. 1.3-6-1.3-7) Environmental ad- 
vantages of radiation processing. Iverson, S.L. (Atomic Energy 
of Canada Ltd., Pinawa, MB (Canada). Whiteshell Nuclear Re- 
search Establishment); Singh, R.; Kremers, W. Canadian Nuclear 
Association, Toronto, ON (Canada); Canadian Nuclear Society, 
Toronto, ON (Canada). 1991. [311] (CONF-9106378—-: Annual con- 
ference of the Canadian Nuclear Association (CNA) and the 
Canadian Nuclear Society (CNS), Saskatoon (Canada), 9-12 Jun 
1991). In Conference summaries: Summanes of the 31. Canadian 
Nuclear Association annual conference, and the 12. Canadian Nu- 
clear Society annual conference. Order Number DE93610782. 
Source: OSTI; NTIS (US Sales Only); INIS. 

See proceedings for full article. 

Short communication. RADIATION CURING/environmental 
effects; RADIOSTERILIZATION/environmental impacts; COMPAR- 
ATIVE EVALUATIONS; COMPOSITE MATERIALS; ECONOMICS; 
ELECTRON BEAMS; GAMMA RADIATION; HAZARDOUS MATE- 
RIALS; LIQUID WASTES; RADIOSTERILIZATION; SEWAGE 
SLUDGE; WASTE PROCESSING 


8177 (INIS-mf-13440, pp. 15-24) Radioisotope methods 
and devices for coating thickness measurements and analy- 
sis. Urbanski, P. (Institute of Nuclear Chemistry and Technology, 
Warsaw (Poland)); Kowalska, E. Institute of Nuclear Chemistry and 
Technology, Warsaw (Poland). 1990. In Application of radioisotope 
techniques in industry and environment protection: Part 2. [31] Or- 
der Number DE93616505. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Radioisotope instruments based on beta-rays backscattering and 
XRF technique intended for coating thickness gauging and analysis 
are presented and some examples of their application are de- 
scribed. (author). 


8178 (NINR—-E001-92) Elemental compositions of sedi- 
ments at Haiphong harbour area as determined by nuclear 
analytical techniques application in sediment transport studies 
and conservation of the environment. Hien, P.D. (National Inst. 
for Nuclear Research, Da Lat (Viet Nam)); Hai, P.S.; Quang, N.H.; 
Chuong, P.N.; Xuang, N.N. National Inst. for Nuclear Research, Da 
Lat (Viet Nam). 1992. [10] (CONF-920313—: International sympo- 
sium on applications of isotopes and radiation in conservation of 
the environment, Karlsruhe (Germany), 9-13 Mar 1992; I|AEA-SM— 
325/146.). Source: OSTI; NTIS (US Sales Only); INIS. 

Nuclear analytical techniques were applied to determine the 
elemental compositions of suspended and bottom sediments, col- 
lected at different sites in Haiphong harbor area (North Viet nam). 
The study was aimed at: 1/Understanding the origin of the sedi- 
ment filling up the access channel and causing large expenditures 
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for dredging operations. 2/Determining the background concentra- 
tions of trace elements in sediment. This would allow to detect in 
the future any pollution caused by the discharge of industrial 
wastes in the water due to the growing industrialization of the area. 
3/identifying the elements, which can be served as activatable trac- 
ers in sediment transport studies. The results obtained for the 
concentrations of nearly 30 elements show rather similar elemental 
compositions, reflecting a common origin of the sediments taken 
from different locations in the harbour area. The results could not 
allow to identify the pathway of the sediment transported to and 
deposited on the bottom of the access channel. Meanwhile, a con- 
siderable difference was found in the elemental compositions of the 
sediment and the soil taken at the nearby to the channel island 
bank. This would definitely exclude any hypothesis on the interrela- 
tionship between the sediment on the bottom of the channel with 
the soil abraded from the island. Among the tracer elements with 
concentrations in sediment at the ppm level, indium and selenium 
have been selected as the most suitable activatable tracers. Exper- 
iments on tracer preparation are in progress and some preliminary 
results have been obtained. The analysis also provides the back- 
ground levels of the elements-pollutants, on the basis of which any 


industrial pollution in the future could be revealed.(Authors)(1 Ta- 
ble). 


8179 (ORNL-6723) Advanced Neutron Source (ANS) 
Project progress report FY 1992. Campbell, J.H. (ed.); Selby, 
D.L.; Harrington. Oak Ridge National Lab., TN (United States). Jan 
1993. 99p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. Order Number 
DE93006912. Source: OSTI; NTIS; INIS; GPO Dep. 

This report discusses project management, research and devel- 


opment, design, and safety at the Advanced Neutron Source 
facility. 


8180 (SAND—90-0389) Statistical process contro! for 
charting multiple sources of variation with an application to 
neutron tube production. Crowder, S.V.; Spencer, F.W. Sandia 
National Labs., Albuquerque, NM (United States). Dec 1992. 15p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-76DP00789. Order Number DE93006608. Source: 
OSTI; NTIS; GPO Dep. 

Multiple sources of variation will often affect the stability of a 
manufacturing process. Items from different batches may vary be- 
cause of variation both within a batch and among different batches. 
Potential sources of variation include within run, run-to-run and 
week-to-week differences in a manufacturing process. If multiple 
sources of variation are present, traditional control chart methods 
may not be appropriate. In this report we develop control charts for 
monitoring these sources of variation as well as the process aver- 
age. An example of how to use the control charts is given, using 
Field 89 data from functional testing of the MC3854 neutron tube. 


8181 (SAND-92-0219) An intense large-volume uniform 
source of bremsstrahlung for pulsed gamma ray simulation. 
Sanford, T.W.L. (Sandia National Labs., Albuquerque, NM (United 
States)); Mock, R.C. Sandia National Labs., Albuquerque, NM 
(United States); Ktech Corp., Albuquerque, NM (United States). 
Oct 1992. 20p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-76DP00789. (CONF-920716—-10: Nu- 
clear and space radiation effects conference, New Orleans, LA 
(United States), 13-17 Jul 1992). Order Number DE93005910. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The intense radiation fields generated with useful uniformity over 
large volumes, using the novel compound-lens diode on Hermes 
Ill, are characterized. The measurements show that by changing 
the diode parameters, the peak dose, useful area, and useful vol- 
ume of irradiation can be varied from ~100 krad(Si), ~600 cm?, 
and ~20x10%cm® to 20 krad(Si), ~3400 cm?, and ~200x10° 
cm*to 20 krad(Si), ~200x10° cm%, in a 19+ ns radiation pulse. 
This versatility enables radiation fields to be tailored to a specified 
exposure requirement, significantly enhancing the capability of Her- 
mes Ill to test radiation effects in systems. 


8182 (WHC-SA-1496) A new approach for helium backfill- 


ing and leak testing seal-welded capsules in a hot cell. 
Strassisund, E.K. (Westinghouse Hanford Co., Richland, WA 
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(United States)); Berger, D.N. Westinghouse Hanford Co., Rich- 
land, WA (United States). May 1992. 5p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO6-87RL10930. 
(CONF-920606-41: American Nuclear Society annual meeting, 
Boston, MA (United States), 7-12 Jun 1992). Order Number 
DE93004519. Source: OSTI; NTIS; INIS; GPO Dep. 

Gamma irradiation sources containing radioactive '°’Cesium 
Chloride are being produced at the US Department of Energy’s 
Hanford Site as part of a Westinghouse Hanford company/Pacific 
Northwest Laboratory cooperative program. New equipment was 
developed to leak test the double-encapsulated sources in a hot 
cell. The equipment, which includes a helium backfill chamber and 
end cap press , a vacuum chamber, and a helium mass spectrom- 
eter, has provided technicians with the capability to detect leaks in 
sealed sources as small as 1. 0x10-7 atm cm*/S helium. 


0703 Isotopic Power Supplies 


8183 (WSRC-TR-92-132) Cassini Pu-238 program specifi- 
cations for plutonium dioxide powder for general purpose heat 
source fuei. Barber, J.\W. Westinghouse Savannah River Co., 
Aiken, SC (United States). 10 Mar 1992. 14p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO9- 
89SR18035. Order Number DE93006348. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

This fuel specification defines the chemical and physical require- 
ments for plutonium-238 isotope in the plutonium dioxide powder 
form. This shall be prepared by the plutonium oxalate 3+ precipita- 
tion method and sent to LANL. 


0704 Economic, Industrial, and Business Aspects 
Refer also to citation(s) 8175, 8176, 9900 


8184 (INIS-mf-13401, pp. 525-534) Chasing the radium 
rainbow. Edwards, C.R. (Kilborn (Saskatchewan) Ltd., Saskatoon, 
SK (Canada)). Canadian Nuclear Society, Toronto, ON (Canada). 
1991. [557] (CONF-9106378-: Annual conference of the Canadian 
Nuclear Association (CNA) and the Canadian Nuclear Society 
(CNS), Saskatoon (Canada), 9-12 Jun 1991). In Proceedings of 
the Canadian Nuclear Society 12. annual conference. Order Num- 
ber DE93610781. Source: OSTI; NTIS (US Sales Only); INIS. 
Soon after the discovery of radium, its potential for curing cancer 
was realized. This important use, along with industrial applications, 
generated a demand which was met by the establishment of a ra- 
dium mining and extraction industry. The first large supplier was 
the United States, later completely supplanted by Belgium. The 
Canadian radium industry arose with Eldorado Gold Mines Ltd. 
mining pitchblende ore near Great Bear Lake and extracting radium 
at Port Hope. The venture foundered financially, but Eldorado’s 
technical and marketing expertise provided the foundation for later 
successes in fields in which Canada is now a world leader. 


8185 (INIS-mf—13402, pp. 4.51) Chasing the radium rain- 
bow: Canada’s first nuclear industry. Edwards, C.R. (Kilborn 
(Saskatchewan) Ltd., Saskatoon, SK (Canada)). Canadian Nuclear 
Association, Toronto, ON (Canada); Canadian Nuclear Society, 
Toronto, ON (Canada). 1991. [311] (CONF-9106378—: Annual con- 
ference of the Canadian Nuclear Association (CNA) and the 
Canadian Nuclear Society (CNS), Saskatoon (Canada), 9-12 Jun 
1991). In Conference summaries: Summanes of the 31. Canadian 
Nuclear Association annual conference, and the 12. Canadian Nu- 
clear Society annual conference. Order Number DE93610782. 
Source: OSTI; NTIS (US Sales Only); INIS. 

See proceedings for full document. 

Short communication. RADIUM/nuclear industry, CANADA; MIN- 
ING; NUCLEAR TRADE; RADIUM; USES 
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0801 Production 
Refer also to citation(s) 7565, 7595, 8313, 8314, 8330, 8387 


8186 (DOE/MC/26365-3173) Hydrogen separation by ce- 
ramic membranes in coal gasification: Quarterly progress 
report, January 1, 1992—March 31, 1992. Gavalas, G.R. Califor- 
nia Inst. of Tech., Pasadena, CA (United States). 30 Apr 1992. 4p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC21-90MC26365. Order Number DE93006198. Source: 
OSTI; NTIS; GPO Dep. 

Project Objectives are to develop hydrogen-permselective ce- 
ramic membranes for water-gas shift membrane-reactor suitable for 
hydrogen production from coal gas and evaluate the technical and 
economic potential of the membrane-reactor. During the reporting 
period exploratory experiments begun on a membrane preparation 
technique aimed at providing higher membrane permeance. The 
new preparation technique involves two stages. The first stage is 
the formation of a layer of silica gel by a two-phase interfacial re- 
action within the pores of the substrate. The gel is then dried and 
calcined yielding a microporous (pore diameter below 10 A) silica 
layer within the pores of the substrate tube. The second stage in- 
volves one-sided chemical vapor deposition using the SiCi,-H2O 
reaction to close up the micropores of the gel layer and produce 
the final hydrogen permselective membrane. Chemical reactions in- 
volved are described. 


8187 (DOE/MC/26365-3174) Hydrogen separation by ce- 
ramic membranes in coal gasification: Quarterly progress 
report, April 1, 1992—June 30, 1992. Gavalas, G.R. California 
Inst. of Tech., Pasadena, CA (United States). 8 Jul 1992. 3p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC21-90MC26365. Order Number DE93006201. Source: 
OSTI; NTIS; GPO Dep. 

Project objectives are to develop hydrogen-permselective ce- 
ramic membranes for water-gas shift membrane-reactor suitable for 
hydrogen production from coal gas, and to evaluate the technical 
and economic potential of the membrane-reactor. Work performed 


during reporting period included membrane deposition and stability 
testing. 


8188 (ETDE/JP-mf-93768157) Japan’s Sunshine Project.: 
1991 annual summary of hydrogen energy R and D. Agency of 
Industrial Science and Technology, Tokyo (Japan). Jul 1992 48p. 
Order Number DE93768157. Source: OSTI; NTIS. 

A summary report is given on the results of hydrogen energy re- 
search and development achieved during 1991 under the Sunshine 
Project. In hydrogen manufacturing, regenerative cells that can 
also generate power as fuel cells were discussed by using solid 
macromolecular electrolytic films for the case where no electrolysis 
is carried out with water electrolysis. Yttria stabilized zirconia 
(YSZ), an oxide solid electrolyte was used for the basic researches 
on high-temperature steam electrolysis. Compositions of hydrogen 
storage alloys and their deterioration mechanisms were 
investigated to develop hydrogen transportation and storage tech- 
nologies. High-density hydrides were searched, and fluidization due 
to paraffin was discussed. Electrode materials and forming 
technologies were discussed to develop a hydrogen to power con- 
version system using hydrogen storage alloys as _ reversible 
electrodes. Hydrogen-oxygen combustion was studied in terms of 
reactive theories, and so was the control of ignition and combus- 
tion using ultraviolet ray ignition plasma. Studies were made on 
hydrogen brittiement in welds on materials in hydrogen utilization 
and its preventive measures. Surveys were given on technical 
movements and development problems in high-efficiency, pollution- 
free hydrogen combustion turbines. 30 figs., 5 tabs. 


8189 (ETDE/JP-mf-93768157, pp. 1-7) Studies on produc- 
tion of hydrogen.: Study on solid polymer electrolyte water 
electrolysis. Takenaka, H. (Government Industiral Research Insti- 
tute, Osaka, Osaka (Japan)). Agency of Industrial Science and 
Technology, Tokyo (Japan). Jul 1992. 48p. (In Japanese). In 
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Japan's Sunshine Project.: 1991 annual summary of hydrogen en- 
ergy R and D. Order Number DE93768157. Source: OSTI; NTIS 
(US Sales Only). 

In order to develop one of the hydrogen production techniques, 
the water electrolysis where a solid polymer electrolyte (SPE) 
membrane was used was studied. The electrolysis durability test at 
a high current density of 200A/dm? by using a cell of 50cm? of a 
laboratory scale electrode area was smooth and exceeded 30,000 
hours. A joined membrane and electrode of 500cm? was experi- 
mentally manufactured. Regenérating type cells by which power 
can be generated as fuel cells when the water electrolysis cells are 
not used for the electrolysis were begun to study. Cells which were 
made by joining Pt/ir to cation exchange membrane of fluororesin 
were used to measure the electrolytic characteristics. Since any 
water electrolytic electrode cannot be used for fuel cells, the char- 
acteristics of cells were measured by using a gas diffusion 
electrode which was composed of a PTFE membrane and a Pt 
supporting carbon. Since the ohmic loss decreases with the de- 
crease of membrane thickness, the voltage in a water electrolytic 
bath becomes lower, but the current efficiency decreases owing to 
the increase of diffusion gas amount in the membrane. Meanwhile, 
in fuel cells, the thinner the membrane thickness is, the higher the 
power generation efficiency is. Therefore, the optimal membrane 
thickness exists for the regenerating type cell membrane. The com- 
position and structure of the electrode was studied to reduce the 
overvoltage at the water electrolysis with SPE using OH~ ion con- 
ductive membrane. 3 figs. 


8190 (ETDE/JP-mf-93768157, pp. 8-11) Studies on pro- 
duction of hydrogen.: Study on high temperature water vapor 
electrolysis. Takenaka, H. (Government Industrial Research Insti- 
tute, Osaka, Osaka (Japan)). Agency of Industrial Science and 
Technology, Tokyo (Japan). Jul 1992. 48p. (in Japanese). In 
Japan's Sunshine Project.: 1991 annual summary of hydrogen en- 
ergy R and D. Order Number DE93768157. Source: OSTI; NTIS 
(US Sales Only). 

The high temperature water vapor electrolysis using oxide solid 
electrolyte was investigated. The electrode reaction was studied by 
pushing a Pt wire of 1.5mm tip radius against a pellet of yttria 
stabilized zirconia (YSZ) to establish the evaluation method of elec- 
trolyte and electrode materials and to verify the behavior of 
electrode reaction. Although the reproducibility was poor, the 
discharge process of O2- was rapid at the oxygen producing pro- 
cess. However, the process in which an O and another O combine 
to produce O2 was slow and became rate controlling The advanc- 
ing rate of hydrogen generation was very slow and required a large 
overvoltage for the reaction. The surface of YSZ was blackened 
and broken when the reaction characteristics of the oxygen elec- 
trode were measured. The blackening is caused by the partial 
reduction of ZrO2 to ZrO, — x like Zr**+ to Zr+. Since ZrO — x has 
the electron conductivity, the reaction spreads out to the periphery. 
Although the partially reduced product, ZrO2 — x is again oxidized 
in air to return to ZrO2, the crystal form differs from the original 
one. Since pellets are fractured by the difference of thermal expan- 
sion between ZrO2 — x and ZrO2, it is necessary to avoid the local 
partial reduction as much as possible in actual cells. 3 figs. 


8191 (ETDE/JP-mf-93768166) Japan’s Sunshine Project.: 
1991 annual summary of hydrogen energy R and D. Agency of 
Industrial Science and Technology, Tokyo (Japan). Jul 1992 48p. 
Order Number DE93768166. Source: OSTI; NTIS. 

A summary report is given on the results of hydrogen energy re- 
search and development achieved during 1991 under the Sunshine 
Project. In hydrogen manufacturing, regenerative cells that can 
also generate power as fuel cells were discussed by using solid 
macromolecular electrolytic films for the case where no electrolysis 
is carried out with water electrolysis. Yttria stabilized zirconia 
(YSZ), an oxide solid electrolyte was used for the basic researches 
on high-temperature steam electrolysis. Compositions of hydrogen 
storage alloys and their deterioration mechanisms were 
investigated to develop hydrogen transportation and storage tech- 
nologies. High-density hydrides were searched, and fluidization due 
to paraffin was discussed. Electrode materials and forming 
technologies were discussed to develop a hydrogen to power con- 
version system using hydrogen storage alloys as_ reversible 
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electrodes. Hydrogen-oxygen combustion was studied in terms of 
reactive theories, and so was the control of ignition and combus- 
tion using ultraviolet ray ignition plasma. Studies were made on 
hydrogen brittlement in welds on materials in hydrogen utilization 
and its preventive measures. Surveys were given on technical 
movements and development problems in high-efficiency, pollution- 
free hydrogen combustion turbines. 30 figs., 5 tabs. 


8192 (ETDE/JP-mf—93768165, pp. 10-14) Studies on pro- 
duction of hydrogen.: Study on high temperature water vapor 
electrolysis. Takenaka, H. (Government Industrial Research Insti- 
tute, Osaka, Osaka (Japan)). Agency of Industrial Science and 
Technology, Tokyo (Japan). Jul 1992. 48p. In Japan’s Sunshine 
Project.: 1991 annual summarr of hydrogen energy R and D. Or- 
der Number DE93768166. Source: OSTI; NTIS (US Sales Only). 

The high temperature water vapor electrolysis using oxide solid 
electrolyte was investigated. The electrode reaction was studied by 
pushing a Pt wire of 1.5mm tip radius against a pellet of yttria 
stabilized zirconia (YSZ) to establish the evaluation method of elec- 
trolyte and electrode materials and to verify the behavior of 
electrode reaction. Although the reproducibility was poor, the 
discharge process of O*- was rapid at the oxygen producing pro- 
cess. However, the process in which an O and another O combine 
to produce O2 was slow and became rate controlling The advanc- 
ing rate of hydrogen generation was very slow and required a large 
overvoltage for the reaction. The surface of YSZ was blackened 
and broken when the reaction characteristics of the oxygen elec- 
trode were measured. The blackening is caused by the partial 
reduction of ZrO2 to ZrOz_, like Zr to Zr*. Since ZrO2_, has the 
electron conductivity, the reaction spreads out to the periphery. Al- 
though the partially reduced product, ZrO2_, is again oxidized in 
air to return to ZrO2, the crystal form differs from the original one. 
Since pellets are fractured by the difference of thermal expansion 
between ZrO2_, and ZrO2, it is necessary to avoid the local partial 
reduction as much as possible in actual cells. 3 figs. 


8193 (ETDE/JP-mf-93768166, pp. 1-9) Studies on produc- 
tion of hydrogen.: Study on solid polymer electrolyte water 
electrolysis. Takenaka, H. (Government Industiral Research Insti- 
tute, Osaka, Osaka (Japan)). Agency of Industrial Science and 
Technology, Tokyo (Japan). Jul 1992. 48p. In Japan’s Sunshine 
Project.: 1991 annual summary of hydrogen energy R and D. Or- 
der Number DE93768166. Source: OSTI; NTIS (US Sales Only). 

In order to develop one of the hydrogen production techniques, 
the water electrolysis where a solid polymer electrolyte (SPE) 
membrane was used was studied. The electrolysis durability test at 
a high current density of 200A/dm? by using a cell of 50cm? of a 
laboratory scale electrode area was smooth and exceeded 30,000 
hours. A joined membrane and electrode of 500cm* was experi- 
mentally manufactured. Regenerating type cells by which power 
can be generated as fuel cells when the water electrolysis cells are 
not used for the electrolysis were begun to study. Cells which were 
made by joining Pt/ir to cation exchange membrane of fluororesin 
were used to measure the electrolytic characteristics. Since any 
water electrolytic electrode cannot be used for fuel cells, the char- 
acteristics of cells were measured by using a gas diffusion 
electrode which was composed of a PTFE membrane and a Pt 
supporting carbon. Since the ohmic loss decreases with the de- 
crease of membrane thickness, the voltage in a water electrolytic 
bath becomes lower, but the current efficiency decreases owing to 
the increase of diffusion gas amount in the membrane. Meanwhile, 
in fuel cells, the thinner the membrane thickness is, the higher the 
power generation efficiency is. Therefore, the optical membrane 
thickness exists for the regenerating type cell membrane. The com- 
position and structure of the electrode was studied to reduce the 
overvoltage at the water electrolysis with SPE using OH™ ion con- 
ductive membrane. 3 figs. 


8194 


(ETDE/JP-mf-93768175, pp. 153-158) Development 
of coal-based hydrogen production technology.: Design, con- 
struction and operational research of a pilot plant for 
coal-based hydrogen production. Ueda, S. (New Energy and In- 
dustrial Technology Development Organization, Tokyo (Japan)). 
Agency of Industrial Science and Technology, Tokyo (Japan). Jul 
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1992. 209p. (In Japanese). In Japan’s Sunshine Project.: 1991 an- 
nual summary of coal liquefaction and gasification. Order Number 
DE93768175. Source: OSTI; NTIS (US Sales Only). 

A pilot plant for hydrogen production based on the entrained flow 
coal gasification was described. Smooth temperature and pressure 
rise in the 10kg/cm* gasifying furnace by the integrated trial opera- 
tion and the coal ignition by feeding coal and air in the furnace 
were confirmed. The pressurized feeding characteristics of pulver- 
ized coal, the thermal recovery function and the slag discharging 
ability were also confirmed The accurate emergency stopping func- 
tion by a trip could be confirmed. The connecting operation to the 
water scrubbing process and the produced gas combustion pro- 
cess was carried out and the actual gas passing-through test was 
also carried out. The relation between the calorific value of pro- 
duced gas, the produced gas amount and the oxygen to coal ratio 
was grasped. Slag self-coating on the water cooled wall in the 
gasitying furnace was smooth. Any blockade of the cyclone due to 
the ash sticking was not found and char of good properties was re- 
covered. The prospect to prevent the clinker formation in the wake 
of gasifying furnace could be obtained by selecting the suitable 
oxygen ratio. The study of detailed specifications and design was 
performed to research the gasification of residue produced by the 
coal liquefaction. 


8195 (ETDE/JP-mf-93768175, pp. 159-161) Development 
of coal-based hydrogen production technology.: Research on 
cleaning and handling of low-rank coals. Ueda, S. (New Energy 
and Industrial Technology Development Organization, Tokyo 
(Japan)). Agency of Industrial Science and Technology, Tokyo 
(Japan). Jul 1992. 209p. (in Japanese). In Japan’s Sunshine 
Project.: 1991 annual summary of coal liquefaction and gasification. 
Order Number DE93768175. Source: OSTI; NTIS (US Sales Only). 

Pretreatment and handling properties of gasifying raw material 
coal for hydrogen production were studied. When using oil agglom- 
eration (OA) pellets prepared by tar sand bitumen, the coal 
recovery was 90% or more and the deashing rate was about 40%. 
Coal swells by the OA deashing, and the use of high concentration 
slurry and the alleviation of liquefaction reaction conditions can be 
expected. In the case of low-rank coals, the gasification reactivity 
becomes lower than the original coal by the OA treatment. The 
melting point of ash becomes higher than the original coal. Mi- 
croorganisms in soil of a previous coke plant after the culture 
multiply by using pyrrole and quinoline as the carbon source, indi- 
cating the possibility removing harmful nitrogen constituents in 
coal. About 40% of sulfur could be removed by treating the coal for 
6 to 10 minutes with supercritical water. A high rate deashing with 
an advanced floatation was also studied. Since the raw material 
coal for gasification had the concern of spontaneous ignition owing 
to the low-rank coal, basic data were collected for the simulation. It 
is required to prevent troubles by sticking or blockade when han- 
dling subbituminous coal containing high moisture. 


8186 (ETDE/JP-mf-93768175, pp. 162-167) Development 
of coal-based hydrogen production technology.: Research on 
support for design and operation of pilot plant. Ueda, S. (New 
Energy and Industrial Technology Development Organization, 
Tokyo (Japan)). Agency of Industrial Science and Technology, 
Tokyo (Japan). Jul 1992. 209p. (In Japanese). In Japan’s Sunshine 
Project.: 1991 annual summary of coal liquefaction and gasification. 
Order Number DE93768175. Source: OSTI; NTIS (US Sales Only). 

Entrained flow gasification technique suitable for hydrogen pro- 
duction was studied by a pilot plant. The gasification rate of carbon 
increased with the increase of steam flow rate in an electrically 
heated cylindrical furnace. The reaction ratio of supplied steam be- 
came remarkable at 1,500 centigrade or more. It is estimated that 
10-odd % to the coal is optimal steam amount and shows the high- 
est efficiency. The generalized initial reaction rate between char 
and CO2 in a vessel of high pressure and high temperature condi- 
tion (thermobalance) was in proportion to = th power of the 
pressure up to 1.6MPa in the case of Taiheiyo coal. The gasifica- 
tion efficiency was higher in a firebrick wall structure than in a 
water cooled wall structure. Even if the fuel ratio (fixed carbon %/ 
volatile matter %) is high, the gasification efficiency is high if the 
melting point of the ash is low. As for P205, Na2O and K20 in 
slag and char produced by the gasification test, char contains more 





these constituents than slag. This is because these constituents 
having low melting points were decomposed by the gasification 
and caught by char. SO3 was hardly contained in char and slag 
because this constituent seemed to be converted to gases such as 
H2S and COS. 3 figs., 1 tab. 


8197 (ETDE/JP-mf-93768175, pp. 168-171) Development 
of coal-based hydrogen production technology.: Development 
and evaluation of materials for slagging gasifiers. Ueda, S. 
(New Energy and Industrial Technology Development Organization, 
Tokyo (Japan)). Agency of Industrial Science and Technology, 
Tokyo (Japan). Jul 1992. 209p. (In Japanese). In Japan’s Sunshine 
Project.: 1991 annual summary of coal liquefaction and gasification. 
Order Number DE93768175. Source: OSTI; NTIS (US Sales Only). 

Development of materials for coal gasifiers was described. In or- 
der to improve the corrosion resistance and density of a binary 
sintered Cr203-Al203 refractory which was used for the furnace 
bed, the effect of trace additives on sintering was researched. 
Al203 contributed to the increase of porosity TiO2 to the closer 
packing and SiO2 to the higher density of grog. The optimal addi- 
tion was 0.5%. The grog of 0.6 to 6% porosity could be produced 
in the laboratory but only grog of about 19% porosity could indus- 
trially be produced. The improved material showed the 1.2 to 1.6 
times higher corrosion resistance than that of the conventional one 
in a rotational slag corrosion test fat the condition of 1,600 centi- 
grade, (20 hours and slag from Taiheiyo coal). The effect of 
removal of constituents which tend to form glass was larger than 
that of the porosity. The thermal expansion and contraction of per- 
meated coal slag showed an irreversible behavior. The permeated 
depth in mullite was (1/4) to (1/5) compared with that in alumina in 
the corrosion test for the thermo-well material. Data accumulated 


for exposure, endurance and damaging tests in plant are still insuf- 
ficient. 3 figs. 


8198 (ETDE/JP-mf-93768212, pp. 154-161) Development 
of coa-based hydrogen production technology.: Design, con- 
struction and operational research of a pilot plant for 
coal-based hydrogen production. Ueda, S. (New Energy and In- 
dustrial Technology Development Organization, Tokyo (Japan)). 
Agency of Industrial Science and Technology, Tokyo (Japan). Jul 
1992. 216p. In Japan’s Sunshine Project.: 1991 annual summary 
of coal liquefaction and gasification. Order Number DE93768212. 
Source: OSTI; NTIS (US Sales Only). 

A pilot plant for hydrogen production based on the entrained flow 
type coal gasification was described. Smooth temperature and 
pressure rise in the 10kg/cm* gasifying furnace by the integrated 
trial operation and the coal ignition by feeding coal and air in the 
furnace were confirmed. The pressurized feeding characteristics of 
pulverized coal the thermal recovery function and the slag dis- 
charging ability were also . The accurate emergency stopping 
function by a trip could be confirmed. The connecting operation to 
the water scrubbing process and the produced gas combustion 
process was carried out and the actual gas passing-through test 
was also carried out. The relation between the calorific value of 
produced gas, the produced gas amount and the oxygen to coal 
ratio was grasped. lag self -coating on the water cooled wall in the 
gasifying furnace was smooth. Any blockade of the cyclone due to 
the ash sticking was not found and char of good properties was re- 
covered. The prospect to prevent the clinker formation in the wake 
of gasifying furnace could be obtained by selecting the suitable 
oxygen ratio. The study of detailed specifications and design was 
performed to research the gasification of residue produced by the 
coal liquefaction. 


8199 (ETDE/JP-mf-93768212, pp. 162-165) Development 
of coal-basaed hydrogen production technology.: Research on 
cleaning and handling of low-rank coals. Ueda, S. (New Energy 
and Industrial Technology Development Organization, Tokyo 
(Japan)). Agency of Industrial Science and Technology, Tokyo 
(Japan). Jul 1992. 216p. In Japan’s Sunshine Project.: 1991 an- 
nual summary of coal liquefaction and gasification. Order Number 
DE93768212. Source: OSTI; NTIS (US Sales Only). 

Pretreatment and handling properties of gasifying raw material 
coal for hydrogen production were studied. When using oil agglom- 
eration (OA) pellets prepared by tar sand bitumen, the coal 
recovery was 90% or more and the deashing rate was about 40%. 
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Coal swells by the OA deashing, and the use of high concentration 
slurry and the alleviation of liquefaction reaction conditions can be 
expected. In the case of low-rank coals, the gasification reactivity 
becomes lower than the original coal by the OA treatment. The 
melting point of ash becomes higher than the original coal. Mi- 
croorganisms in soil of a previous coke plant after the culture 
multiply by using pyrrole and quinoline as the carbon source, indi- 
cating the possibility removing harmful nitrogen constituents in 
coal. About 40% of sulfur could be removed by treating the coal for 
6 to 10 minutes with supercritical water. A high rate deashing with 
an advanced floatation was also studied. Since the raw material 
coal for gasification had the concern of spontaneous ignition owing 
to the low-rank coal, basic data were collected for the simulation. It 
is required to prevent troubles by sticking or blockade when han- 
dling subbituminous coal containing high moisture. 


8200 (ETDE/JP-mf-93768212, pp. 166-171) Development 
of coal-based hydrogen production technology.: Research on 
support for design and operation of pilot plant. Ueda, S. (New 
Energy and Industrial Technology Development Organization, 
Tokyo (Japan)). Agency of Industrial Science and Technology, 
Tokyo (Japan). Jul 1992. 216p. In Japan’s Sunshine Project.: 1991 
annual summary of coal liquefaction and gasification. Order Num- 
ber DE93768212. Source: OSTI; NTIS (US Sales Only). 

Entrained flow gasification technique suitable for hydrogen pro- 
duction was studied by a pilot plant. The gasification rate of carbon 
increased with the increase of steam flow rate in an electrically 
heated cylindrical furnace. The reaction ratio of supplied steam be- 
came remarkable at 1,500 centigrade or more. It is estimated that 
10-odd % to the coal is optimal steam amount and shows the high- 
est efficiency. The generalized initial reaction rate between char 
and CO2 in a vessel of high pressure and high temperature condi- 
tion (thermobalance) was in proportion to ith power of the 
pressure up to 1. 6MPa in the I/4 th case of ‘Taiheiyo coal. The 
gasification efficiency was higher in a firebrick wall structure than in 
a water cooled wall structure. Even if the fuel ratio (fixed carbon %/ 
volatile matter %) is high, the gasification efficiency is high if the 
melting point of the ash is low. As for P205, Na2O and K20 in 
slag and char produced by the gasification test, char contains more 
these constituents than slag. This is because these constituents 
having low melting points were decomposed by the gasification 
and caught by char. SO3 was hardly contained in char and slag 
because this constituent seemed to be converted to gases such as 
H2S and COS. 3 figs., 1 tab. 


8201 (ETDE/JP-mf-93768212, pp. 172-175) Development 
of coal-based hydrogen production technology.: Development 
and evaluation of materials for slagging gasifiers. Ueda, S. 
(New Energy and Industrial Technology Development Organization, 
Tokyo (Japan)). Agency of Industrial Science and Technology, 
Tokyo (Japan). Jul 1992. 216p. In Japan’s Sunshine Project.: 1991 
annual summary of coal liquefaction and gasification. Order Num- 
ber DE93768212. Source: OSTI; NTIS (US Sales Only). 
Development of maierials for coal gasifiers was described. In or- 
der to improve the corrosion resistance and density of a binary 
sintered Cr203-Al203 refractory which was used for the furnace 
bed, the effect of trace additives on sintering was researched. 
Al203 contributed to the increase of porosity, TiO2 to the closer 
packing and SiO2 to the higher density of grog. The optimal addi- 
tion was 0.5%. The grog of 0.6 to 6% porosity could be produced 
in the laboratory but only grog of about 19% porosity could indus- 
trially be produced. The improved material showed the 1.2 to 1.6 
times higher corrosion resistance than that of the conventional one 
in a rotational slag corrosion test (at the condition of 1,600 centi- 
grade, 20 hours and slag from Taiheiyo coal). The effect of removal 
of constituents which tend to form glass was larger than that of the 
porosity. The thermal expansion and contraction of permeated coal 
slag showed an irreversible behavior. The permeated depth in mul- 
lite was 1/4 to (1/5) compared with that in alumina in the corrosion 
test for the thermo-well material. Data accumulated for exposure, 
endurance and damaging tests in plant are still insufficient. 3 figs. 


8202 (ETDE/JP-mf-93768287, pp. 50-53) Basic study on 


energy conversion by photosynthetic microorganisms. Asada, 
Y. (Fermentation Research Institute, Tsukuba (Japan)). Agency of 
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Industrial Science and Technology, Tokyo (Japan). Jul 1992. 114p. 
(In Japanese). In Japan’s Sunshine Project.: 1991 annual sum- 
mary of comprehensive research. Order Number DE93768287. 
Source: OSTI; NTIS (US Sales Only). 

Discussions were given on methods to increase hydrogen gener- 
ating capability using gene manipulation for the purpose of 
producing hydrogen biologically by using photosynthetic microor- 
ganisms. The S. elongatus of thermophilic blue-green algae was 
selected as a host. Integration vectors were structured to derive 
conditions for introducing genes in the electrically drilling method. 
As a result, the DNA introduction efficiency was found maximized 
at a time constant of 1 m/sec, and the transformation stock ratio 
was about 3%, or about 30% per number of surviving bacteria. Al- 
though the information code has not been specified yet on DNA 
pieces attributable to the S. elongatus, the total base orientation 
was determined. An attempt was made to obtain from blue-green 
algae the cytochrome genes which are thought to be involving in 
hydrogen generation by blue-green algae. Promising DNA pieces 
were obtained through cloning that uses the PCR process which 
uses concurrently a synthesization of four kinds of DNA probes, a 
Southern hybridization using the synthetics, and terminators syn- 
thesized using relative cytochromes. 2 figs., 1 tab. 


8203 (ETDE/JP-mf—93768309, pp. 54-57) Basic study on 
eenrgy conversion by photosynthetic microorganisms. Asada, 
Y. (Fermentation Research Institute, Tsukuba (Japan)). Agency of 
industrial Science and Technology, Tokyo (Japan). Jul 1992. 116p. 
In Japan’s Sunshine Project.: 1991 annual summary of compre- 
hensive research. Order Number DE93768309. Source: OSTI; 
NTIS (US Sales Only). 

Discussions were given on methods to increase hydrogen gener- 
ating capability using gene manipulation for the purpose of 
producing hydrogen biologically by using photosynthetic microor- 
ganisms. The S. elongatus of thermophilic blue-green algae was 
selected as a host. Integration vectors were structured to derive 


conditions for introducing genes in the electrically drilling method. 
As a result, the DNA introduction efficiency was found maximized 
at a time constant of 1 m/sec, and the transformation stock ratio 


was about 3% , or about per number of surviving bacteria. Al- 
though the information code has not been specified yet on DNA 
pieces attributable to the S. elongatus, the total base orientation 
was determined. An attempt was made to obtain from blue-green 
algae the cytochrome genes which are thought to be involving in 
hydrogen generation by blue-green algae. Promising DNA pieces 
were obtained through cloning that uses the PCR process which 
uses concurrently a synthesization of four kinds of DNA probes, a 
Southern hybridization using the synthetics, and terminators syn- 
thesized using relative cytochromes. 2 figs., 1 tab. 


8204 (ETDE/JP-mf-93768445, pp. 53-61) Development of 
coal-based hydrogen production technology.: Research using 
a pilot plant. Hashimoto, R. New Energy and Industrial Technol- 
ogy Development Organization, Tokyo (Japan). Sep 1992. 73p. (in 
Japanese). In Session of coal energy technology.: Twelfth annual 
meeting on NEDO’s projects. Order Number DE93768445. 
Source: OSTI; NTIS (US Sales Only). 

An objective of the research and development is to produce hy- 
drogen as one of clean energies, the of which is expanded for fuel 
of transports and for coal liquefaction system, etc. from coal by 
gasification. In this project, the design and construction of the pilot 
plant was completed by FY 1990, and the operational research of 
the pilot plant has been started since FY 1991. This report 
presents achievements of an outline of the development of coal- 
based hydrogen production technology and an outline of the 
operational research using the pilot plant. The basic specifications 
and development target were illustrated as to capacity of gasifier 
(20t/d of coal feed rate), reliability of system (more than 1,000 
hours of continuous operation), and efficiency of gasification (more 
than 98% of carbon conversion and more than 78% of cold gas ef- 
ficiency). Four runs of gasification tests were conducted in FY 
1991. Consequently, various fundamental data were obtained for 
the improvements of facilities of the pilot plant and the advance- 
ment of operational techniques. 4 figs., 3 tabs. 
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8205 (RR-92-2) Trying to help the environment - more on 
the West Ukraine case. Marchetti, C. International Inst. for Ap- 
plied Systems Analysis, Laxenburg (Austria). Feb 1992. [15] 
Source: OSTI; NTIS (US Sales Only); INIS. 

Reprinted from the International Journal of Hydrogen Energy v. 
16(8) p. 563-575 (1991). 

The Hydrogen Economy can be seen as a train ready to move. 
We should start building the track. In this paper we examine a com- 
bination of technologies and circumstances that make large scale 
water splitting using nuclear heat from HTR reactors an attractive 
proposition. The idea is to tap a large natural gas pipeline system 
near an area where oil tertiary recovery pays for the consumption 
of large amounts of CO2. The high value that CO2 can command is 
shown by the construction by Shell of long pipelines to carry CO 
from a natural field to an oil province. Natural gas is steam re- 
formed to Hz and COz using heat from HTR nuclear reactors with 
a process developed at KFA Juelich in Germany. The oil province 
to receive the COz is in West Ukraine where three gas pipelines 
converge to transport Soviet gas into Western Europe. One of the 
critics to the original suggestions made at the Moscow Hydrogen 
Conference in 1988 was that the massive use of reactors (up to 30 
GWth) was made improbable by public opinion rejecting nuclear 
energy wholesale. A study we made for the European Community 
in the meantime, and whose pertinent results are reported here, 
shows that the dokdrums of nuclear energy are not related to public 
opinion as such but to the stop-go mechanisms of the economy re- 
lated to the Kondratiev long cycle. We will try to show that the 
broad scale evolution of the system will open a ‘window of opportu- 
nity’ for this project during the next 10 years. (author). 


0802 Storage, Transport, and Handling 
Refer also to citation(s) 8188, 8191, 8329, 8386, 8467, 8898, 9097 


8206 (ETDE/JP-mf-93768157, pp. 12-18) Studies on stor- 
age and transportation of hydrogen.: Transportation of 
hydrogen by metal hydrides. Fukuda, K. (National Chemical Lab- 
oratory for Industry, Tokyo (Japan)). Agency of Industrial Science 
and Technology, Tokyo (Japan). Jul 1992. 48p. (in Japanese). In 
Japan’s Sunshine Project.: 1991 annual summary of hydrogen en- 
ergy R and D. Order Number DE93768157. Source: OSTI; NTIS 
(US Sales Only). 

Correlation between performances and properties of metal hy- 
drides (MH) was discussed to help develop long-distance, bulk 
transportation techniques for hydrogen by metal hydrides. CaNi5 
has a large hydrogen storage capacity, but is inferior in durability. 
According to the X-ray diffraction patterns after deterioration, the 
deterioration is inferred to be caused from phase separation asso- 
ciated with hydrogenation, which generates Ni and Ca hydride 
(CaH,). From the fact that the CaNi5 deterioration is accelerated 
under high temperatures or high hydrogen pressures, the true 
cause of the deterioration can be understood as based on chemi- 
cal reactions. Also from the fact that the hydrogen storing capacity 
restores when the hydride is heat-treated in vacuum at tempera- 
tures higher than 673 K and the diffraction pattern reverts to the 
original one, the deterioration may be said attributable to the phase 
separation. When the Mn site in ZrMn2 is displaced with such dis- 
placement transition metals as V, Fe, Co, Ni, and Al, the hydrogen 
equilibrium pressure can be controlled easily. Hydrides show a uni- 
form hexagonal Laves phase when displaced with up to 20% of the 
displacement transition metals, indicating a linear relationship be- 
tween the grid volume and the hydrogen equilibrium pressure. 
However, increase in Ni displacement in Zr(Mn, Ni)2 affects largely 
isotherm lines of the hydrogen pressure compositions and X-ray 
diffractions. This is an important design hint. 5 figs. 


8207 (ETDE/JP-mf-93768157, pp. 19-23) Studies on stor- 
age and transportation of hydrogen.: Storage of hydrogen by 
metal hydride. Oguro, K. (Government Industrial Research Insti- 
tute, Osaka, Osaka (Japan)). Agency of Industrial Science and 
Technology, Tokyo (Japan). Jul 1992. 48p. (In Japanese). In 
Japan’s Sunshine Project.: 1991 annual summary of hydrogen en- 
ergy R and D. Order Number DE93768157. Source: OSTI; NTIS 
(US Sales Only). 





High-density hydrides for hydrogen storage were searched for 
and fluidization technologis were discussed. Discussions were 
given on ZrNi;_, Mx(0< x <0.2, displacement metal) which has a 
possibility of generating a high-density hydride phase. Particularly, 
alloys containing Rh decomposes at near the normal temperature, 
and can discharge hydrogen. However, the cost is high and the 
storing capacity is inferior to ZrNi. In addition, to increase the stor- 
ing capacity in weight percentage, Zr will have to be replaced with 
an element lighter in weight. An attempt was made that metal 
hydride particulates are mixed with liquid paraffin to fluidize the hy- 
dride for pump transportation. The result verified that equilibrium 
characteristics equivalent to those in alloy powders can be ob- 
tained, thus transportation using slurry pumps may be possible. 
This enables heat exchangers to be seperated from metal hydride 
tanks, leading to relaxation in pressure and heat resistance re- 
quirements in tanks, and higher efficiency in heat exchanging. 
Selection is under way on fluidization oil that can be used at tem- 
peratures higher than 100°C. 2 figs., 1 tab. 


8208 (ETDE/JP-mf-—93768157, pp. 24-30) Studies on utiliza- 
tion of hydrogen.: Energy conversion using hydrogen storage 
alloys. Uehara, |. (Government Industrial Research Institute, Os- 
aka, Osaka (Japan)). Agency of Industrial Science and Technology, 
Tokyo (Japan). Jul 1992. 48p. (In Japanese). In Japan’s Sunshine 
Project.: 1991 annual summary of hydrogen energy R and D. Or- 
der Number DE93768157. Source: OSTI; NTIS (US Sales Only). 

Discussions were given on a high-efficiency hydrogen-power 
conversion system using hydrogen storage alloys as reversible hy- 
drogen electrodes. The Ti-Zr-Ni-V-X alloy showed uniform C14-type 
Laves phase over a wide composition range. The alloy is promising 
as the electrode material with quick activation performance. When 
surface oxidation is suppressed as a result of forming electrodes 
using a macromolecular coupling method that can be used at low 
temperatures, the high-rate discharge characteristics improved re- 
markably. A maximum electrode capacity can be obtained when X 
is Mn, but deterioration is accelerated because of Mn dissolution. 
The capacity decreases when X is Cr, but the life is longer. This is 
because the second phase of Cr-V solid solution coexisting with 
the C14-type basic phase forms three-dimensional net-like crystals. 
Enclosing the particles into microcapsules using chemical plating 
suppresses increase in contact resistance as a result of iterative 
expansion and contraction of alloy particles associated with 
charges and discharges. It increased the charge/discharge cycle 
life. Solid Ni/hydride batteries were fabricated on a trial basis using 
proton conductive hydrate of tetramethylammonium-5 hydroxide as 
solid electrolyte. The batteries had good discharge characteristics, 
but caused a large capacity decrease when they are stored for an 
extended period of time. 7 figs. 


8209 (ETDE/JP-mf-93768166, pp. 15-20) Studies on stor- 
age and transportation of hydrogen.: Transportation of 
hydrogen by metal hydrides. Fukuda, K. (National Chemical Lab- 
oratory for Industry, Tokyo (Japan)). Agency of Industrial Science 
and Technology, Tokyo (Japan). Jul 1992. 48p. In Japan’s Sun- 
shine Project.: 1991 annual summarr of hydrogen energy R and D. 
Order Number DE93768166. Source: OSTI; NTIS (US Sales Only). 

Correlation between performances and properties of metal hy- 
drides (MH) was discussed to help develop long-distance, bulk 
transportation techniques for hydrogen by metal hydrides. CaNi5 
has a large hydrogen storage capacity, but is inferior in durability. 
According to the X-ray diffraction patterns after deterioration, the 
deterioration is inferred to be caused from phase separation asso- 
ciated with hydrogenation, which generates Ni and Ca hydride 
(CaH,). From the fact that the CaNi5 deterioration is accelerated 
under high temperatures or high hydrogen pressures, the true 
cause of the deterioration can be understood as based on chemi- 
cal reactions. Also from the fact that the hydrogen storing capacity 
restores when the hydride is heat-treated in vacuum at tempera- 
tures higher than 673 K and the diffraction pattern reverts to the 
original one, the deterioration may be said attributable to the phase 
separation. When the Mn site in ZrMn2 is displaced with such dis- 
placement transition metals as V, Fe, Co, Ni, and Al, the hydrogen 
equilibrium pressure can be controlled easily. Hydrides show a uni- 
form hexagonal Laves phase when displaced with up to 20% of the 
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displacement transition metals, indicating a linear relationship be- 
tween the grid volume and the hydrogen equilibrium pressure. 
However, increase in Ni displacement in Zr(Mn, Ni)2 affects largely 
isotherm lines of the hydrogen pressure compositions and X-ray 
diffractions. This is an important design hint. 5 figs. 


8210 (ETDE/JP-mf—93768166, pp. 21-24) Studies on stor- 
age and transportation of hydrogen.: Storage of hydrogen by 
metal hydride. Oguro, K. (Government Industrial Research Insti- 
tute, Osaka, Osaka (Japan)). Agency of Industrial Science and 
Technology, Tokyo (Japan). Jul 1992. 48p. In Japan’s Sunshine 
Project.: 1991 annual summarr of hydrogen energy R and D. Or- 
der Number DE93768166. Source: OSTI; NTIS (US Sales Only). 

High-density hydrides for hydrogen storage were searched for 
and fluidization technologies were discussed. Discussions were 
given on. ZrNi,_,Mx(0< x <0.2,M for displacement metal) which 
has a possibility of generating a high-density hydride phase. Partic- 
ularly, alloys containing Rh decomposes at near the normal 
temperature, and can discharge hydrogen. However, the cost is 
high and the storing capacity is inferior to ZrNi. In addition, to in- 
crease the storing capacity in weight percentage, Zr will have to be 
replaced with an element lighter in weight. An attempt was made 
that metal hydride particulates are mixed with liquid paraffin to flu- 
idize the hydride for pump transportation. The result verified that 
an equilibrium characteristics equivalent to those in alloy powders 
can be obtained, thus transportation using slurry pumps may be 
possible. This enables heat exchangers to be seperated from metal 
hydride tanks, leading io relaxation in pressure and heat resistance 
requirements in tanks, and higher efficiency in heat exchanging. 
Selection is under way on fluidization oil that can be used at tem- 
peratures higher than 100°C. 2 figs., 1 tab. 


8211 (ETDE/JP-mf-93768166, pp. 25-30) Studies on ut- 
lization of hydrogen.: Energy conversion using hydrogen 
storage alloys. Uehara, |. (Government Industrial Research Insti- 
tute, Osaka, Osaka (Japan)). Agency of Industrial Science and 
Technology, Tokyo (Japan). Jul 1992. 48p. In Japan’s Sunshine 
Project.: 1991 annual summarr of hydrogen energy R and D. Or- 
der Number DE93768166. Source: OSTI; NTIS (US Sales Only). 

Discussions were given on a high-efficiency hydrogen-power 
conversion system using hydrogen storage alloys as reversible hy- 
drogen electrodes. The Ti-Zr-Ni-V-X alloy showed uniform C14-type 
Laves phase over a wide composition range. The alloy is promising 
as the electrode material with quick activation performance. When 
surface oxidation is suppressed as a result of forming electrodes 
using a macromolecular coupling method that can be used at low 
temperatures, the high-rate discharge characteristics improved re- 
markably. A maximum electrode capacity can be obtained when X 
is Mn , but deterioration is accelerated because of Mn dissolution. 
The capacity decreases when X is Cr, but the life is longer. This is 
because the second phase of Cr-V solid solution coexisting with 
the C14-type basic phase forms three-dimensional net-like crystals. 
Enclosing the particles into microcapsules using chemical plating 
suppresses increase in contact resistance as a result of iterative 
expansion and contraction of alloy particles asseciated with 
charges and discharges. It increased the charge/discharge cycle 
life. Solid Ni/hydride batteries were fabricated on a trial basis using 
proton conductive hydrate of tetramethylammonium-5 hydroxide as 
solid electrolyte. The batteries had good discharge characteristics, 
but caused a large capacity decrease when they are stored for an 
extended period of time. 7 figs. 
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8212 (ETDE/JP-mf-93768157, pp. 36-41) Studies on safety 
of hydrogen.: Prevention of hydrogen environmental embrittle- 
ment. Yokogawa, H. (Government Industrial Research Institute, 
Chugoku, Hiroshima (Japan)). Agency of Industrial Science and 
Technology, Tokyo (Japan). Jul 1992. 48p. (In Japanese). In 
Japan's Sunshine Project.: 1991 annual summary of hydrogen en- 
ergy R and D. Order Number DE93768157. Source: OSTI; NTIS 
(US Sales Only). 

Hydrogen embrittlement was discussed on welds in materials 
when hydrogen is used. Breakdown tenacity values of heat af- 
fected zones in S35C in hydrogen which have been reproduced 
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using a welding heat cycle reproducing device was decreased by 
37% below those in argon. The heat affected zones showed higher 
hydrogen embrittlement susceptibility than base materials. On bro- 
ken faces of test pieces, pseudo-cleavage-like brittle transangular 
fracture faces were mainly observed in hydrogen. In fatigue crack 
propagation tests on heat affected zones, the fatigue crack 
progress rate increased with increasing stress expansion coeffi- 
cient range, the progress rate value in hydrogen having reached 
six times that in argon. The base materials showed lower hydrogen 
embrittlement susceptibility than heat affected zones. The reason 
for larger hydrogen embrittlement in heat affected zones is that 
cracks propagate easily by being assisted by hydrogen through the 
crystalline particles grown bulky due to melting heat cycles. Sup- 
pressing the hydrogen embrittlement at welds requires preventing 
particles from growing bulky by decreasing welding time and re- 
moving thermal stresses by executing heat treatment that avoids 
sensitization temperature. 5 figs. 


8213 (ETDE/JP-mf—93768166, pp. 35%41) Studies on safety 
of hydrogen.: Prevention of hydrogen environment embrittle- 
ment. Yokogawa, H. (Government Industrial Research Institute, 
Chugoku, Hiroshima (Japan)). Agency of Industrial Science and 
Technology, Tokyo (Japan). Jul 1992. 48p. In Japan’s Sunshine 
Project.: 1991 annual summarr of hydrogen energy R and D. Or- 
der Number DES3768166. Source: OSTI; NTIS (US Sales Only). 

Hydrogen embrittlement was discussed on welds in materials 
when hydrogen is used. Breakdown tenacity values of heat af- 
fected zones in S35C in hydrogen which have been reproduced 
using a welding heat cycle reproducing device was decreased by 
37% below those in argon. The heat affected zones showed higher 
hydrogen embrittlement susceptibility than base materials. On bro- 
ken faces of test pieces, pseudo-cleavage-like brittle transangular 
fracture faces were mainly observed in hydrogen. In fatigue crack 
propagation tests on heat affected zones, the fatigue crack 
progress rate increased with increasing stress expansion coeffi- 
cient range, the progress rate value in hydrogen having reached 
six times that in argon. The base materials showed lower hydrogen 
embrittlement susceptibility than heat affected zones. The reason 
for larger hydrogen embrittlement in heat affected zones is that 
cracks propagate easily by being assisted by hydrogen through the 
crystalline particles grown bulky due to melting heat cycles. Sup- 
pressing the hydrogen embrittlement at welds requires preventing 
particles from growing bulky by decreasing welding time and re- 
moving thermal stresses by executing heat treatment that avoids 
sensitization temperature. 5 figs. 


0830 Combustion 
Refer also to citation(s) 8188, 8191, 8570, 8571 


8214 (BNL-NUREG-48327) Progress in BNL _ High- 
Temperature Hydrogen Combustion Research Program. 
Ciccarelli, G.; Ginsberg, T.; Boccio, J.; Curtiss, J.; Economos, C.; 
Jahelka, J.; Sato, K. Brookhaven National Lab., Upton, NY (United 
States). [1992]. 12p. Sponsored by Nuclear Regulatory Commis- 
sion, Washington, DC (United States). DOE Contract 
AC02-76CH00016. (CONF-921007-18: 20. water reactor safety in- 
formation meeting, Bethesda, MD (United States), 21-23 Oct 1992). 
Order Number DE93006648. Source: OSTI; NTIS; INIS; GPO Dep. 

The objectives of the BNL High-Temperature Hydrogen Combus- 
tion Research Program are discussed. The experimental facilities 
are described and two sets of preliminary experiments are pre- 
sented. Chemical reaction time experiments have been performed 
to determine the length of time reactive mixtures of interest can be 
kept at temperature before reaction in the absence of ignition 
sources consumes the reactants. Preliminary observations are pre- 
sented for temperatures in the range 588K—700K. Detonation 
experiments are described in which detonation cell width is mea- 
sured as a measure of mixture sensitivity to detonation. Preliminary 
experiments are described which are being carried out to establish 
data reproducibility with previous measurements in the literature 
and to test out and refine experimental methods. Intensive studies 
of hydrogen combustion phenomena were carried out during the 
1980s. Much of this effort was driven by issues related to nuclear 
reactor safety. The “high-speed” combustion phenomena of flame 
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acceleration, deflagration-to-detonation transition, direct initiation of 
detonation, detonation propagation, limits of detonation in tubes 
and channels, transmission of detonations from confined to uncon- 
fined geometry and other related phenomena were studied using a 
variety of gaseous fuel-oxidant systems, including hydrogen-steam- 
air systems of interest in reactor safety studies. Several reviews are 
available which document this work [Lee, 1989; Berman, 1986]. 


8215 (ETDE/JP-mf-93768157, pp. 31-35) Studies on uti 
lization of hydrogen.: Basic study on hydrogen-oxygen 
combustion system. Hama, J. (Mechanical Laboratory, Tsukuba 
(Japan)). Agency of Industrial Science and Technology, Tokyo 
(Japan). Jul 1992. 48p. (In Japanese). In Japan’s Sunshine 
Project.: 1991 annual summary of hydrogen energy R and D. Or- 
der Number DE93768157. Source: OSTI; NTIS (US Sales Only). 

In order to develop a pollution-free, high-efficiency combustion 
system using hydrogen and oxygen, studies were made on 
controlling ignition and combustion. Discussions were given on ele- 
mentary reactions in hydrogen-oxygen based ignition to identify 
behaviors of active chemical species to accelerate and suppress 
ignition reactions in hydrogen-oxygen-inert gas systems or 
hydrogen-oxygen-steam systems in working media enclosing type 
combustors. A chain branching reaction which governs ignition pro- 
duces OH. Accordingly, a notice was given to increase OH on O or 
H radical producing photochemical reactions when oxygen 
molecules and steam are irradiated with ultraviolet lights. Calcula- 
tions are being performed on reactions relating to the radical 
producing conditions. Accelerating the production of the active 
chemical species for ignition requires exciting oxygen and steam 
molecules, for which light absorption in the ultraviolet zone is effec- 
tive. Therefore, an ignition plasma equipment was introduced that 
can discharge iteratively light energies in the ultraviolet zone and 
of single wavelengths in a short period of time and at high output. 
Energy irradiation performance is being tested on the ignition de- 
vices, and preliminary experiments are in progress for each device. 
2 figs., 2 tabs. 


8216 (ETDE/JP-mf-93768166, pp. 31-34) Studies on uti- 
lization of hydrogen.: Basic study on hydrogen-oxygen 
combustion system. Hama, J. (Mechanical Laboratory, Tsukuba 
(Japan)). Agency of Industrial Science and Technology, Tokyo 
(Japan). Jul 1992. 48p. In Japan’s Sunshine Project.: 1991 annual 
summary of hydrogen energy R and D. Order Number 
DE93768166. Source: OSTI; NTIS (US Sales Only). 

In order to develop a pollution-free, high-efficiency combustion 
system using hydrogen and oxygen, studies were made on 
controlling ignition and combustion. Discussions were given on ele- 
mentary reactions in hydrogen-oxygen based ignition to identify 
behaviors of active chemical species to accelerate and suppress 
ignition reactions in hydrogen-oxygen-inert gas systems or 
hydrogen-oxygen-steam systems in working media enclosing type 
combustors. A chain branching reaction which governs ignition pro- 
duces OH. Accordingly, a notice was given to increase OH on O or 
H radical producing photochemical reactions when oxygen 
molecules and steam are irradiated with ultraviolet lights. Calcula- 
tions are being performed on reactions relating to the radical 
producing conditions. Accelerating the production of the active 
chemical species for ignition requires exciting oxygen and steam 
molecules, for which light absorption in the ultraviolet zone is effec- 
tive. Therefore, an ignition plasma equipment was introduced that 
can discharge iteratively light energies in the ultraviolet zone and 
of single wavelengths in a short period of time and at high output. 
Energy irradiation performance is being tested on the ignition de- 
vices, and preliminary experiments are in progress for each device. 
2 figs., 2 tabs. 
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8217 (DOE/CH/10093-186) Biofuels Program Plan, FY 
1992-FY 1996: Executive summary. National Renewable Energy 
Lab., Golden, CO (United States). Jan 1993. 40p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 
83CH10093. Order Number DE93000036. Source: OSTI; NTIS; 
INIS; GPO Dep. 





This five-year program plan describes the goals and philosophy 
of the US Department of Energy’s (DOE) Biofuels Systems Division 
(BSD) program and the BSD’s major research and development 
(R&D) activities for fiscal years (FY) 1992 through 1996. The plan 
represents a consensus among government and university re- 
searchers, fuel and automotive manufacturers, and current and 
potential users of alternative fuels and fuel additives produced from 
biomass. It defines the activities that are necessary to produce ver- 
satile, domestic, economical, renewable liquid fuels from biomass 
feedstocks. The BSD program focuses on the production of alter- 
native liquid fuels for transportation-fuels such as_ ethanol, 
methanol, biodiesel, and fuel additives for reformulated gasoline. 
These fuels can be produced from many plant materials and from 
a significant portion of the wastes generated by municipalities and 
industry. Together these raw materials and wastes, or feedstocks, 
are called biomass. 


8218 (NUTEK-R-92-37) Energy forestry: Evaluation and 
proposals for future R and D efforts. Renborg, U. Swedish Na- 
tional Board for Industrial and Technical Development (NUTEK), 
Stockholm (Sweden). 1992. 91p. (In Swedish). Order Number 
DE93761466. Source: OSTI; NTIS. 

The aim of this report is to judge the relevancy to industry and 
society of recent research concerning energy forestry. The analysis 
concerns processing, biology and cultivation, plant protection, tech- 
nology development, systems and logistics, and information and 
expert advice. (33 refs.). 
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8219 (ETDE/JP-mf-93768287, pp. 60-63) Study on plant 
growth regulators for biomass plant. Katayama, M. (Govern- 
ment Industrial Research Institute, Nagoya, Nagoya (Japan)); Fujii, 
S.; Kimoto, H. Agency of Industrial Science and Technology, Tokyo 
(Japan). Jul 1992. 114p. (In Japanese). In Japan’s Sunshine 
Project.: 1991 annual summary of comprehensive research. Order 
Number DE93768287. Source: OSTI; NTIS (US Sales Only). 

With an objective of controlling growth of plants as biomass en- 
ergy sources, compounds expected of exhibiting plant growth 
control activities were synthesized and given organism activating 
tests. The synthesized compounds are indoleacetic acid, a phyto- 
hormone, reformed into 4, 4, 4-trifluoro-3-butyric acid (TFIBA), 4, 4, 
4-trifluoro 2-hydroxy-3-butyric acid (HO-TFIBA), and 4, 4, 4-trifluoro- 
3 butyronitrile (TFIBN). Black matpes, Chinese cabbages and rice 
plants were used for the organism activating tests. As a result, all 
of the compounds accelerated remarkably roots to grow with very 
little effect on the ground surface. Especially, the TFIBA with a 
concentration of 1x10—4 M had the highest root growth activity of 
all the compounds, and accelerated growth of rice plants not only 
in seminal roots but also in adventitious roots. The HO-TFIBA sup- 
pressed plant growth at a high concentration (1x10-9M), but 
accelerated formation of a great number of lateral roots. 3 figs. 


8220 (ETDE/JP-mf-93768309, pp. 63-66) Study on plant 
growth regulators for biomass plant. Katayama, M. (Govern- 
ment Industrial Research Institute, Nagoya, Nagoya (Japan)); Fujii, 
S.; Kimoto, H. Agency of Industrial Science and Technology, Tokyo 
(Japan). Jul 1992. 116p. In Japan’s Sunshine Project.: 1991 an- 
nual summary of comprehensive research. Order Number 
DE93768309. Source: OSTI; NTIS (US Sales Only). 

With an objective of controlling growth of plants as biomass en- 
ergy sources, compounds expected of exhibiting plant growth 
control activities were synthesized and given organism activating 
tests. The synthesized compounds are indoleacetic acid, a phyto- 
hormone, reformed into 4, 4, 4-trifluoro-3-butyric acid (TFIBA), 4, 4, 
4-trifluoro-2-hydroxy-3-butyric acid (HO-TFIBA), and 4, 4, 4-trifluoro- 
3-butyronitrile (TFIBN). Black matpes, Chinese cabbages and rice 
plants were used for the organism activating tests. As a result, all 
of the compounds accelerated remarkably roots to grow with very 
little effect on the ground surface. Especially, the TFIBA with a 
concentration of 1x 10-* M had the highest root growth activity of 
all the compounds, and accelerated growth of rice plants not only 
in seminal roots but also in adventitious roots. The HO-TFIBA sup- 
pressed plant growth at a high concentration (1x 10-3M), but 
accelerated formation of a great number of lateral roots. 3 figs. 
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Refer also to citation(s) 10391 


8221 (CONF-920508-6) Introductions to the proceedings 
of the fourteenth symposium on biotechnology for fuels and 
chemicals. Woodward, J. (Oak Ridge National Lab., TN (United 
States)); Wyman, C.E.; Goodman, B.J. Oak Ridge National Lab., 
TN (United States). [1992]. 9p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC05-840R21400 ;AC02- 
83CH10093. From 14. symposium on biotechnology for fuels and 
chemicals; Gatlinburg, TN (United States); 11-15 May 1992. Order 
Number DE93006235. Source: OSTI; NTIS; GPO Dep. 

This report is a collection of introductions to sessions made at the 
Fourteenth Symposium on Biotechnology for Fuels and Chemicals. 


8222 (NEDO-P-9110) Study on new biomass energy 
sytems. New Energy and Industrial Technology Development Or- 
ganization, Tokyo (Japan). Mar 1992. 118p. (in Japanese). 
Sponsored by New Energy and Industrial Technology Development 
Organization, Tokyo (Japan). Order Number DE93768470. Source: 
OSTI; NTIS. 

A biomass energy total system is proposed, and its feasibility is 
studied. It is the system in which liquid fuel is produced from euca- 
lyptuses planted in the desert area in Australia for production of 
biomass resource. Eucalyptus tree planting aims at a growth 
amount of 40m%/ha. per year and a practical application area of 
45,000ha. CO2 fixation in the biomass plantation becomes 540,000 
tons at a 12 ton/ha. rate. Assuming that 0.55 ton of liquid fuel is 
produced from | ton of biomass, needed is a petrochemical plant 
having a production of 2.5 million bbl/year per unit (equivalent to 
the fuel used in the 100,000kW class power plant). Moreover, 
survey is made on practicality of diesel substitution fuel by esterifi- 
cation of palm oil, and a marked effect of reduction in soot/smoke 
and particulates in exhaust gas is confirmed. The biomass conver- 
sion process technology and the technology for afforestation at the 
arid land and irrigation are important as future subjects, and the 
technology development using a bench plant and a pilot plant is 
needed. 25 figs., 21 tabs. 


8223 (ORNL-6742) Biofuels Feedstock Development Pro- 
gram annual progress report for 1991. Wright, L.L.; Cushman, 
J.H.; Ehrenshaft, A.R.; McLaughlin, S.B.; McNabb, W.A.; Ranney, 
J.W.; Tuskan, G.A.; Turhollow, A.F. Oak Ridge National Lab., TN 
(United States). Dec 1992. 87p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC05-840R21400. Order 
Number DE93006172. Source: OSTI; NTIS; GPO Dep. 

Environmental Sciences Division Publication No. 3890. 

This report provides an overview of the ongoing research funded 
in 1991 by the Department of Energy's Biofuels Feedstock Devel- 
opment Program (BFDP). The BFDP is managed by the 
Environmental Sciences Division of the Oak Ridge National Labo- 
ratory and encompasses the work formerly funded by the Short 
Rotation Woody Crops Program and the Herbaceous Energy Crops 
Program. The combined program inciudes crop development re- 
search on both woody and herbaceous energy crop species, 
cross-cutting energy and environmental analysis and integration, 
and information management activities. Brief summaries of 26 dif- 
ferent program activities are included in the report. 
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Refer also to citation(s) 8221, 8248, 9322, 10199, 10241, 10260, 
10311 


8224 (CONF-930482-1) Catabolic gene expression is 
monitored by bioluminescence in bioreactor studies. Burlage, 
R.S.; Kuo, D.; Palumbo, A.V. Oak Ridge National Lab., TN (United 
States). [1993]. 10p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC05-840R21400. From 2. interna- 
tional symposium in situ and on-site bioreclamation; San Diego, 
CA (United States); 5-8 Apr 1993. Order Number DE93006205. 
Source: OSTI; NTIS; GPO Dep. 

In order to study the expression of specific catabolic genes un- 
der defined conditions, and to determine whether certain conditions 
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tend to increase or decrease metal catabolic activities, a biore- 
porter gene can be introduced into the microorganism. Activity from 
such bioreporter gene would indicate successful bioremediation. 
Our laboratory has produced several bioreporter strains using the 
bioluminescent lux genes of Vibrio fischeri. A bioreporter producing 
visible light when genetic expression is induced. The biolumines- 
cent system include sensitivity of detection, analysis of response in 
real- time, and on-line capability. We constructed a bioreporter 
strain aimed at following the degradation of toluene and related 
compounds in order to study expression of the catabolic genes 
with various substrates and under optimized bioreactor conditions. 
We have been able to detect the induction of a specific operon in 
response to the addition of oxylene, as a gratuitous inducer of the 
catabolic genes. A strong bioluminescent signal in these studies. 
We have varied the medium of an induced bioreactor culture of 
RB1401, and our data suggest that conditions for optimal expres- 
sion of the catabolic operon might not be identical with optimal 
growth conditions. 


8225 (DOE/ER/12125-1) [Zeolite catalysis in conversion 
of cellulosics]. Tsao, G.T. Purdue Research Foundation, 
Lafayette, IN (United States). [1992]. 44p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG02-92ER12125. 
Order Number DE93006259. Source: OSTI; NTIS; GPO Dep. 

To transform biomass into fermentable substrate for yeast, we 
are using zeolites instead of enzymes to catalyze the two bottle- 
neck reactions in biomass conversion, xylose isomerization and 
ceuobiose hydrolysis. The experimental results on these reactions 
carried out over various zeolites and other catalysts are presented 
herein. The advantages and disadvantages of using these catalysts 
over enzymes are also discussed. Heterogeneous solid catalysts 
other than zeolites has been employed for cellobiose-to-glucose 
hydrolysis. The size and shape selectivity that makes zeoutes 
unique for some reactions can add diffusional hindrance. We have 
spent some time screening various known solid acidic catalysts. 
We report that a class of cationic ion exchange resins in the acidi- 
fied form (e.g. Amberlite) has worked well as an acidic catalyst in 
hydrolyzing cellobiose to glucose. Our experimental results, to- 
gether with those obtained from a homogeneous acid catalyst (e.g. 
sulfuric acid) for comparison are provided. Having succeeded in 
finding an alternative solid acid catalyst for hydrolysis, we explored 
other solid resin or other homogeneous but non-enzyme catalyst to 
carry out the xylose-to-xylulose isomerization. A fairly extensive 
search has been made. We explored the use of sodium aluminates 
in the homogeneous phase isomerization of glucose to fructose 
and obtained a very high conversion of glucose to fructose with the 
final mixture containing 85% of fructose instead of the common 
45%. Fructose apparently complexes with aluminates, and its equi- 
librium concentration is shifted to considerably higher values than 
permitted by simple glucose/fructose equilibrium. We have recently 
found a number of catalysts capable of promoting isomerization be- 
tween aldoses and ketoses. One solid resin, known as polyvinyl 
pyridine (PVP), is able to convert xylose to xylulose at a pH below 


7. Our usage of alternative isomerization catalysts, including PVP, 
are described. 


8226 (DOE/ER/13368-9) Enzymology of acetone-butanol- 
isopropanol formation: Progress report, January 1, 
1992—December 31, 1992. Chen, Jiann-Shin. Virginia Polytechnic 
Inst. and State Univ., Blacksburg, VA (United States). Jan 1993. 
6p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FGO5-85ER13368. Order Number DE93007266. Source: 
OSTI; NTIS; GPO Dep. 

Our research primarily involves Clostridium which is a species 
containing strains with the rare ability To produce the useful chemi- 
cal isopropanol, in addition to acetone, butanol and ethanol. In 
related studies, we also included another solvent-producing organ- 
ism, and Bacillus macerans, which is a facultative anaerobe and 
produces a high level of acetone and ethanol under anaerobic con- 
ditions. Because B. macerans does not produce butyric ac id or 
butanol, it provides a simpler system for the study of the 
acetoacetyl-CoA-reacting enzymes and also an organism outside 
the clostridial group for a mechanistic study of the solventogenic 
switch. The objectives for this report period were to purify and 
characterize distinct forms of alcohol dehydrogenases; to purify 
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and characterize acetoacetyl-CoA-reacting enzymes; and to study 
the organization of solvent-production genes. 


8227 (DOE/ER/13691—4) [The biochemistry, bioenergetics, 
and physiology of the CO-dependent growth of Rhodospiril- 
lum rubrum]: Progress report, March 15, 1990-[1992]. Ludden, 
P.W.; Roberts, G.P. Wisconsin Univ., Madison, WI (United States). 
[1992]. 7p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG02-87ER13691. Order Number 
DE93007686. Source: OSTI; NTIS; GPO Dep. 

We have previously purified and characterized the holo and Ni- 
deficient forms of carbon monoxide dehydrogenase (CODH) from 
Rhodospirillum rubrum, developed protocols for insertion of various 
metals into the Ni site of the enzyme and characterized these metal 
substituted forms kinetically. In the current grant period a working 
hypothesis for the structure of the NiFeS center at the active site of 
CODH has been developed. A 22 kD FeS protein, which serves as 
the direct electron acceptor from CODH, has been identified and 
purified. This Fe,S,4 protein is required for anchoring CODH to the 
chromatophore membranes of R. rubrum and it is specifically re- 
quired for reconstitution of CO-dependent Hz evolution in vitro. The 
R. rubrum genes for CODH, the 22 kD (ferredoxin-like) FeS 
protein, and the CO-induced hydrogenase have been isolated, se- 
quenced, and mutagenized. This region has been designated the 
coo region with coos encoding CODH, cooF encoding the 22 kD 
ferredoxin and cooh the CO-induced hydrogenase. An ORF imme- 
diately downstream of cooS has been designated cooC. The cooS 
and cooF genes are cotranscribed, while cooH is on a separate 
transcript. The CO-dependent growth of R. rubrum has been estab- 
lished in the dark on medium containing only salts plus 0.2% yeast 
extract under an anaerobic CO gas phase. Under these conditions, 
R. rubrum grows with a doubling time of 5 hours, using CO as the 
sole energy source and the primary carbon source. The CO- 
induced hydrogenase activity from R. rubrum has been solubilized 
and partially purified. This hydrogenase is immunologically distinct 
from other hydrogenases. An in vitro system comprised of CODH, 
the 22 kD ferredoxin, hydrogenase and undefined factors has been 
reconstituted to give CO-dependent He evolution. 


8228 (DOE/ER/13898-2) Cellulose fermentation by 
nitrogen-fixing anaerobic bacteria. Canale-Parola, E. Massachu- 
setts Univ., Amherst, MA (United States). Dept. of Microbiology. 13 
Dec 1992. 7p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG02-88ER13898. Order Number 
DE93007264. Source: OSTI; NTIS; GPO Dep. 

In anaerobic natural environments cellulose is degraded to 
methane, carbon dioxide and other products by the combined 
activities of many diverse microorganisms. We are simulating pro- 
cesses occurring in natural environments by constructing 
biologically-defined, stable, heterogeneous bacterial communities 
(consortia) that we use as in vitro systems for quantitative studies 
of cellulose degradation under conditions of combined nitrogen de- 
privation. These studies include the investigation of (i) metabolic 
interactions among members of cellulose-degrading microbial pop- 
ulations, and (ii) processes that regulate the activity or biosynthesis 
of cellulolytic enzymes. In addition, we are studying the sensory 
mechanisms that, in natural environments, may enable motile cellu- 
lolytic bacteria to migrate toward cellulose. This part of our work 
includes biochemical characterization of the cellobiose chemore- 
ceptor of cellulolytic bacteria. Finally, an important aspect of our 
research is the investigation of the mechanisms by which 
multienzyme complexes of anaerobic bacteria catalyze the depoly- 
merization of crystalline cellulose and of other plant cell wall 
polysacchaddes. The research will provide fundamental information 
on the physiology and ecology of cellulose-fermenting, No-fixing 
bacteria, and on the intricate processes involved in C and N cy- 
cling in anaerobic environments. Furthermore, the information will 
be valuable for the development of practical applications, such as 
the conversion of plant biomass (e.g., agricultural, forestry and mu- 
nicipal wastes) to automotive fuels such as ethanol. 


8229 (DOE/ER/14003—-4) Energetics and kinetics of anaer- 
obic aromatic and fatty acid degradation: Progress report, 
June 1991-November 1992. Mcinerney, M.J. Oklahoma Univ., 
Norman, OK (United States). Dept. of Botany and Microbiology. 16 
Nov 1992. 5p. Sponsored by USDOE, Washington, DC (United 





States). DOE Contract FG05-89ER14003. 
DE93007267. Source: OSTI; NTIS; GPO Dep. 
The kinetics of benzoate degradation by the anaerobic syn- 
trophic bacterium, Syntrophus buswellii, was studied in coculture 
with Desulfovibrio strain G11. The threshold value for benzoate 
degradation was dependent on the acetate concentration with ben- 
zoate threshold values ranging from 2.4 uM at 20 mM acetate to 
30.0 uM at 65 mM acetate. Increasing acetate concentrations also 
inhibited the rate of benzoate degradation with a apparent K; for 
acetate inhibition of 7.0 mM. Lower threshold values were obtained 
when nitrate rather than sulfate was the terminal electron acceptor. 
These data are consistent with a thermodynamic explanation for 
the threshold, and suggest that there is a minimum Gibbs free en- 
ergy value required for the degradation of benzoate. An 
acetoacetyl-CoA thiolase has been isolated from Syntrophomonas 
wolfei; it is apparently a key enzyme controlling the synthesis of 
poly-B-hydroxyalkanoate from acetyl-CoA in this organism. Kinetic 
characterization of the acetoacetyl-CoA thiolase from S. wolfei 
showed that it is similar in its structural, kinetic, and apparent regu- 
latory properties to other biosynthetic acetoacetyl-CoA thiolases 
from phylogenetically distinct bacteria that synthesize PHA. Intra- 
cellular concentrations of CoA and acetyl-CoA are believed to be 
critical factors regulating the activity of the acetoacetyl-CoA thio- 
lase in S. wolfei. We have also isolated and characterized several 
new halophilic anaerobic fermentative anaerobes. Phylogenetic 
analysis indicates that one of these bacteria is a new species in 
the genus, Haloanaerobium. Two other species appear to be mem- 
bers of the genus, Halobacteroides. Several halophilic acetoclastic 
methanogenic bacteria have also been isolated and their physio- 
logical properties are currently under investigation. We have also 
isolated an acetate-using dissimilatory iron-reducing bacterium. 


Order Number 


8230 (DOE/OR/22030—2) The study of redox-active inor- 
ganic substituents of cellulase enzyme: Quarterly report, 25 
August-25 November 1992. Jet Propulsion Lab., Pasadena, CA 
(United States). [1992]. 3p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract Al05-920R22030. Order Num- 
ber DE93006520. Source: OSTI; NTIS; GPO Dep. 

Hexaammineruthemiumi(Ill) chloride enhances the catalytic activ- 
ity of Trichoderma reesei cellobiohydrolase | (CBHI) by as much as 
45 percent over a 24 hr period. The mechanism involved could be 
related to the redox activity and reduction of O2 by RU(II) com- 
plexes. Since the addition of ascorbic acid is not required for the 
enhancement of CBHI activity, we speculate that the cellobiose 
generated by the enzyme activity may serve as the reducing agent 
for the formation of RU(II) species. 


8231 (DOE/PC/89876-T16) Biological production of 
ethanol from coal: Task 5 report, Economic evaluation. 
Arkansas Univ., Fayetteville, AR (United States). Dept. of Chemical 
Engineering. Oct 1992. 13p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC22-89PC89876. Order Num- 
ber DE93007558. Source: OSTI; NTIS; GPO Dep. 

The technical and economic feasibility of producing ethanol from 
syngas using Clostridium. ljungdahlii has been demonstrated. A 
plant processing 100 million SCF of syngas per day and generat- 
ing 561 million pound of ethanol per year has a payout of 1.6 yr 
using a syngas price of $0.50/MSCF. If the raw syngas can be ob- 
tained for $0.50/MSCF, the payout time reduces to 0.84 yr. 


8232 (ETDE-IT-93-25) Discussion report on reactor de- 
sign of anaerobic filters and sludge bed reactors. Tilche, A.; 
Vieira, S.M.M. ENEA, Bologna (Italy). Area Energia Ambiente e 
Salute. 1991. 14p. (CONF-9105404—2: 6. international symposium 
on anaerobic digestion, Sao Paolo (Brazil), 12-16 May 1991). Or- 
der Number DE93758900. Source: OSTI; NTIS (US Sales Only). 

Within the framework of on-going ENEA (italian Agency for New 
Technology, Energy and the Environment) studies on the efficiency 
optimization of anaerobic reactors, this paper focusses on sludge 
bed reactors and on upflow and downflow anaerobic filters. Reac- 
tor hydrodynamics and their relationship with process efficiency 
and stability are given particular attention. The discussion ends 
with the formulation of some suggestions of optimum design pa- 
rameters for project engineers. 
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8233 (ETDE/JP-mf-93768287, pp. 43-49) Hydrocarbon pro- 
duction from plants with CO, high fixation. Yokoyama, S. 
(National Institute for Resources and Environment, Tsukuba 
(Japan)). Agency of Industrial Science and Technology, Tokyo 
(Japan). Jul 1992. 114p. (in Japanese). In Japan’s Sunshine 
Project.: 1991 annual summary of comprehensive research. Order 
Number DE93768287. Source: OSTI; NTIS (US Sales Only). 

Regenerative, organic biomass resources that can fix CO2 
efficiently are expected largely to serve for preserving global envi- 
ronments. This study aims at manufacturing hydrocarbons in a 
single step from eucalypti that grow quickly in energy plantations 
and are regarded as a most promising species, and sugar canes 
that have high CO2 fixing capability. Manufacturing equipment: 
Consists of an autoclave as a reaction device, an electric furnace, 
control circuits, and a recorder. The autoclave has a capacity of 
100 mL, uses SUS316 stainless steel as the material, and oper- 
ates at a temperature of 450°C at maximum and a pressure of 300 
atmospheric pressure at maximum. Effect of nickel catalyst: A sin- 
gle catalyst containing carbon at 42.5% was used for cellulose, a 
component in plants critical for the reaction. Three kinds of cata- 
lysts with and without nickel metal catalyst were discussed for 
catalytic conversion efficiency. Valuable findings were attained. 
Next, an listing is given on activities of ten kinds of commercially 
available and adjusted catalysts. The higher the reaction tempera- 
tures, the activities were found stronger. Effects of adding alkaline 
metal salts as auxiliary catalysts are described. 4 tabs. 


8234 (ETDE/JP-mf-93768287, pp. 54-59) Research on pro- 
duction of new fuel oil by microbial cultivation. Kamizawa, C. 
(National Chemical Laboratory for Industry, Tsukuba (Japan)). 
Agency of Industrial Science and Technology, Tokyo (Japan). Jul 
1992. 114p. (In Japanese). In Japan’s Sunshine Project.: 1991 an- 
nual summary of comprehensive research. Order Number 
DE93768287. Source: OSTI; NTIS (US Sales Only). 

Basic researches have been carried out with an intention of fuel 
oil production utilizing microorganisms including bacteria. Evaliua- 
tions were given on fats and oils extracted from bacteria obtained 
from continuous cultivation, and oils liquefied by using direct high- 
temperature high-pressure processing. The extracted oils were 
found having high quality with high-level calorific power of 39.3 Md/ 
kg and a viscosity of 11.6 mPa-s, but the energy yield from the 
bacteria was 37%. The liquefied oils were found having low quality 
with high-level calorific power of 36.7 MJ/kg and a viscosity of 
100mPa/s, but the energy yield was 63%. A hexane extraction 
combined with a membrane separation process was found a good 
separating and refining method. The energy put into the whole pro- 
cess of continuous cultivation, drying, crushing, hexane extraction 
and membrane separation process was 32.6 KJ/g of oil. On the 
other hand, the combustion energy possessed by the produced 
lipids is 39 KJ/g, which means the result is still in negative side in 
terms of energy utilization when transportation and device control 
energies are taken into consideration. 2 figs., 3 tabs. 


8235 (ETDE/JP-mf—93768309, pp. 48-53) Hydrocarbon pro- 
duction from plants with CO, high fixation. Yokoyama, S. 
(National Institute for Resources and Environment, Tsukuba 
(Japan)). Agency of Industrial Science and Technology, Tokyo 
(Japan). Jul 1992. 116p. In Japan’s Sunshine Project.: 1991 an- 
nual summary of comprehensive research. Order Number 
DE93768309. Source: OSTI; NTIS (US Sales Only). 

Regenerative, organic biomass resources that can fix CO2 
efficiently are expected largely to serve for preserving global envi- 
ronments. This study aims at manufacturing hydrocarbons in a 
single step from eucalypti that grow quickly in energy plantations 
and are regarded as a most promising species, and sugar canes 
that have high CO2 fixing capability. Manufacturing equipment: 
Consists of an autoclave as a reaction device, an electric furnace, 
control circuits, and a recorder. The autoclave has a capacity of 
100mL, uses SUS316 stainless steel as the material, and operates 
at a temperature of 450°C at maximum and a pressure of 300 at- 
mospheric pressure at maximum. Effect of nickel catalyst: A single 
catalyst containing carbon at 42.5% was used for cellulose, a com- 
ponent in plants critical for the reaction. Three kinds of catalysts 
with and without nickel metal catalyst were discussed for catalytic 
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conversion efficiency. Valuable findings were attained. Next, an list- 
ing is given on activities of ten kinds of commercially available and 
adjusted catalysts. The higher the reaction temperatures, the activi- 
ties were found stronger. Effects of adding alkaline metal salts as 
auxiliary catalysts are described. 4 tabs. 


8236 (ETDE/JP-mf-93768309, pp. 58-62) Research on pro- 
duction of new fuel oil by microbial cultivation. Kamizawa, C. 
(National Chemical Laboratory for Industry, Tsukuba (Japan)). 
Agency of Industrial Science and Technology, Tokyo (Japan). Jul 
1992. 116p. In Japan’s Sunshine Project.: 1991 annual summary 
of comprehensive research. Order Number DE93768309. Source: 
OSTI; NTIS (US Sales Only). 

Basic researches have been carried out with an intention of fuel 
oil production utilizing microorganisms including bacteria. Evalua- 
tions were given on fats and oils extracted from bacteria obtained 
from continuous cultivation, and oils liquefied by using direct high- 
temperature high-pressure processing. The extracted oils were 
found having high quality with high-level calorific power of 39.3 MJ/ 
kg and a viscosity of 11.6 mPa-s,but the energy yield from the bac- 
teria was 37%. The liquefied oils were found having low quality 
with high-level calorific power of 36.7 MJ/kg and a viscosity of 100 
mP a-s,but the energy yield was 63%. A hexane extraction com- 
bined with a membrane separation process was found a good 
separating and refining method. The energy put into the whole pro- 
cess of continuous cultivation, drying, crushing, hexane extraction 
and membrane separation process was 32.6 KJ/g of oil. On the 
other hand,the combustion energy possessed by the produced 
lipids is 39 KJ/g, which means the result is still in negative side in 
terms of energy utilization when transportation and device control 
energies are taken into consideration. 2 figs., 3 tabs. 


8237 (ETDE/JP-mf-93768438) Session of alcohol busi- 
ness.: Twelfth annual meeting on NEDO’s project. New Energy 
and Industrial Technology Development Organization, Tokyo 
(Japan). Sep 1992 16p. (in Japanese). Order Number 
DE93768438. Source: OSTI; NTIS. 

A situation and achievements of NEDO's alcohol business are 
presented. This report is composed of “steps during past ten years 
of the Alcohol Business Headquaters” and “Development of tech- 
nology of alcoholic fermentation using coagulating yeasts”. This 
alcohol business includes development of technology to produce 
ethanol directly. efficiently and economically by using bacteria from 
agricultural and forestry wastes. For the improvement of production 
technology and progress of research and development, the au- 
tomization of processes and introduction of energy-saving type 
production facilities have been conducted. In addition, to realize 
the development of new fermentation methods, expansion of raw 
materials, and improvement of product quality, the alcoholic 
fermentation using coagulating yeasts, search of cellulose decom- 
position bacteria, non-cooking saccharification fermentation of 
starch raw materials. and high-purification and high-quality of alco- 
holic products have been investigated. In the development of 
technology of alcoholic fermentation using coagulating yeasts, the 
separation of coagulating alcoholic fermentation yeasts from In- 
donesian molasses is described. 8 figs., 4 tabs. 


8238 (ETDE/JP-mf—93768438, pp. 11-16) Development of 
technology of alcoholic fermentation using coagulating 
yeasts. Saiki, T. (New Energy and Industrial Technology Develop- 
ment Organization, Tokyo (Japan)). New Energy and Industrial 
Technology Development Organization, Tokyo (Japan). Sep 1992. 
16p. (in Japanese). In Session of alcohol business.: Twelfth annual 
meeting on NEDO’s project. Order Number DE93768438. Source: 
OSTI; NTIS (US Sales Only). 

Coagulating alcoholic fermentation yeasts strains B18 have been 
separated from Indonesian molasses. Based on the shapes (spher- 
ical or elliptical bodies with 5 to 10um of diameters, polypolar 
budding, sporogenesis) and physiological properties of cells, the 
strains were identified into Saccharomyces cerevisiae. These 
yeasts strains have demonstrated approximately the same fermen- 
tation performance as that of Saccharomyces cerevisiae Nakazawa 
396 strains which are used in alcohol plants of NEDO. In addition, 
repetitive batch fermentation tests of 24 hours for one cycle were 
conducted by using molasses in the jar fermenter under the condi- 
tions of 22% of initial sugar concentration and 30 centigrade of 
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fermentation temperature. Consecguently, the results of about 11.5 
vol.% of average alcohol production concentration in the steady 
state, about 4 times of productivity compared with the conventional 
method, 80% of fermentation yield, and about 2.4% of remained 
sugar were obtained. Since coagulation of these yeasts is stable, 
these yeasts would be considered to be suitable for repetitive 
batch fermentation method. 4 figs., 3 tabs. 


8239 (ETDE/JP-mf-93768440, pp. 7-18) Development of a 
methane gas manufacturing system using waste.: Focusing 
the physico-chemical decomposition. Ogasawara, H. (Water Re- 
use Promotion Center Japan, Tokyo (Japan)). New Energy and 
Industrial Technology Development Organization, Tokyo (Japan). 
Sep 1992. 52p. (In Japanese). In Session of alcohol and biomass 
energy technology.: Twelfth annual meeting on NEDO’s project. 
Order Number DE93768440. Source: OSTI; NTIS (US Sales Only). 

This research and development is composed of development of 
basic technologies, which includes developments of decomposition 
technology for methane fermentation and high-temperature math- 
ane fermentation technology, and research on a total system. This 
report mainly describes physico-chemical decomposition (wet oxi- 
dation method). Development subjects in the physico-chemical 
decomposition contain the investigations of selection of processed 
raw materials, separation and removal of insoluble materials, 
preparation of concentration and composition of supplied liquid, op- 
timum conditions of energy recovery system, and durability of 
materials and catalysts. Batch tests using 300ml autoclave and 
continuous tests using an apparatus, which is composed of a 
heater, three reactors, a cooling tower, and a gas-liquid separator, 
were conducted. Consequently, the decomposition of individual 
components of wastes was clarified. Food was easily decomposed 
without catalyst. For plastics, since Cl- was formed with the 
decomposition of polyvinyl chloride, an addition of alkali was nec- 
essary. Cellulose and papers were completely decomposed at the 
temperatures below 250 centigrade. 11 figs., 4 tabs. 


8240 (ETSU-B-1316) Review of the techniques for moni- 
toring the microbiology of landfill. Biostrategy Associates Ltd., 
Ely (United Kingdom). 1992. 101p. Order Number DE93760821. 
Source: OSTI; NTIS (US Sales Only). 

The aims of this report are threefold. Firstly, the merits of meth- 
ods of assessing the potential production of biogas from refuse 
placed in a landfill and the rate of its production are to be consid- 
ered. Secondly, the state of knowledge of landfill microbiology is to 
be reviewed, with special reference to methodology and its applica- 
tion in monitoring landfill events. Thirdly, the potentiality of 
inoculation with microorganisms in landfilling is to be assessed. In 
each area, the amphasis will be placed on the relevance of the 
information gained to the control of landfill operations and the defi- 
nition of strategies which could enable the potentiality of landfilling 
to be fully realised. (author). 


8241 (LITH-IFM-R-199) Simulation of spent sulfite liquor 
fermentation using the object oriented knowledge based shell 
G2. Polakovic, M.; Hoernsten, E.G.; Mandenius, C.F. Linkoeping 
Univ. (Sweden). Dept. of Physics and Measurement Technology. 
Oct 1992. 18p. Order Number DE93761481. Source: OSTI; NTIS. 
This report demonstrates that sirnulation is a valuable tool, which 
can provide useful information for industriai fermentor operation 
and design. The key to good simulation is reliable fermentation ki- 
netics. Starting point is the kinetics found in literature or obtained 
in laboratory experiments. This need not necessarily give a correct 
description of full-scale plant behaviour for several reasons, like 
population distribution (different characteristics of recycled bio- 
mass), natural selection of microorganism and metabolic behaviour 
modification during long-term operation, etc. Therefore, it is highly 
recommended to verify the kinetics on real plant data obtained ei- 
ther from permanent monitoring or especially designed plant 
measurements. We wanted to use the unique design of the MoDo 
ethanol piant in order to obtain sufficient information concerning the 
fermentation kinetics formulation based on normal steady-state 
operation. Unfortunately, this was not possible from the data ob- 
tained, because we could only estimate the fermentation rates in 
the first fermentor. The rest of the cascades was only flown 
through by the mash. A solution worth to try is to increase the flow 
rate of spent sulfite liquor, or to decrease the fermentor medium 





volume and then make new measurements. If this would help to 
formulate the process kinetics, simulation could then be used more 
efficiently for improving the current process or in design of the new 
one. (21 refs., 2 figs., 5 tabs.). 


8242 (NEI-DK-1041) Update on centralized biogas plants. 
Energistyrelsen, Copenhagen (Denmark). Oct 1992 31p. (in Dan- 
ish). Order Number DE93761232. Source: OSTI; NTIS. 

Also published in Danish and German. 

The first biogas plants in Denmark based on animal manure 
were built in the 1979s. They were single-farm plants, and since 
then 40 more of this type have been built. Three quarters of these 
were shut down after only a short period of operation, usually be- 
cause of technical problems. The first large-scale centralized plants 
were constructed in the early 1980s, partly as a reaction to the dis- 
sappointment related to farm-plant shutdown. Later, more stringent 
legislation regarding manure storage and treatment was introduced 
and this further increased the farmers interest in centralized plants 
which included storage capacity. During October 1992, there were 
currently 10 centralized biogas plants and 10 single-farm plants in 
operation in the country. The report discusses the development 
and status of the centralized biogas plants and also deals with the 
first Danish plant for treating household wastes. Centralized biogas 
plants give considerable environmental advantages but their finan- 
cial viability is open to discussion. The Danish governmental 
1988-1991 Action Programme for Centralized Biogas Plants and 
the various demonstration plants used under this programme are 
described in detail, here data illustrate the text. Results are pre- 
sented and the follow-up programme, including related barriers and 
prospects, are described. (AB). 


8243 (NEI-DK-1050) Hampering production of H2S in bio- 
gas reactors by adding iron salts. Dansk Teknologisk Inst., 
Taastrup (Denmark). Oct 1992. [56] (In Danish). Contract EM- 
1383/88-1. Order Number DE93761265. Source: OSTI; NTIS. 

EFP-88. 

The purpose of this project is to investigate the effect of addition 
of iron salts to biogas reactors treating manure. Addition of iron 
salts is done to prevent high levels of H2S in the biogas so no fur- 
ther purification step is needed before the use of the gas. The effect 
of addition of iron chloride (different concentrations) to biogas reac- 
tors is investigated. Continuously stirred lab-scale reactors fed with 
manure supplemented with sulphate are run under thermophilic 
temperature. Gas production and H2S concentration in the gas are 
measured and compared with control reactors. Furthermore, the 
concentration of soluble and acid volatile sulphur compounds (as 
FeS), crom reducing sulphur compounds (as FeS2), elementary 
sulphur, sulphate-S and total-S were determined. Digested manure 
from two large-scale Biogas Plants where addition of ferro-salts are 
used are further examined. The results shows that it is possible to 
reduce the content of H2S in the gas from the biogas reactors 
based on manure if the molar concentration of Fe** is larger than 
the molar concentration of sulphide-S in the reactor. Further experi- 
ments will examine this relationship in more details. (au) (25 refs.). 


8244 (NREL/TP-421-4944) Xylose fermentation to ethanol: 
A review. McMillan, J.D. National Renewable Energy Lab., Golden, 
CO (United States). Jan 1993. 46p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC02-83CH10093. 
Order Number DE93000067. Source: OSTI; NTIS; GPO Dep. 

The past several years have seen tremendous progress in the 
understanding of xylose metabolism and in the identification, char- 
acterization, and development of strains with improved xylose 
fermentation characteristics. A survey of the numerous microorgan- 
isms capable of directly fermenting xylose to ethanol indicates that 
wild-type yeast and recombinant bacteria offer the best overall per- 
formance in terms of high yield, final ethanol concentration, and 
volumetric productivity. The best performing bacteria, yeast, and 
fungi can achieve yields greater than 0.4 g/g and final ethanol con- 
centrations approaching 5%. Productivities remain low for most 
yeast and particularly for fungi, but volumetric productivities 
exceeding 1.0 g/L-h have been reported for xylose-fermenting bac- 
teria. In terms of wiki-type microorganisms, strains of the yeast 
Pichia stipitis show the most promise in the short term for direct 
high-yield fermentation of xylose without byproduct formation. Of 
the recombinant xylose-fermenting microorganisms developed, 
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recombinant E. coli ATTC 11303 (pLO1297) exhibits the most favor- 
able performance characteristics reported to date. 
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8245 (NEI-DK-1049) Biological elimination of hydrogen 
sulphide from biogas. Lund, B. Dansk Teknologisk Inst., Taastrup 
(Denmark). Bioteknik. Feb 1991. 26p. (in Danish). Contract EM- 
1383/88-1. Order Number DE93761263. Source: OSTI; NTIS. 

EFP-88. 

Biogas contains varying amounts of hydrogen sulphide (0-3%) 
and it is necessary to remove this before the gas can be used, be- 
cause of its corrosive and toxic properties and following pollution 
with sulphur dioxide. Biological cleaning processes have previously 
been documented as alternatives to traditional physical and chemi- 
cal methods. The aim of the project is to determine whether the 
process where Thiobacillus bacteria convert hydrogen sulphide to 
sulphate can be used for cleaning methane from Danish biomass 
conversion plants. It was not found to be possible to achieve a suf- 
ficient capacity for conversion in the culture to prove that biological 
methods for cleaning could be a reasonable alternative to tradi- 
tional methods. This is mainly because of low rates of growth, 
despite changes in substrate composition, bacteria cultures or cul- 
turing conditions. The process remained inefficient and unstable. It 
was concluded that the biological process was unsuitable for com- 


mercial uses in this respect in biomass conversion plants. (AB) (10 
refs.). 


0920 Combustion 
Refer also to citation(s) 7674, 7683, 8252 


8246 (CONF-9201124—1) Field evaluation of METHANE 
de-NOX at Olmsted Waste-to-Energy facility. Biljetina, R. (insti- 
tute of Gas Technology, Chicago, IL (United States)); Abbasi, H.A.; 
Cousino, M.E.; Dunnette, R. Institute of Gas Technology, Chicago, 
IL (United States). [1992]. 17p. Sponsored by Institute of Gas 
Technology, Chicago, IL (United States); Gas Research Inst., 
Chicago, IL (United States). From 7. annual waste-to-energy sym- 
posium; Minneapolis, MN (United States); 28-30 Jan 1992. Source: 
OSTI; Institute of Gas Technology, 3424 South State Street, 
Chicago, IL 60616. 

A natural gas injection technology (METHANE de-NOX) for re- 
ducing NO, emissions from municipal waste combustors (MWCS) 
has been developed in a joint program between the Institute of 
Gas Technology (IGT), Riley Stoker Corporation (Riley), Olmsted 
Waste-to-Energy, and Takuma Company, Ltd. The METHANE de- 
NOX technology offers significant benefits compared to Thermal 
de-NO,, which is the only NO, reduction technology that has been 
commercially employed in the United States to MWCS. Funding for 
this development was provided by the Gas Research Institute 
(GRI) and a number of gas utilities. The METHANE de-NOX 
approach used involves injection of natural gas, together with recir- 
culated flue gases, above the grate to provide oxygen deficient 
combustion conditions that promote the destruction of NOx, as well 
as NO, precursors. Extensive development testing, using both sim- 
ulated combustion products and actual municipal waste (MW), 
showed that 50% to 70% NO, reduction could be achieved. A full- 
scale METHANE de-NOX system was designed and retrofitted to a 
100-ton/day Riley/Takuma mass burn system at the Olmsted 
County Waste-to-Energy facility for this field evaluation. A flexible 
system design was chosen to allow testing of key parameters to 
not only optimize the process for the Olmsted unit, but also acquire 
design data for its a plication to MWCs of other sizes and designs. 
Extensive testing was carried out to evaluate the effectiveness of 
this new technology. This paper concentrates on the METHANE 
de-NOX system retrofit and the results of the field evaluation tests 
which demonstrated the reduction of up to 60% in NO, emissions 
and up to 50% in CO emissions. Further benefits included a reduc- 
tion of up to 50% in excess air requirements and furnace efficiency 
improvements. An assessment of the application potential for this 
technology to other systems is also presented along with a com- 
parison to Thermal de-NO,. 
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8247 (SVF-422) Conversion to pulverized wood in a pul- 
verized coal fired power plant. Nordberg, G. (VBB VIAK AB, 
Stockholm (Sweden). Div. Energi och Anlaeggningar); Alsparr, J.; 
Hoegberg, C. Stiftelsen foer Vaermeteknisk Forskning, Stockholm 
(Sweden). Mar 1992. 103p. (in Swedish). Project Vaermeforsk-B1- 
103. Order Number DE93761472. Source: OSTI; NTIS. 

This project has been performed in order to evaluate the techni- 
cal, financial and environmental consequences for a conversion 
from the use of pulverized coal (PC) to pulverized wood in an 
actual plant. During the test period we used about 300 tons of pul- 
verized wood in Joenkoepings Energiverks steam boiler number 2, 
which has a nominal output of 90 tons steam/h (68 MW). The tests 
were performed at three different loads; 20, 35, and 50 t/h. The re- 
sults presented in this report are primarily specific for the particular 
boiler on which the tests have been carried out. The fuel system 
was originally designed for the use of both PC and pulverized peat. 
Due to the low specific weight of pulverized wood the capacity was 
limited to 50%. During our test firing with pulverized wood we no- 
ticed that the load on the superheaters increased, i.e. the heat 
transmission was moved further back in the boiler. This was proba- 
bly caused by the fact that we were forced to use more excess air. 
At all three load levels though, we had a stable and even flame. At 
the two higher loads the emission parameters averaged; NO, = 
100 mg/MJ, CO = 50 ppm, SOz = 0.6 mg/MJ and dust = 1 mg/MJ. 
The level of polychlorinated aromatic hydrocarbons PNA was lower 
than 151 ng/nm® dry gas. The chloride content was lower than 
0.55 mg HCL/nm® dry gas. The emission of polychlorinated 
dibenzodioxins/dibenzofurans, expressed as TCDD-equivalents 
according to Eadon, was low at 2 pg/nm® dry gas. The boiler effi- 
ciency at the two higher loads was around 91-92%, and around 
87% at the lower load. These values are of the same magnitude 
as those when using PC. Financially the use of pulverized wood 
competes with PC and oil when considering pure heat production 
with present tax regulations. 


0930 Economic, Industrial, and Business Aspects 


Refer also to citation(s) 9194 


8248 (CIEMAT-—666) Cellulase production by two mutant 
strain of Trichoderma longibrachiatum Qm9414 and Rut C30. 
Blanco, M.J. Centro de Investigaciones Energeticas, Medioambien- 
tales y Tecnologicas (CIEMAT), Madrid (Spain). 1991. 57p. (in 
Spanish). Order Number DE93755543. Source: OSTI; NTIS. 

Native or pretreated biomass from Onopordum nervosum boiss, 
has been examined as candidate feedstock for cellulase production 
by two mutant strain of trichoderma longibrachiatum QM9414 and 
Rut C30. Batch cultivation methods were evaluated and compared 
with previous experiments using ball-milled, crystalline cellulose 
(Solka floc). Batch cultivation of T. longibrachiatum Rut C30 on 
55% (W/V) acid pretreated O. nervosum biomass yielded enzyme 
productivities and activities comparable to those obtained on Solka 
floc. However, the overall enzyme production performance was 
lower than on Solka floc at comparable cellulose concentrations. 
This fact may be due to the accumulation of pretreated by products 
and lignin in the fermentor.(author) 


8249 (NEI-DK-1043) ELSAM/ELKRAFT: Draft for the plan 
of management for bio-energy. ELSAM/ELKRAFT: The electric- 
ity companies’ programme for gasification of coal and 
blomass. Jysk-Fynske Elsamarbejde (ELSAM), Fredericia (Den- 
mark). Aug 1992. 36p. (In Danish). (ELSAM-NOTAT—SP92-647). 
Order Number DE93761113. Source: OSTI; NTIS; INIS. 

Notes forwarded to the Danish Ministry of Energy on August 13 
and 14, 1992. 

The Danish power companies have, since the middle of the 80's 
carried through a technology development effort for the use of 
bio-fuels in power (and dual-purpose power) plants. This note con- 
cerns the current status of the development and a sketch for an 
action programme for future effort. Straw is the largest unexploited 
potential. The use of bio-fuels does not produce so much carbon 
dioxide, but on the other hand biomass supply can fluctuate. Biofu- 
els are also difficult to stoke, and expensive. Close co-operation 
between agriculture and forestry is necessary and risks are high 
for the involved sectors. It must be possible to use bio-fuels 
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combined with coal to secure a sturdy and economic energy pro- 
duction, it is necessary to have a stable energy and industrial 
policy to maintain interest in the long term development effort, the 
contrasts of interest between natural gas and bio-fuels on the de- 
centralized thermal power market must be clarified and the prices 
of bio-fuels must be made competitive by making supply and sub- 
sidies more effective. The main areas for future development are 
the bio-fuel resources, logistics and economy, straw in central 
power plants, gasification of coal and biomass, bio-fuels in decen- 
tralized cogeneration plants, biogas plants, conversion of biomass 
to synthetic fuels etc. A close co-ordination of ELSAM/ELKRAFT’s 
development activities and cooperation between organizations in 
Denmark and abroad should be aimed at. (AB). 


0950 Environmental Aspects 
Refer also to citation(s) 8246, 10512 


8250 (SVF-O-64) Emission of volatile chlorinated hydro- 
carbons from combustion of biofuels. Stroemberg, B. (Studsvik 
AB, Nykoeping (Sweden)). Stiftelsen foer Vaermeteknisk Forskning, 
Stockholm (Sweden). Jul 1992. 27p. (In Swedish). Order Number 
DE93761468. Source: OSTI; NTIS; INIS. 

The emission of simple chlorinated compounds has been ana- 
lyzed at five different cases at the district heating plant in Tranaas. 
The aim of this project has been to investigate the possibilities of 
finding a method for continuous monitoring of the emissions of 
chlorinated organic compounds from combustion. Samples were 
taken only after flue gas condensation. Three easily detectable 
chlorinated compounds could be quantified in spite of extremely 
low chlorine content in the fuel: * trichloroethylene, * tetra- 
chioroethylene, * mono chlorinated benzene. Total amount of these 
compounds were > 0.2 mg/nm®. It is hard to find correlations be- 
tween the emissions of chlorinated hydrocarbons and combustion 
conditions. One reason can be the sampling method which did not 
come up to our expectations. The high volatility of the solvent 
caused ice in the sampling train and most probably there has been 
great losses of the most volatile compounds. In spite of the fact 
that the combustion parameters in several samples were very good 
with low values of CO (<175 ppm) and THC (<0.5 ppm) amounts 
>0.2 mg/nm® of monochlorinated benzene could be detected in 
the flue gas. Due to the unsatisfactory sampling method the real 
concentrations of the detected compounds are probably higher 
than the reported values. The amounts of chlorinated compounds 
detected are, in this plant, too low for continuous measurements. ( 
6 refs., 14 figs., 4 tabs.). 


0980 Waste Management 
Refer also to citation(s) 9520 


8251 (ETDE/JP-mf-93768440) Session of alcohol and bio- 
mass energy technology.: Twelfth annual meeting on NEDO’s 
project. New Energy and Industrial Technology Development Or- 
ganization, Tokyo (Japan). Sep 1992 52p. (in Japanese). Order 
Number DE93768440. Source: OSTI; NTIS. 

A situation and achievements of NEDO's development of alcohol 
biomass technology are presented. This report is composed of “A 
general situation of development of alcohol biomass technology’, 
“Development of a methane gas manufacturing system using 
waste. Focusing the physico-chemical decomposition”, “Develop- 
ment of high efficiency waste power generation technology. 
Development of corrosion-resistant superheater’, “Demonstration 
tests of methanol conversion in oil-burning plants. Development 
and research of a methanol engine system for power generation”, 
and “Demonstration tests of methanol conversion in oil-burning 
plants. Demonstration tests of a reformed methanol total power 
generation system (System designing and its evaluation)”. Results 
up to FY 1991 and research and development plans in FY 1992 of 
these development projects of alcohol biomass technology are il- 
lustrated. 37 figs., 12 tabs. 


8252 (ETSU-S—1347) Review of steam and Stirling en- 
gines for energy from wastes systems: Final report. Energy for 
Sustainable Development Ltd., London (United Kingdom). 1992. 





84p. Order Number DE93759162. Source: OSTI; NTIS (US Sales 
Only). 

This study was commissioned on behalf of the United Kingdom 
Department of Energy (DEn), to provide a review of steam and 
Stirling engines for producing electricity from combustible industrial 
wastes in energy-from-wastes (EFW) schemes conducted under 
DEn programmes for energy recovery from general industrial and 
commercial wastes. Steam and Stirling engines also have applica- 
tions in areas outside this programme, however, such as power 
generation and pumping at landfill sites, or as prime movers using 
gas produced from anaerobic digestion of organic wastes. This re- 
port focuses on the state-of-the art of these engines, their technical 
and financial viability for EFW systems, their potential UK market, 
and opportunities for research and development which could en- 
hance their availability and improve their economics. The power 
range considered is 50 kwe to Imwe and includes combined heat 
and power systems. (author). 
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Refer also to citation(s) 7749, 8231, 9722, 9723, 9724, 9725, 
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8253 (ETDE/JP-mf-93768287, pp. 70-76) Transportation 
technology for overseas clean-energies. Haruta, M. (Govern- 
ment industrial Research Institute, Osaka, Osaka (Japan)). Agency 
of Industrial Science and Technology, Tokyo (Japan). Jul 1992. 
114p. (In Japanese). In Japan’s Sunshine Project.: 1991 annual 
summary of comprehensive research. Order Number 
DE93768287. Source: OSTI; NTIS (US Sales Only). 

Developmental researches have been made on a new high- 
performance catalyst to convert hydraulic and solar energies to 
more easily transportable methanol. The object of the researches 
is synthetic reaction of methanol through hydrogenation of CO2, a 
cause for global warming, against CO hydrogenation used currently 
in industrial methanol manufacture. As a result of comparison of 
activities with single oxide catalysts produced under a reaction 
pressure of eight atmospheric pressure, a catalyst using gold as a 
carrier produced methanol at a temperature lower by about 100°C, 
with production amount increased by four to six times. When com- 
pared with the conventional CwZnO catalyst, an Au/ZnO catalyst 
produced methanol at about 70% with the required reaction tem- 
perature higher by about 50°C. Further, in the case of a reaction 
pressure at 50 atmospheric pressure, the Au/ZnO catalyst required 
a reaction temperature higher by 50°C than the Cu/ZnO catalyst, 
but raised the maximum methanol yield from 1.2% to 5.3%. The 
Au/ZnO catalyst had the CO2 conversion and the methanol selec- 
tivity reaching approximately the same level as those for the Cu/ 
ZnO catalyst. 5 figs., 1 tab. 


8254 (ETDE/JP-mf-93768287, pp. 80-85) Investigation 
study on evaluation of new energy technology and develop- 
ment. Fukuda, K. (National Chemical Laboratory for Industry, 
Tsukuba (Japan)). Agency of Industrial Science and Technology, 
Tokyo (Japan). Jul 1992. 114p. (In Japanese). In Japan’s Sunshine 
Project.: 1991 annual summary of comprehensive research. Order 
Number DE93768287. Source: OSTI; NTIS (US Sales Only). 

An investigation was made on the current status of new methane 
utilization technologies and those to chemically convert and store 
photo-energy. The new methane utilization technologies under 
study include a direct hydrocarbon synthesizing method as an en- 
ergy saving process to manufacture gasoline and alcohols from 
methane. A key point in its study is development of high- 
performance catalysts. Also, processes to manufacture methanol 
and formaldehyde directly from methane using an oxygenated syn- 
thesis are being studied on a method using molybdenum catalysts, 
a method using catalyst-free reaction in high-pressure gaseous 
phases, and a method using photooxidizing reaction. With regard 
to technologies to chemically convert and store photo-energy, it is 
now possible to accumulate an energy of 22 Kceal per mole by using 
photo-functional macro molecules introduced with norbornadiene 
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residue. The technologies are expected of application to microma- 
chines. Basic studies are also under way on photo-energy storage 
using light induced and excited spin condition capturing effect. 


8255 (ETDE/JP-mf-93768309, pp. 72-77) Transportation 
technology for overseas clean-energies. Haruta, M. (Govern- 
ment Industrial Research Institute, Osaka, Osaka (Japan)). Agency 
of Industrial Science and Technology, Tokyo (Japan). Jul 1992. 
116p. In Japan’s Sunshine Project.: 1991 annual summary of com- 
prehensive research. Order Number DE93768309. Source: OSTI; 
NTIS (US Sales Only). 

Developmental researches have been made on a new high- 
performance catalyst to convert hydraulic and solar energies to 
more easily transportable methanol. The object of the researches 
is synthetic reaction of methanol through hydrogenation of CO2, a 
cause for global warming, against CO hydrogenation used currently 
in industrial methanol manufacture. As a result of comparison of 
activities with single oxide catalysts produced under a reaction 
pressure of eight atmospheric pressure, a catalyst using gold as a 
carrier produced methanol at a temperature lower by about100°C 
with production amount increased by four to six times. When com- 
pared with the conventional Cu/ZnO catalyst, an AwZnO catalyst 
produced methanol at about 70% with the required reaction tem- 
perature higher by about 50°C. Further, in the case of a reaction 
pressure at 50 atmospheric pressure, the Aw/ZnO catalyst required 
a reaction temperature higher by 50° than the CwZnO catalyst, but 
raised the maximum methanol yield from 1.2% to 5.3%. The Aw 
ZnO catalyst had the CO2 conversion and the methanol selectivity 
reaching approximately the same level as those for the Cu/ZnO 
catalyst. 5 figs., 1 tab. 


8256 (ETDE/JP-mf—93768309, pp. 81-86) Investigation 
study on evaluation of new energy technology and develop- 
ment. Fukuda, K. (National Chemical Laboratory for Industry, 
Tsukuba (Japan)). Agency of Industrial Science and Technology, 
Tokyo (Japan). Jul 1992. 116p. In Japan’s Sunshine Project.: 1991 
annual summary of comprehensive research. Order Number 
DE93768309. Source: OSTI; NTIS (US Sales Only). 

An investigation was made on the current status of new methane 
utilization technologies and those to chemically convert and store 
photo-energy. The new methane utilization technologies under 
study include a direct hydrocarbon synthesizing method as an en- 
ergy saving process to manufacture gasoline and alcohols from 
methane. A key point in its study is development of high- 
performance catalysts. Also, processes to manufacture methanol 
and formakiehyde directly from methane using an oxygenated syn- 
thesis are being studied on a method using molybdenum catalysts, 
a method using catalyst-free reaction in high-pressure gaseous 
phases, and a method using photooxidizing reaction. With regard 
to technologies to chemically convert and store photo-energy, it is 
now possible to accumulate an energy of 22 Kceal per mole by using 
photo-functional macro molecules introduced with norbornadiene 
residue. The technologies are expected of application to microma- 
chines. Basic studies are also under way on photo-energy storage 
using light induced and excited spin condition capturing effect. 


1003 Properties and Composition 


8257 (ETDE-mf—93766167) Technological cooperation 
with the PR of China - joint research on methanol vehicles. 
Decker, G.; Pan Kuirun. Volkswagenwerk AG, Wolfsburg (Ger- 
many); Bundesministerium fuer Forschung und Technologie, Bonn 
(Germany). Jan 1992 38p. Contract BMFT 522-7291-TV8701. Or- 
der Number DE93766167. Source: OSTI; NTIS (US Sales Only). 
In the People’s Republic of China the introduction of methanol 
as a fuel for the constantly increasing motor vehicle population is 
one of the main emphasis of the current 8th 5-Year Plan. In a trial 
programme of initially two years’ duration, which has now been ex- 
tended to the end of 1993, the feasibility of the use of methanol 
and the adaptation to Chinese conditions are to be tested. Since 
the end of 1987 eight methanol-fueled VW vehicles have been run- 
ning in Beijing. Additional test with methanol engines are being 
carried out at several research institutes. The programme is orga- 
nized by the State Science Technology Commission of China 
(SSTC) in close cooperation with the VW Research Department 
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and the Shanghai Volkswagen Company (SVW). This intermediate 
report describes test results mainly of the Chinese Research Group 
in the years 1989/1991 and gives an overview of energy resources 
and the auto industry in China. (orig.) With 5 refs., 8 tabs., 7 figs. 


13 HYDRO ENERGY 


1301 Resources and Availability 


8258 (IVO-A-04/92) Socio-cultural impacts of construc- 
tion and regulation of the waterway of Oulujoki river. Ruotsala, 
H. Imatran Voima Oy (IVO), Helsinki (Finland). 1992. 320p. (In 
Finnish). Order Number DE93761334. Source: OSTI; NTIS; INIS. 
The purpose of study was to clarify the socio-cultural impacts of 
the regulation and construction of Oulujoki river on the everyday 
life of people. Changes in work and livelihood, living and living 
satisfaction, and leisure time and recreation are considered as vari- 
ables. Quantitative and qualitative methods were combined in the 
study. The principal study material is composed of answers to a 
questionnaire and of 109 thematic interviews on the topic. The hold 
of the study is phenomenological-hermeneutical, with the intention 
to interpret the matter from the viewpoint of the attitudes and 
requirements of the waterway users. The theoretical frame of refer- 
ence was culture-ecological point of view and adaptive process. 
The emphasis of the study is on sociocultural adaptation. The atti- 
tude towards waterway construction and regulation was dependent 
on the background of the person interviewed. The attitude was 
considered e.g. by various interest groups and professional groups, 
such as farmers, inhabitants on the shore, recreation users, fisher- 
men, municipal elected officials. Other important variables were 
age, family stage and sex. Big local differences in the attitudes 
coukd also be found. While prevailing values in society and peo- 
ples’ modes of living are changing, also the attitude towards 
waterway and changes caused by waterway construction has 
changed in the region studied. The impacts on the sources of liveli- 
hood are minor for the moment, the impacts on living satisfaction 
and recreations are significant. While leisure time is increasing the 
recreation value of waterway increases, too. At the construction 
stage of the river, the economical and productional advantages 
took priority, and then no attention was paid to recreational use. 


1302 Site Geology and Meteorology 
Refer also to citation(s) 8261, 8888 


8259 (IVO-A-06/92) Condition monitoring of earth dams. 
Leskelae, A. Imatran Voima Oy (IVO), Helsinki (Finland). 1992. 49p. 
(In Finnish). Order Number DE93761340. Source: OSTI; NTIS. 

In the research work the ageing of earth dams was investigated 
concentrating mainly in the effect of frost. The results of measure- 
ments and georadar soundings carried out indicates that the effects 
and depth of seasonal frost can be evaluated by the existing em- 
pirical formulae. Georadar can be used not only for determining 
frost depth but also in most cases to determine the possible con- 
centrations of seepage water in the dam or in dam foundation. It 
seems that georadar can be used when the alternation caused by 
ageing are investigated. The basics for an index system to evalu- 
ate the operational condition and safety of old earth dams. The 
system is based mainly on the surveillance results obtained from 
the official dam safety control program. A short evaluation of dam 
failure costs compared to maintenance costs is given. 


1303 Plant Design and Operation 
Refer also to citation(s) 8261 


1305 Economic, industrial and Business Aspects 
Refer also to citation(s) 9194 


1306 Environmental Aspects 
Refer also to citation(s) 8258 
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8260 (KTM/E-B-117) A model of the environmental im- 
pacts of hydropower projects: Prestudy. Kemppainen, T.; 
Haemaelaeinen, |. Ministry of Trade and Industry, Helsinki (Fin- 
land). Energy Dept. 1992. 62p. (in Finnish). Order Number 
DE93761292. Source: OSTI; NTIS; INIS. 

The aim was to create a model of the effects of hydropower 
modernization and extension projects in Finland. To illustrate the 
effects of hydropower projects a checklist in the form of matrice 
was constructed. In this matrice all issues that could be significant 
in future hydropower projects were collected. Stable physical envi- 
ronmental changes are the starting-point for this matrice. The 
temporary change of hydropower constructions have also been un- 
der consideration. These are mainly environmental changes during 
construction. In chapter two the effects of hydropower moderniza- 
tion and extension projects physical environmental changes were 
examined. In chapter three the matrice was applied to some exam- 
ple cases. The cases were chosen to represent future hydropower 
projects. In addition these example cases represent urban areas, 
rural areas and uninhabited areas. The example cases were the 
extension of Tainionkoski hydropower plant at Vuoksi river, the 
modernization of Aeetsae power plant at Kokemaeenjoki river, the 
modernization of Stadsfors power plant at Lapuanjoki river in the 
centre of Uusikaarlepyy town and the construction of Kaitfors 
power plant at Perhonjoki river. Conclusions from usability of the 
model can be drawn on the ground of the example cases. The 
purpose of the model is to produce a checklist of estimated envi- 
ronmental effects in hydropower project of various kinds. 
Examination of issues within the model depends on local circum- 
stances. Endangered animal and plant species, for example, can 
be studied and estimated only if endangered animal and pliant 
species exist in the area of hydropower plant. Furthermore, the di- 
rection and extent of environmental effects depend on the local 
circumstances. The model is mainly a checklist of environmental 
effects caused by hydropower plant projects. 


1308 Health and Safety 


8261 (ETDE-IT-93-09) Probabilistic evaluation of seismic 
response of fluid-structure system. Bettinali, F.; Ciccotelli, M. 
Ente Nazionale per |l’Energia Elettrica, Milan (Italy). Centro di 
Ricerca Idraulica e Strutturale; Centro Informazioni Studi Espe- 
rienze (CISE), Milan (Italy). 1991. 9p. Order Number DE93758880. 
Source: OSTI; NTIS (US Sales Only). 

Given the seismic characteristics of Italian territory, structural 
safety problems as a consequence of possible earthquakes are of 
upmost importance for ENEL (Italian Board of Electricity) which di- 
rectly manages most of the largest electric power plants in Italy. 
Recently, ENEL recognized the opportunity to develop a probabilis- 
tic approach to the safety evaluation of the most important 
dam-reservoir systems and, to this purpose, a research program in 
cooperation with the CISE research institute and with the Depart- 
ment of Structural Mechanics of the University of Pavia was 
defined. As a first step, a method for the analysis of a deterministic 
linear system, whose response randomness is due to the seismic 
input only, was set up; a finite elements model of the dam-reservoir 
system was employed in the probabilistic approach. The compari- 
son of a real system response to different space distributions of the 
seismic input (uniform and multisupport excitation) is reported. 


14 SOLAR ENERGY 


8262 (ETDE/JP-mf-93767980) Japan’s Sunshine Project.: 
1991 annual summary of solar energy R and D program. 
Agency of Industrial Science and Technology, Tokyo (Japan). Jul 
1992 528p. (In Japanese). Order Number DE93767980. Source: 
OSTI; NTIS. 

The paper describes the 1991 results of the Sunshine Project/ 
solar energy research and development. As for solar energy utiliza- 
tion, R and D are made on types of advanced, high-efficiency, and 
amorphous solar cells. Photovoltaic hydrogen production and CO2 
fixation are also studied. For commercialization of the photovoltaic 
power generation system, technologies for thin substrate solar cells 








and tandem solar cells are studied. Researches are made on inte- 
gration of amorphous solar cells for electric power use, layer 
formation using new raw material gas, and production technology 
for high reliability and high quality. Studies are made on a new pro- 
duction method for ultra-high efficiency solar cells and compound 
semiconductor solar celis. Evaluation technology and peripheral 
technology for the photovoltaic power generation system are stud- 
ied. As for the photovoltaic power generation utilization system, a 
photovoltaic-wind power generation hybrid system and a 
photovoltaic-thermal hybrid system are studied. The analysis/ 
evaluation method is studied for commercialization of the photo- 
voltaic power generation system. Concerning solar heat utilization, 
researches are conducted on equipment, materials, elementary 
technology for commercialization of the industrial use solar system, 
solar heat refrigeration, the passive solar system, etc. International 
cooperation is also referred to. 


8263 (ETDE/JP-mf-93767980, pp. 484-490) Research and 
development of solar thermal energy system.: Fundamental 
research on solar materials. Tazawa, M. (Government Industrial 
Research Institute, Nagoya, Nagoya (Japan)). Agency of Industrial 
Science and Technology, Tokyo (Japan). Jul 1992. 528p. (in 
Japanese). In Japan’s Sunshine Project.: 1991 annual summary of 
solar energy R and D program. Order Number DE93767980. 
Source: OSTI; NTIS (US Sales Only). 

Solar thermal energy system materials were developed and their 
properties were evaluated in order to raise the overall utilization ef- 
ficiency (fair conditioning and lighting) in living environments using 
solar energy (on the ground and in space). For a light modulating 
material, nickel (hydro) oxide electrochromic thin film was fabri- 
cated that is thought most suitable for practical application among 
anodic materials, and its basic properties were investigated. In a 
wet film forming method, a WO3 thin film was fabricated by using a 
process of dip coating in ammonium tungstate solution. As a result 
of evaluating the film, electrochromism was observed. A polyrmeric 
electrode material was manufactured on a transparent glass 
electrode covered with polymer using polyethylene oxide 
dimethacrylate to discuss application of high polymer solid elec- 
trolyte to light modulating materials. For transparent heat insulating 
material, discussions were given on optimal manufacturing condi- 
tion for silica aerogel and its properties. Radiation cooling capability 
of selective radiation materials using inorganic thin films made from 
Si0. SiC,AI203,SiI3N4 was found to depend on the inorganic film 
thickness and the test sample temperatures. 9 figs. 


8264 (ETDE/JP-mf-93767980, pp. 525-528) Japan-Australia 
solar energy technical cooperative undertaking and similar ac- 
tivities with other countries. Ono, T. (New Energy and Industrial 
Technology Development Organization, Tokyo (Japan)). Agency of 
Industrial Science and Technology, Tokyo (Japan). Jul 1992. 528p. 
(In Japanese). In Japan’s Sunshine Project.: 1991 annual sum- 
mary of solar energy R and D program. Order Number 
DE93767980. Source: OSTI; NTIS (US Sales Only). 

This paper describes the current promotions and movements in 
cooperative undertakings between Japan and Australia and other 
countries related to solar energy technologies. The study plan con- 
sists of evaluation on performances of various solar cells and 
cooperative discussions on remote-area power supply systems, 
both of which are under way between Japan and Australia. Be- 
tween Japan and France, information was exchanged on solar 
energy utilization technologies and development directions. Be- 
tween Japan and the U.S.A., the current state and future policies 
were discussed at the Japan-U.S. meetings in the 22nd interna- 
tional IEEE Conference for Solar Energy Power Generation. 
Information exchange was also carried out at the International 
15ES Solar Energy Conference and the 180 th Conference of U.S. 
Electrochemical Society. Between Japan and Spain, investigations 
and information exchange were conducted at CIEMAT, a govern- 
ment attached organization. Multinational cooperation included 
information collection on the IEA solar energy air-conditioning and 
hot water supply program and investigation on the system linking 
systems used in the U.S.A. Japan has participated in the 9th joint 
conference for the summit working group and the preparatory 
meetings for the new implementation agreement on the IEA solar 
beam power generation. 


14 SOLAR ENERGY 


8265 (ETDE/JP-mf-93768069) Japan’s Sunshine Project.: 
1991 annual summary of solar energy R and D program. 
Agency of Industrial Science and Technology, Tokyo (Japan). Jul 
1992 541p. Order Number DE93768069. Source: OSTI; NTIS; 
Available from Agency of Industrial Science Technology, 1-3-1 Ka- 
sumigaseki, Chiyoda-ku, Tokyo, Japan. 

The paper describes the 1991 results of the Sunshine Project/ 
solar energy research and development. As for solar energy utiliza- 
tion, R and D are made on types of advanced, high-efficiency, and 
amorphous solar cells. Photovoltaic hydrogen production and CO2 
fixation are also studied. For commercialization of the photovoltaic 
power generation system, technologies for thin substrate solar cells 
and tandem solar cells are studied. Researches are made on inte- 
gration of amorphous solar cells for electric power use, layer 
formation using new raw material gas, and production technology 
for high reliability and high quality. Studies are made on a new pro- 
duction method for ultra-high efficiency solar cells and compound 
semiconductor solar cells. Evaluation technology and peripheral 
technology for the photovoltaic power generation system are stud- 
ied. As for the photovoltaic power generation utilization system, a 
photovoltaic-wind power generation hybrid system and a 
photovoltaic-thermal hybrid system are studied. The analysis/ 
evaluation method is studied for commercialization of the photo- 
voltaic power generation system. Concerning solar heat utilization, 
researches are conducted on equipment, materials, elementary 
technology for commercialization of the industrial use solar system, 
solar heat refrigeration, the passive solar system, etc. International 
cooperation is also referred to. 


8266 (ETDE/JP-mf-93768069, pp. 488-494) Research and 
development of solar thermal energy system.: Fundamental 
research on solar materials. Tazawa, M. (Government Industrial 
Research Institute, Nagoya, Nagoya (Japan)). Agency of Industrial 
Science and Technology, Tokyo (Japan). Jul 1992. 541p. In 
Japan’s Sunshine Project.: 1991 annual summary of solar energy 
R and D program. Order Number DE93768069. Source: OSTI; 
NTIS (US Sales Only). 

Solar thermal energy system materials were developed and their 
properties were evaiuated in order to raise the overall utilization ef- 
ficiency (air conditioning and lighting) in living environments using 
solar energy (on the ground and in space). For a light modulating 
material, nickel (hydro) oxide electrochromic thin film was fabri- 
cated that is thought most suitable for practical application among 
anodic materials, and its basic properties were investigated. In a 
wet film forming method, a WOS3 thin film was fabricated by using a 
process of dip coating in ammonium tungstate solution. As a result 
of evaluating the film, electrochromism was observed. A polymeric 
electrode material was manufactured ora transparent glass 
electrode covered with polymer using polyethylene oxide 
dimethacrylate to discuss application of high polymer solid elec- 
trolyte to light modulating materials. For transparent heat insulating 
material, discussions were given on optimal manufacturing condi- 
tion for silica aerogel and its properties. Radiation cooling capability 
of selective radiation materials using inorganic thin films made from 
SiO,SiC,Al203,Si3N4 was found to depend on the inorganic film 
thickness and the test sample temperatures. 9 figs. 


8267 (ETDE/JP-mf—93768069, pp. 537-541) Japan-Australia 
solar energy technical cooperative undertaking and similar ac- 
tivities with other countries. Ono, T. (New Energy and Industrial 
Technology Development Organization, Tokyo (Japan)). Agency of 
Industrial Science and Technology, Tokyo (Japan). Jul 1992. 541p. 
In Japan’s Sunshine Project.: 1991 annual summary of solar en- 
ergy R and D program. Order Number DE93768069. Source: 
OSTI; NTIS (US Sales Only). 

This paper describes the current promotions and movements in 
cooperative undertakings between Japan and Australia and other 
countries related to solar energy technologies. The study plan con- 
sists of evaluation on performances of various solar cells and 
cooperative discussions on remote-area power supply systems, 
both of which are under way between Japan and Australia. Be- 
tween Japan and France, information was exchanged on solar 
energy utilization technologies and development directions. Be- 
tween Japan and the U.S.A., the current state and future policies 
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were discussed at the Japan-U.S. meetings in the 22nd Interna- 
tional IEEE Conference for Solar Energy Power Generation. 
Information exchange was also carried out at the International 
ISES Solar Energy Conference and the 180 th Conference of U.S. 
Electrochemical Society. Between Japan and Spain, investigations 
and information exchange were conducted at CIEMAT, a govern- 
ment attached organization. Multinational cooperation included 
information collection on the IEA solar energy air-conditioning and 
hot water supply program and investigation on the system linking 
systems used in the U.S.A. Japan has participated in the 9th joint 
conference for the summit working group and the preparatory 
meetings for the new implementation agreement on the IEA solar 
beam power generation. 


1401 Resources and Availability 


8268 (NREL/TP—463-4771) Evaluation of solar radiation 
measurement systems: EPRI/NREL final test report: Volume 1. 
Stoffel, T.; Riordan, C.; Bigger, J. National Renewable Energy 
Lab., Golden, CO (United States). Nov 1992. 63p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 
83CH10093. Order Number DES93000020. Source: OSTI; NTIS; 
GPO Dep. 

Measured solar radiation resource data are needed by electric 
utilities to evaluate the potential of renewable energy options like 
photovoltaics in their service territory. In this final test report, we 
document a cooperative project of the Electric Power Research In- 
stitute (EPRI) and the National Renewable Energy Laboratory 
(NREL) to compare available measurement system options for per- 
forming solar radiation resource assessments. We present the 
detailed results of a 6-month field comparison of thermopile-based 
pyranometer and pyrheliometer solar irradiance measurement sys- 
tems with two different implementations of the rotating shadowband 
radiometer (RSR) concept installed at NREL’s Solar Radiation Re- 
search Laboratory (SRRL) in Golden, Colorado. 


1403 Economic, Industrial, and Business Aspects 


Refer also to citation(s) 8326, 8361, 8363, 8368, 8418, 8423, 
8475, 9192, 11438 


8269 (CONF-9106419-—, pp. 12-13) The know-how comes 
from the Cologne region, the others have the headlines. Bein- 
hauer, H. Gas-, Elektrizitaets- und Wasserwerke Koeln AG (GEW) 
(Germany); Industrie- und Handelskammer zu Koeln (Germany); 
Stadt Koeln (Germany). Amt fuer Stadtentwicklungsplanung. 1991. 
74p. (In German). From Experts’ symposium on solar technology: 
Focus - the region of Cologne; Koeln (Germany); 6-8 Jun 1991. In 
Solar technology. Focus - the region of Cologne. Documentation. 
Order Number DE93758471. Source: OSTI; NTIS (US Sales Only). 

This speech which was held during a 3-days meeting gives a 
general view at the structure of the solar-technical companies in 
the Cologne region within the framework of the initiative to 
strengthen the solar-technical enterprises in the Cologne region. 
The margin reaches from foil and mirror techniques for collecting 
and concentrating solar light up to storing techniques, techniques 
of coupling system parts and their control, concepts of integrating 
solar and conventional house techniques and for solar facade and 
power plant techniques. (BW)). 


8270 (CONF-9106419-, pp. 14-18) Structure-political 
meaning of solar techniques to the region of Cologne. Wacker- 
bauer, J. (Ifo-Inst. fuer Wirtschaftsforschung, Muenchen 
(Germany)). Gas-, Elektrizitaets- und Wasserwerke Koeln AG 
(GEW) (Germany); Industrie- und Handelskammer zu Koeln 
(Germany); Stadt Koeln (Germany). Amt fuer Stadtentwicklungspla- 
nung. 1991. 74p. (In German). From Experts’ symposium on solar 
technology: Focus - the region of Cologne; Koeln (Germany); 6-8 
Jun 1991. In Solar technology. Focus - the region of Cologne. Doc- 
umentation. Order Number DE93758471. Source: OSTI; NTIS 
(US Sales Only). 

By order of the city of Cologne, an expertise on the initiation of 
environmental technologies in Cologne dealing with also solar 
economy was set up by the ifo-institute for economical research. 
The structure-political meaning of solar techniques in the region of 
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Cologne are dealt with. The demand situation is outlined and pos- 
sibilities of supporting the region as a location are shown. (BWI). 


8271 (CONF-9106419-, pp. 19-22) Solar energy and ways 
of utilizing it. Eisenbeiss, G. (Deutsche Forschungsanstalt fuer 
Luft- und Raumfahrt, Koeln (Germany)). Gas-, Elektrizitaets- und 
Wasserwerke Koeln AG (GEW) (Germany); Industrie- und Handel- 
skammer zu Koeln (Germany); Stadt Koeln (Germany). Amt fuer 
Stadtentwicklungsplanung. 1991. 74p. (In German). From Experts’ 
symposium on solar technology: Focus - the region of Cologne; 
Koeln (Germany); 6-8 Jun 1991. In Solar technology. Focus - the 
region of Cologne. Documentation. Order Number DE93758471. 
Source: OSTI; NTIS (US Sales Only). 

Starting from the description of the research activities of DLR in 
Cologne in the field of solar research, a general view at the 
present areas of application of renewable energy sources is given. 
The authors require, regarding the further development, strategies 
favouring solar power plants in the solar belt of the world to be de- 
veloped. Here, the energy and COz2 substitution can be contributed 
to in a most economical way. This means however, that in the de- 
veloping countries, certain structures for the power industry must 
be created. Here, the initiative of especially German power suppli- 
ers is expected. (BWI). 


8272 (CONF-9106419-, pp. 23-26) Research, technology 
transfer and advanced education in the field of renewable en- 
ergy sources, as illustrated by the example of Fachhochschule 
Koeln. Heinen, K.U. (Fachhochschule Koeln (Germany). Inst. fuer 
Tropentechnologie). Gas-, Elektrizitaets- und Wasserwerke Koein 
AG (GEW) (Germany); Industrie- und Handelskammer zu Koeln 
(Germany); Stadt Koeln (Germany). Amt fuer Stadtentwicklungspla- 
nung. 1991. 74p. (In German). From Experts’ symposium on solar 
technology: Focus - the region of Cologne; Koeln (Germany); 6-8 
Jun 1991. In Solar technology. Focus - the region of Cologne. Doc- 
umentation. Order Number DE93758471. Source: OSTI; NTIS 
(US Sales Only). 

The Cologne Technical College has been dealing with solar tech- 
niques since 1977. In addition to lectures in the Faculty of 
Electrical Energy Techniques, supplemental courses are offered, 
such as "technology in the tropical regions” and "energy technol- 
ogy”. Within the framework of R and D projects, a number of solar 
projects was carried out using funds provided by industry and the 
Fed. Ministry of Research and Technology. Furthermore, knowl- 
edge and know-how was transferred to Thailand, Bolivia, Gambia, 
and India through consultations and opinions. In addition to the in- 
struments of technology transfer which were listed here, theses of 
students do make a usable contribution. Problems connected with 
this are dealt with here. (BWI). 


8273 (CONF-9106419-, pp. 27-29) Qualification of photo- 
voltaic components in the laboratories of the Technical 
Control Board (TUeV) Rhineland. Wiesner, W. (TUeV Rheinland, 
Koeln (Germany). Inst. fuer Energietechnik und Umweltschutz). 
Gas-, Elektrizitaets- und Wasserwerke Koeln AG (GEW) (Ger- 
many); Industrie- und Handelskammer zu Koeln (Germany); Stadt 
Koeln (Germany). Amt fuer Stadtentwicklungsplanung. 1991. 74p. 
(In German). From Experts’ symposium on solar technology: Fo- 
cus - the region of Cologne; Koeln (Germany); 6-8 Jun 1991. In 
Solar technology. Focus - the region of Cologne. Documentation. 
Order Number DE93758471. Source: OSTI; NTIS (US Sales Only). 

Supporting photovoltaics includes the supporting of system tech- 
niques. In this connection, testing the individual components of the 
various photovoltaic systems is of importance. The systems should 
be tested before they are used to find out if they meet the require- 
ments. Particularly important in this regard is the climate chamber 
which helps to simulate the temperature and humidity conditions of 
both solar and tropical regions. The final statement, however, is as 
follows: the applicability of components and systems can be tested 
only during practical operation on site under realistic conditions. 
(BWI). 


8274 (CP-92-3) Future prospects for renewable energy 
sources in a global frame. Lund, P. International Inst. for Applied 
Systems Analysis, Laxenburg (Austria). Jun 1992. [380] Source: 
OSTI; NTIS (US Sales Only); INIS. 





The objective of this study has been to evaluate the possibilities 
of some new energy sources (solar, wind) in the future world en- 
ergy supply. We intend to prepare future projections accounting for 
limitations in infrastructure, time and material inputs. One underly- 
ing assumption in the analyses is that new technologies will see an 
early market introduction in the near future which would continue 
up to year 2020. During these 30 years, there will still be techno- 
logical developments leading to a much better manufacturability, 
mass production, and hence reduced costs. In year 2020, the in- 
dustrial and economic infrastructure of new energy sources would 
be mature for a major penetration into the world energy market 
starting to substitute existing energy sources mainly for environ- 
mental reasons. This scenario will be suported by more factual 
information and data in the following chapters. Each new energy 
technology will be handled separately. (Quittner). 


8275 (ETDE/JP-mf—93767980, pp. 523-524) Research and 
development of utilization technology of solar thermal system 
for industrial and other use.: Feasibility study for energy self 
sufficient citles (solar cities). Ono, T. (New Energy and Industrial 
Technology Development Organization, Tokyo (Japan)). Agency of 
Industrial Science and Technology, Tokyo (Japan). Jul 1992. 528p. 
(In Japanese). In Japan’s Sunshine Project.: 1991 annual sum- 
mary of solar energy R and D program. Order Number 
DE93767980. Source: OSTI; NTIS (US Sales Only). 

The present study has constituted such regenerative energy sys- 
tems as active solar systems and solar cells around passive solar 
systems based on the conception of energy self sufficient cities, in- 
spected and looked for the practicability of the systems and their 
related technologies. The study consists of discussing images of 
energy self sufficient cities and self energy sufficient architectures 
therein through inspecting literatures and interviewing experts in 
the concerned sources. In addition, the energy consumption and 
the current state of demand and supply structure were investigated 
to select materials, technologies, and systems required to structure 
the self energy sufficient cities. The study result was discussed on 
the selected model city, especially two areas of business parks 
and research parks. Actual states of the energy utilization were 
made clear according to usage of buildings. Such items were put 
in order as the available energy self sufficing technologies, energy 
saving, possibility of solar energy substitution, and conditions as an 
energy self sufficient city to discuss effect of energy saving. An en- 
ergy flow sheet was depicted upon systematizing the images on 
energy self sufficient cities. 


8276 (ETDE/JP-mf-93768069, pp. 534-536) Research and 
development of utilization technology of solar thermal system 
for industrial and other use.: Feasibility study for energy self 
sufficient cities (solar cities). Ono, T. (New Energy and Industrial 
Technology Development Organization, Tokyo (Japan)). Agency of 
industrial Science and Technology, Tokyo (Japan). Jul 1992. 541p. 
In Japan’s Sunshine Project.: 1991 annual summary of solar en- 
ergy R and D program. Order Number DE93768069. Source: 
OSTI; NTIS (US Sales Only). 

The present study has constituted such regenerative energy sys- 
tems as active solar systems and solar cells around passive solar 
systems based on the conception of energy self sufficient cities, in- 
spected and looked for the practicability of the systems and their 
related technologies. The study consists of discussing images of 
energy self sufficient cities and self energy sufficient architectures 
therein through inspecting literatures and interviewing experts in 
the concerned sources. In addition, the energy consumption and 
the current state of demand and supply structure were investigated 
to select materials, technologies, and systems required to structure 
the self energy sufficient cities. The study result was discussed on 
the selected model city, especially two areas of business parks 
and research parks. Actual states of the energy utilization were 
made clear according to usage of buildings. Such items were put 
in order as the available energy self sufficing technologies, energy 
saving, possibility of solar energy substitution, and conditions as an 
energy self sufficient city to discuss effect of energy saving. An en- 
ergy flow sheet was depicted upon systematizing the images on 
energy self sufficient cities. 


8277 (INIS-mf-13433) Study on heat and mass transfer 
between a greenhouse considered as a solar air heater and a 
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rock packed bed as ambient control system. Ajona Maeztu, J.I. 
(Centro de Investigaciones Energeticas, Medioambientales y Tec- 
nologicas (CIEMAT), Madrid (Spain)). Universidad Complutense de 
Madrid (Spain). Dept. de Fisica Atomica, Molecular y Nuclear. 
1990[294] (in Spanish). Source: OSTI; NTIS (US Sales Only); INIS. 

A general study on heat transfer in dry packed beds is made, 
with special emphasis in comparing different transient models and 
in identifying the required conditions by which the attained results 
are equivalent. The differences in thermal behaviour on packed 
beds, when simultaneous heat mass transfer occurs as wet air is 
used as heat transfer fluid and exchanges heat and water with the 
solid in the bed, is analyzed. We modelize wet packed beds con- 
sidering them as one dimension adsorbents beds, with dispersive 
and non-dispersive models, where adsorption, condensation- 
evaporation and liquid water downward flow from condensate 
phenomena are present. Models were solved numerically and ex- 
periments with a rock bed with dry and wet air through it, were 
made to test assumptions and to further understand the behavior 
of the system, obtaining a pretty good agreement between ex- 
pected and measured profiles of the temperature evolution within 
the packed bed. As a possible application of the wet rock bed for 
storage purposes, a forced ventilation greenhouse was character- 
ized as a wet air solar heater and analyzed the energetic potential 
of storing the heat that has to be rejected during daytime to control 
the crop ambient conditions, in a rock bed for later use at night for 
heating. (author). 


1405 Solar Energy Conversion 
Refer also to citation(s) 8434, 9201, 9588, 9636, 10161 


8278 (CONF-9106419-, pp. 40-41) Solar chemistry - a 
young, attractive branch for the utilization of renewable ener- 
gles. Funken, K.H. (Deutsche Forschungsanstalt fuer Luft- und 
Raumfahrt, Koein (Germany)). Gas-, Elektrizitaets- und Wasserw- 
erke Koeln AG (GEW) (Germany); Industrie- und Handelskammer 
zu Koeln (Germany); Stadt Koeln (Germany). Amt fuer Stadten- 
twicklungsplanung. 1991. 74p. (in German). From Experts’ 
symposium on solar technology: Focus - the region of Cologne; 
Koeln (Germany); 6-8 Jun 1991. In Solar technology. Focus - the 
region of Cologne. Documentation. Order Number DE93758471. 
Source: OSTI; NTIS (US Sales Only). 

In chemical production, fossile energy sources are still being 
used primarily. The goal of solar chemistry is to provide solar en- 
ergy for the production of power fuels and chemicals on the one 
hand and to make a contribution to the storage of solar energy in 
the form of secondary energy sources of high quality on the other. 
This article shows at some examples tested in the demonstration 
scale which principle ways of chemical utilization of solar energy 
are available. These are: Solar vapour reforming of methane, solar 
photochemical syntheses of fine chemicals, solar photocatalytic de- 
contamination of water-polluting substances and the solar furnace 
with high flux density. (BWI). 


8279 (CONF-9203214—1) Manipulating the chloroplast 
genome of Chlamydomonas: Present realities and future 
prospects. Boynton, J.; Gillham, N.; Hauser, C.; Heifetz, P.; Lers, 
A.; Newman, S.; Osmond, B. Duke Univ., Durham, NC (United 
States). [1992]. 7p. Sponsored by USDOE, Washington, DC 
(United States); Department of Health and Human Services, Wash- 
ington, DC (United States). DOE Contract FG05-89ER14005. Grant 
GM-19427. From Molecular regulation of genes and enzymes in 
photosynthesis; Inuyama (Japan); 15-19 Mar 1992. Order Number 
DE93004513. Source: OSTI; NTIS; GPO Dep. 

Biotechnology is being applied in vitro modification and stable 
reintroduction of chloroplast genes in Chlamydomonas reinhardtii 
and Nicotiana tabacum by homologous recombination. We are at- 
tempting the function analyses of plastid encoded proteins involved 
in photosynthesis, characterization of sequences which regulate 
expression of plastid genes at the transcriptional and translational 
levels, targeted disruption of chloroplast genes and molecular anal- 
ysis of processes involved in chloroplast recombination. 


8280 (CONF-9210284—) Interagency Advanced Power 
Group Solar Photovoltaic Panel Fall meeting minutes, October 
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22, 1992. Horizon Data Corp., Reston, VA (United States). Power 
Information Center. [1992]. 90p. Sponsored by USDOE, Washing- 
ton, DC (United States); National Aeronautics and Space 
Administration, Washington, DC (United States). DOE Contract 
AC01-90CE90053. From Interagency Advanced Power Group 
(IAPG) solar photovoltaic panel meeting; Cleveland, OH (United 
States); 22 Oct 1992. Order Number DE93006188. Source: OST]; 
NTIS; GPO Dep. 

This report contains discussions on the following topics: Leaf, 
TPL, and ®°Co Gamma source testing facilities; in-house photo- 
volatic research effort; US Army’s interest developing small 
thermophotovoatic power source for a variety of missions; charging 
lead acid batteries with unregulated photovolatic panels; testing of 
solar array panels for space applications; polycrystalline CulnSe2 & 
CdTe PV solar cells and, current activities in the US photovolatic 
program. 


8281 (ETDE/JP-mf-93767980, pp. 1-3) Research and 
development of photovoltaic power system.: Fundamental re- 
search on solar cells(fundamental research on new type 
crystalline solar cells). Sekigawa, T. (Electrotechnical Laboratory, 
Tsukuba (Japan)). Agency of Industrial Science and Technology, 
Tokyo (Japan). Jul 1992. 528p. (In Japanese). In Japan’s Sunshine 
Project.: 1991 annual summary of solar energy R and D program. 
Order Number DE93767980. Source: OSTI; NTIS (US Sales Only). 
A report is given on the result of the Sunshine Project during 
1991 for prototype production of solar cells with crystalline silicon 
thin film/buffer layer/alumina ceramic substrate construction using 
the fusing crystallization technology that uses Ar laser,etal. Results 
of discussing the efficiency limiting factors thereof are described. 
With an aim of obtaining effects of decreased resistance in thin 
films and back surface field (BSF), cells formed with high concen- 
tration dope layer, SIN x layer to prevent impurity diffusion, and 
crystalline silicon thin film in that order were produced, but no 
higher efficiency was obtained than that in conventional cells with 
simple construction (6%). Generally, some cells with small short cir- 
cuit current are found to have as high open circuit voltage as about 
. 0.5 V, whose carrier diffusion lengths are recognized smaller than 
thin film thicknesses from spectral sensitivity measurements. As a 
result of improving a plasma CVD equipment and its operation pro- 
cess in an experiment for fusing and recrystallizing Si films using 
electron beams, two-layer films with a thickness of 2.54 m more 
were produced successfully without developing cracks. 9 refs. 


8282 (ETDE/JP-mf-93767980, pp. 18-24) Research and 
development of photovoltaic power system.: Research and de- 
velopment of high-efficiency solar batteries (research on 
surface recombination process). Hasegawa, H. (Hokkaido 
University, Sapporo (Japan). Faculty of Engineering). Agency of In- 
dustrial Science and Technology, Tokyo (Japan). Jul 1992. 528p. 
(In Japanese). In Japan’s Sunshine Project.: 1991 annual sum- 
mary of solar energy R and D program. Order Number 
DE93767980. Source: OSTI; NTIS (US Sales Only). 

With an objective to elucidate methods to evaluate the surface or 
interface recombination process which limits efficiencies in thin 
solar cells using thin silicon crystalline films and to reduce the re- 
combination, discussions are being given on simulation programs 
developed to calculate surface responses from the recombination. 
This paper describes the results of the Sunshine Project during 
1991 including evaluations on surface recombination rates using 
the frequency modulated photo-current method, on distribution of 
semiconductor surface levels using the photo-luminescence (PL) 
surface level spectroscope, and on the recombination rates on 
silicon surface using the PL process. The PL intensity can be ob- 
tained by calculating carrier density distribution at optional 
excitation light intensities using one-dimensional simulation that in- 
corporates such conditions as surface and bulk recombination as 
well as carrier generation. It was verified that this method can be 
used to evaluate shapes of surface level distribution on Si surface 
and to confirm how the recombination rates depend upon excita- 
tion lights. 2 refs., 12 figs. 


8283 (ETDE/JP-mf-93767980, pp. 25-31) Research and 
development of photovoltaic power system.: Research and de- 
velopment of high-efficiency solar batteries (research on 
surface passivation for high-efficiency silicon solar cells). 
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Saito, T. (Tokyo University of Agriculture and Technology, Tokyo 
(Japan)). Agency of Industrial Science and Technology, Tokyo 
(Japan). Jul 1992. 528p. (in Japanese). In Japan’s Sunshine 
Project.: 1991 annual summary of solar energy R and D program. 
Order Number DE93767980. Source: OSTI; NTIS (US Sales Only). 
With an objective to form high-quality passivation in solar cells as 
part of the Sunshine Project studies, evaluations are given on SiO2 
Si interface constructions, and fundamental studies are conducted 
carrier capturing phenomenon in interfaces. there results obtained 
during 1991 are reported in this paper. Optical SiO2 properties as 
a result of thermal CVD process, and SiO2/Si interface construc- 
tions were evaluated using a spectral ellipsometer. The thicker the 
film thickness, the greater the film refraction factor has grown, with 
a trend becoming constant at about 1.45 (at 630 nm). The growth 
was inferred to have been caused from gas turbulence during the 
initial reaction phase as identified from comparing the film with a 
photo-CV D-processed film. Refraction factors were calculated on a 
surface passivation type flat surface film and a v-grooved type sur- 
face film with two-layer refraction preventive film consisted of 
MgF2/ZnS. It was observed that the refraction factor for the latter 
film is close to nearly zero, and the factor increases when the SiO2 
film thickness becomes as thick as 70 nm. Other cell characteris- 
tics were also discussed using simulations. 3 refs., 7 figs., 1 tab. 


8284 (ETDE/JP-mf-93767980, pp. 32-38) Research and 
development of photovoltaic power system.: Research and de- 
velopment of high-efficiency solar batteries (optimization of 
bandgaps of chalcopyrite semiconductors). Konagai, M. (Tokyo 
Institute of Technology, Tokyo (Japan)). Agency of Industrial Sci- 
ence and Technology, Tokyo (Japan). Jul 1992. 528p. (in 
Japanese). In Japan’s Sunshine Project.: 1991 annual summary of 
solar energy R and D program. Order Number DE93767980. 
Source: OSTI; NTIS (US Sales Only). 

Amorphous/multti-element compound tandem solar cells are 
under development as part of the Sunshine Project. This paper re- 
ports the results of the project during 1991 including evaluations on 
CulnS2(CisS) thin films processed by a selenidation process, using 
a photoluminescence (PL) method, and development of photo- 
MOCVD technology for ZnO to make window layers. Since 
evaluation of intrinsic defects in films is critical in evaluating electri- 
cal and optical properties of thin films, defect evaluations were 
conducted using the PL method for thin films manufactured by 
using solid and gaseous phase selenidation processes or a triple- 
source simultaneous deposition process. For example, PL spectra 
of Cu-rich, In-rich, and three other kinds of films with different com- 
positions manufactured by using the gaseous phase selenidation 
process indicate that PL spectra of CiS films that exhibit high effi- 
ciency are within a narrow range on the In-rich side somewhat 
shifted from the stoichiometric ratio. The measurement results 
agreed well with the conversion efficiencies of manufactured batter- 
ies, and the method was evaluated as an effective method which 
reflects slight difference in film materials. 5 refs., 8 figs., 1 tab. 


8285 (ETDE/JP-mf-93767980, pp. 39-43) Research and 
development of photovoltaic power system.: Research and de- 
velopment of high-efficiency solar batteries (research on low 
temperature deposition of polycrystalline thin films). Sato, K. 
(Tokyo University of Agriculture and Technology, Tokyo (Japan)). 
Agency of Industrial Science and Technology, Tokyo (Japan). Jul 
1992. 528p. (in Japanese). In Japan’s Sunshine Project.: 1991 an- 
nual summary of solar energy R and D program. Order Number 
DE93767980. Source: OSTI; NTIS (US Sales Only). 

Researches are under way as part of the Sunshine Project with 
objectives of completing a technology to manufacture a chalcopy- 
rite ternary compound semiconductor CulnSe2 for . solar cells, 
using the ionizing cluster beam method, and to evaluate properties 
of the films thus obtained. This paper reports the result of the re- 
searches conducted during 1991. From the fact that CulnSe2 films 
formed using a multi-element deposition process involve two-layer 
films, the present researches performed observations on the differ- 
ence between the two-layer films and In-excess films using an 
optical microscope and an SEM. The result revealed that the size 
of grains in the In-excess films is as small as 0.1m while that of 
the Cu-excess films is as large as 0.5um, and that the size of 





grainsin the two-layer films is nearly the same as that of the Cu- 
excess films, but the particles have no clearance among them, and 
are fused. In addition, oxygen annealing effect as a result of photo- 
luminescence was observed using Ar laser and YAG laser. Thus 
the difference in composition between the surface and the entire 
film body was elucidated. 3 refs., 5 figs. 


8286 (ETDE/JP-mf-93767980, pp. 44-49) Research and 
development of photovoltaic power system.: Research and de- 
velopment of amorphous solar cells (local structure in 
amorphous silicon). Morigaki, K. (The University of Tokyo, Tokyo 
(Japan). Institute for Solar State Physics). Agency of Industrial Sci- 
ence and Technology, Tokyo (Japan). Jul 1992. 528p. (in 
Japanese). In Japan’s Sunshine Project.: 1991 annual summary of 
solar energy R and D program. Order Number DE93767980. 
Source: OSTI; NTIS (US Sales Only). 

Developments are under way as part of the Sunshine Project on 
amorphous silicon containing H and F. This paper reports the re- 
sult of the developments conducted during 1991. The present 
development efforts were made at observations on photoabsorption 
spectra and photoconduction spectra on artificial materials (thin 
films with a band edge modulated structure) modulated vertically 
on the basis of composition factor “x” of N in a-Si(1-x)Nx:H, using 
test samples with a modulation cycle wavelength of 100A. As a re- 
sult, it was found that both spectra virtually correspond to each 
other. Photodegradation in the modulation structured films was in- 
vestigated by means of the measurements of light irradiation at low 
temperatures and photoluminescence (PL). The result showed that 
the degradation in the films is of approximately the same extent as 
that in high-quality a-Si:H bulk films. Investigations were carried out 
also on the difference in light irradiation between at room tempera- 
tures and low temperatures based on measurements of optically 
detected electron-nuciear double resonance (ODENDOR), and on 
the state of electrons in microstructures of doped test samples. In 
addition, the light irradiation PL spectra on hydrogen-diluted glow 
discharge films revealed that photodegradation is a phenomenon 
peculiar to amorphous materials. 7 refs., 7 figs. 


8287 (ETDE/JP-mf-93767980, pp. 50-56) Research and 
development of photovoltaic power system.: Research and de- 
velopment of amorphous solar cells (study of electronic states 
In a-Si from optical and optoelectronic properties). Hamakawa, 
Y. (Osaka University, Osaka (Japan)). Agency of Industria! Science 
and Technology, Tokyo (Japan). Jul 1992. 528p. (In Japanese). In 
Japan’s Sunshine Project.: 1991 annual summary of solar energy 
R and D program. Order Number DE93767980. Source: OSTI; 
NTIS (US Sales Only). 

With an aim of completing high-performance solar cells, study is 
under way focussed on elucidating optoelectronic properties and 
electronic states in glow-discharge decomposed amorphous silicon 
(a-Si) films. This paper reports the result of the Sunshine Project 
achieved during 1991. A development was accomplished on a 
modulated light carrier grating (MPG) method, which enables mea- 
surements under optional modulation frequencies as a method to 
evaluate different transportation parameters of a-Si including its dif- 
fusion lengths, by generalizing the theory of the conventional 
constant light carrier grating (SSPG) method. The method was ap- 
plied to clarify quantitatively bipolar diffusion lengths, carrier life, 
and the ratio of drift movement of electrons and holes. Next, a 
CVD film forming experiment using synchrotron radiation (SR) light 
as an excitation light revealed a large dependence of the growth 
rates on the SR light intensities and its importance. Further, an ex- 
periment on four-terminal connected tandem batteries achieved an 
overall efficiency of 20.3%. 8 refs., 3 figs. 


8288 (ETDE/JP-mf-93767980, pp. 57-63) Research and 
development of photovoltaic power system.: Research and de- 
velopment of amorphous solar cells (investigation of defect 
states In amorphous silicon). Hirose, M. (Hiroshima University, 
Hiroshima (Japan)). Agency of Industrial Science and Technology, 
Tokyo (Japan). Jul 1992. 528p. (In Japanese). In Japan’s Sunshine 
Project.: 1991 annual summary of solar energy R and D program. 
Order Number DE93767980. Source: OSTI; NTIS (US Sales Only). 

For an optimal design for amorphous silicon solar cells, studies 
are under way focussing on evaluating defect level densities in 
amorphous silicon containing hydrogen and elucidating film forming 
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conditions and defect generating processes. This paper reports the 
result of the Sunshine Project achieved during 1991. Among sev- 
eral themes, the studies having been made up to the previous year 
included, for example, forming polysilane-structured films using the 
cooled plasma CVD process, which spontaneously oxidizes easily 
room temperature. The present study discussed optimizing the de- 
position temperatures in forming the films. As a result, it was found 
that a chemically stable wide gap silicor films can be synthesized 
at a deposition temperature of —84°C. Also on the film growing 
processes, following the result of the studies having been achieved 
up to the previous year, the ion injection onto the growing surface 
was controlled by using direct current bias, and its effect was in- 
vestigated. As a result, reduction in the growth rates because of 
increased negative bias and deterioration in the surface morphol- 
ogy were observed. 14 refs., 5 figs. 


8289 (ETDE/JP-mf-93767980, pp. 64-70) Research and 
development of photovoltaic power system.: Research and de- 
velopment of amorphous soler cells (interface studies of 
amorphous silicon). Konagai, M. (Tokyo Institute of Technology, 
Tokyo (Japan)). Agency of Industrial Science and Technology, 
Tokyo (Japan). Jul 1992. 528p. (In Japanese). In Japan’s Sunshine 
Project.: 1991 annual summary of solar energy R and D program. 
Order Number DE93767980. Source: OSTI; NTIS (US Sales Only). 

Studies are under way as part of the Sunshine Project to 
develop solar cells, on improving efficiencies of delta-doped amor- 
phous silicon solar cells and on the VHF plasma CVD process. 
This paper reports the result of the studies conducted during 1991. 
Solar cells were fabricated using irregularly structured ZnO formed 
on transparent conductive films by means of the MOCVD process. 
The studies for the fabrication included evaluation of the water ad- 
sorption and discharge behaviors of the ZnO films by using the 
hydrogen evolution method, thereby suggesting an improvement 
method to use heat treatment. Investigations were performed on 
effects of the ZnO film thickness and the structure of irregularities 
(which is controlled by flow rates of the doped B2H6) on short cir- 
cuit optical currents, and the optimal value was discovered. Solar 
cells manufactured based on the above value exhibit so far a 
conversion efficiency of up to 11.9%. Effects of power supply fre- 
quencies used in the VHF plasma CVD process were investigated, 
and it was clarified that an optimal condition exists depending on 


electrode shapes and deposition conditions. 12 refs., 11 figs., 1 
tab. 


8290 (ETDE/JP-mf—93767980, pp. 71-77) Research and de- 
velopment of photovoltaic power system.: Research and 
development of amorphous solar cells (study of new silicon- 
based amorphous materials). Shimizu, T. (Kanazawa University, 
Ishikawa (Japan)). Agency of Industrial Science and Technology, 
Tokyo (Japan). Jul 1992. 528p. (in Japanese). In Japan’s Sunshine 
Project.: 1991 annual summary of solar energy R and D program. 
Order Number DE93767980. Source: OSTI; NTIS (US Sales Only). 

Studies are under way as part of the Sunshine Project to de- 
velop solar cells, on causes of defects in silicon-based amorphous 
materials and mechanisms of photodegradation. This paper reports 
the result of the studies conducted during 1991. A comparison was 
made on the increasing and decreasing processes of ESR spin 
density with the increasing and decreasing processes of light con- 
ductivity and dark conductivity during a light irradiation process and 
a restoration process as a result of annealing in a Si:H and N- 
doped a-Si:H. As a result, it was found out that changes in the 
conductivity and the spin density can depict hysteresis curves at 
the light irradiation and the annealing, respectively. Next, because 
an ESR signal with a markedly noticeable structure was observed 
in an a-Si3Né4 film, the signal was compared with a test sample us- 
ing an N allotrope. As a result the signal was verified as having 
been caused from a microstructure due to nitrogen nuclei. In addi- 
tion, discussions were given on elucidating composition and 
properties of spontaneously surface oxidized films with use of X- 
ray photoelectron spectroscopy and developing new a-Si oxidizing 
methods using N2O plasma. 10 refs., 10 figs. 


8291 (ETDE/JP-mf-93767980, pp. 78-84) Research and 
development of photovoltaic power system.: Research and de- 
velopment of amorphous solar cells (study of photo-CVD 
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mechanism and film quality of a-Si:H). Tarui, Y. (Tokyo Univer- 
sity of Agriculture and Technology, Tokyo (Japan)). Agency of 
Industrial Science and Technology, Tokyo (Japan). Jul 1992. 528p. 
(In Japanese). In Japan’s Sunshine Project.: 1991 annual sum- 
mary of solar energy R and D program. Order Number 
DE93767980. Source: OSTI; NTIS (US Sales Only). 

Studies are under way as part of the Sunshine Project to de- 
velop solar cells, focussed on amorphous silicon film forming 
mechanisms with photo-CVD process, and relationship between 
film quality and film forming conditions. This paper reports the re- 
sult of the studies conducted during 1991. To elevate the quality of 
the films based on, the results of the previous studies which used 
Si2H6-C2H2 mixture system as the starting material and introduced 
the He dilution process and to identify the roles of radicals in the H2 
dilution process, films were formed using H radicals under various 
conditions. As a result, it was found that less amount of the mate- 
rial gas causes expansion in optical gaps resulting in increased 
supply of H radicals to the film growing surface that increases SiH2 
coupling and that good optical stability can be obtained in H radical 
CVD films. Next, the lamp-integrated CVD equipment having been 
used so far was given an improvement in its light source section 
so that effects of the light excitation process can be separated 
from other effects for evaluation. The improved equipment was ver- 
ified as capable of forming high-quality films. 2 refs., 7 figs. 


8292 (ETDE/JP-mf-93767980, pp. 85-91) Research and 
development of photovoltaic power system.: Research and de- 
velopment of amorphous solar cells (theoretical study of the 
electronic states in a-Si by means of computer simulation). 
Yonezawa, F. (Keio University, Tokyo (Japan)). Agency of Industrial 
Science and Technology, Tokyo (Japan). Jul 1992. 528p. (In 
Japanese). In Japan’s Sunshine Project.: 1991 annual summary of 
solar energy R and D program. Order Number DE93767980. 
Source: OSTI; NTIS (US Sales Only). 

Studies are under way as part of the Sunshine Project to 
develop solar cells, focussing on structuring and analyzing amor- 
phous silicon structure models. This paper reports the result of the 
studies conducted during 1991. The present study elucidated the 
micro elementary process of SW effect using the following three 
steps: (1) presentation that there is certainly a weak Si-Si bond 
present in an amorphous network; (2) orientation of hydrogen near 
the weak Si-Si bond; and (3) calculations of energies required to 
cut the Si-H bond and energies to cause switching the bond. The 
mechanism was made clear from simulations using the first princi- 
ple molecular dynamics process. Photons allow H in an Si-H bond 
to switch to an of f-bond semi-stable location in the adjacent weak 
Si-Si bond, a dangling bond is produced, and a series of H switch- 
ing is repeated. 7 figs. 


8293 (ETDE/JP-mf-93767980, pp. 283-286) Technical de- 
velopment for the practical use of photovoltaic power system.: 
Research and development of evaluation system for photo- 
voltaic power generation system (research and development 
of evaluation system for photovoltaic cells and modules). Ono, 
T. (New Energy and Industrial Technology Development Organiza- 
tion, Tokyo (Japan)). Agency of Industrial Science and Technology, 
Tokyo (Japan). Jul 1992. 528p. (In Japanese). In Japan’s Sunshine 
Project.: 1991 annual summary of solar energy R and D program. 
Order Number DE93767980. Source: OSTI; NTIS (US Sales Only). 

It was intended to establish a performance evaluation method 
using artificial light sources and a reliability evaluation method us- 
ing accelerated deterioration tests to evaluate performances of 
solar cells. The study consists of developing a performance evalua- 
tion method and a reliability evaluation method. The discussion 
items and results of the former study are summarized as follows. 
The supplementary light source type solar simulator for layered so- 
lar cell evaluation was improved in its cell measuring accuracy as 
a result of improvement in the filters, etal A measuring instrument 
was developed that has expanded the measuring wavelength 
range by use of a xenon lamp and a halogen lamp. A spectrore- 
flectometer of double monochromic light type made it possible to 
measure spectral reflection in micro-regions. The discussion items 
and results of the reliability evaluation method are as follows. A 
long-term outdoor exposure test was conducted, results of which 
were utilized to elucidate territorial difference in deterioration and 
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establish deterioration test conditions. An accelerated light deterio- 
ration test method was developed for amorphous silicon solar cells, 
and adopted as a unified light deterioration evaluating method. Ex- 
posure tests were conducted under harsh climatic conditions to 
analyze durability of modules and other components. 


8294 (ETDE/JP-mf-93767980, pp. 403-408) Analysis and 
evaluation for practical application of photovoltaic power 
generation system.: Analysis and evaluation for practical ap- 
plication of advanced solar cells (research and development 
of elemental technologies for advanced crystalline solar cells). 
Sekigawa, T. (Electrotechnical Laboratory, Tsukuba (Japan)). 
Agency of Industrial Science and Technology, Tokyo (Japan). Jul 
1992. 528p. (In Japanese). In Japan’s Sunshine Project.: 1991 an- 
nual summary of solar energy R and D program. Order Number 
DE93767980. Source: OSTI; NTIS (US Sales Only). 

In order to accelerate the practical use of new type solar cells, 
the solar cell was analytically evaluated by making good use of 
basic research result. BY a dual mercury probe method, the evalu- 
ation covered minority carrier life of semiconductor wafer, diffusion 
coefficient and surface rebonding rate. In order to materialize high 
efficiency solar cell which uses an electromagnetic cast Si wafer, 
the passivation effect by the treatment with hydrogen in the granu- 
lar. field of crystals is being studied through the structural analysis 
of granular field of crystals by a transmission type electron micro- 
scope. Correlation in result of that analysis is being then studied 
with the monochromatic light beam induced current measurement. 
The scanning spectroreflectometer enabled the spectral re- 
flectance to be configurationally measured on the local surface of 
space use solar cell equipped with high precision electrodes and 
textured polycrystalline solar cell. For the polycrystalline solar cell, 
developed was light-confining type reflection-preventing film which 
textured the reflection-preventing film and thus endowed it also 
with a texturing effect. Further, it was demonstrated that the 
spectral sensibility characteristics of monocrystalline Si cell are ex- 
plainable by an equivalent circuit model. 4 figs. 


8295 (ETDE/JP-mf-93767980, pp. 412-416) Analysis and 
evaluation for practical application of photovoltaic power 
generation system.: Analysis and evaluation for practical ap- 
plication of amorphous solar cells (fundamental research on 
a-Si solar cell physics and structure, and fabrication technolo- 
gies). Sekigawa, T. (Electrotechnical Laboratory, Tsukuba (Japan)). 
Agency of industrial Science and Technology, Tokyo (Japan). Jul 
1992. 528p. (In Japanese). In Japan’s Sunshine Project.: 1991 an- 
nual summary of solar energy R and D program. Order Number 
DE93767980. Source: OSTI; NTIS (US Sales Only). 

In order to accelerate research on the amorphous solar cell for its 
practical use, the present report analytically evaluated the influence 
of each pin layer, interface strain, impurities, structure, etc. As a re- 
sult of measuring, by a constant photocurrent method, non-doped 
a-Si:H which was prepared by a rf glow discharge decomposition 
method, two types of defective level, i.e., STI and ST2 existed, and 
heightened and lowered, respectively in density after an optical 
irradiation for a long time. Together with separating the heating op- 
eration from the optically irradiating operation onto the growing 
surface in an a-Si:H’s in-situ hydrogenation heat CVD plant, the 
plant was also so modified that the hydrogen radicals for the hy- 
drogenation could be irradiated uniformly onto the test surface. 
Then to prepare the cells, a doper was designed and its prototype 
was built up. Also to structure the cell having a little optical degra- 
dation, technical development was started of zinc oxide film having 
a textured surface which is formable at low temperature. Further, 
the present report reported development of three-layer tandem type 
cell-analyzing/evaluating unit, and discussion of internal quantum 
efficiency and light-confining technique-evaluating unit. 4 figs. 


8296 (ETDE/JP-mf-93767980, pp. 417-428) Analysis and 
evaluation for practical application of photovoltaic power 
generation system.: Analysis and evaluation for practical ap- 
plication of amorphous solar cells (investigation of 
amorphous silicon related alloy materials). Matsuda, A. (Elec- 
trotechnical Laboratory, Tsukuba (Japan)); Arai, K.; Shimizu, H. 
Agency of Industrial Science and Technology, Tokyo (Japan). Jul 





1992. 528p. (In Japanese). In Japan's Sunshine Project.: 1991 an- 
nual summary of solar energy R and D program. Order Number 
DE93767980. Source: OSTI; NTIS (US Sales Only). 

Alloy type amorphous materials were analytically evaluated to 
put the amorphous solar cell to practical use. Pertaining to the dif- 
ference between the amorphous silicon film structure prepared by 
the heavy hydrogenation and that done by the xenoic dilution, rela- 
tion was quantitatively explained between the optical degradation 
and film structure by proposing a charging defect/neutral defect 
conversion model. Then, measures were studied for controlling the 
optical degradation by pursuing the causes of different film struc- 
ture formations which resulted from the difference in film 
preparation process. Technique was also studied for controlling the 
film preparation by quantitatively grasping the surface reaction of 
film growing through an infrared reflectior/absorption method. The 
defective level which depended upon the condition of film prepara- 
tion was synthetieally evaluated by measuring the defective density 
distribution of P-doped a-Si:H film with a use of isothermal capaci- 
tance transient spectroscope. Further engineering was made to 
introduce a method based on material science for calculating the 
structural defect. In the thin amorphous silicon film preparation pro- 
cess, the present report engineered the establishment of basic 
observation technique by the generation of secondary higher har- 
monics among the superficially non-linear type optical effects which 
enabled the solid surface to be evaluated. 16 figs. 


8297 (ETDE/JP-mf—93767980, pp. 471-474) Analysis and 
evaluation for practical application of photovoltaic power gen- 
eration system.: Analysis and evaluation of peripheral 


technology for photovoltaic power system (analysis and evalu- 
ation of photovoltaic conversion systems). Nakamura, N. 
(Electrotechnical Laboratory, Tsukuba (Japan)); Ota, K.; Hayashi, 
Y.; Shimizu, K. Agency of Industrial Science and Technology, 
Tokyo (Japan). Jul 1992. 528p. (in Japanese). In Japan’s Sunshine 
Project.: 1991 annual summary of solar energy R and D program. 
Order Number DE93767980. Source: OSTI; NTIS (US Sales Only). 


To promote practical application of photovoltaic power generation 
system, analyses and evaluations were given on results of research 
and development in improving the reliability of amorphous silicon 
solar cells. In order to make the time-based change in the efficiency 
predicted from results of accelerated life tests on amorphous sili- 
con solar cells closer to the patterns in outdoor exposure tests, it is 
necessary to introduce such coefficients that reduce the restoration 
amount by degrees, into prediction formula models that have been 
proposed previously. The result of analyzing the outdoor exposure 
test data revealed that the efficiency of the amorphous silicon solar 
cells deteriorates while showing normally distributed scatters in val- 
ues. Ultraviolet rays cause severe internal deterioration in films as 
a result of diffusion and recombination of the generated carries, 
while having deterioration recover properties by annealing. A cer- 
tain correlation was confirmed between photo-deterioration and 
current-deterioration. There is a linearly corresponding relation be- 
tween change in voltage regulated conversion efficiency (nv) with 
photo-deterioration of the amorphous silicon solar cells and that in 
equivalent parallel resistance (Rsh). An evaluation related with 
causes of photo-deterioration has become possible with use of nv 
and Rsh as the photo-deterioration parameters. 2 figs. 


8298 (ETDE/JP-mf-93768069, pp. 20-26) Research and 
development of photovoltaic power system.: Research and de- 
velopment of high-efficiency solar batteries (research on 
surface recombination process). Hasegawa, H. (Hokkaido 
University, Sapporo (Japan). Faculty of Engineering). Agency of In- 
dustrial Science and Technology, Tokyo (Japan). Jul 1992. 541p. In 
Japan’s Sunshine Project.: 1991 annual summary of solar energy 
R and D program. Order Number DE93768069. Source: OSTI; 
NTIS (US Sales Only). 

With an objective to elucidate methods to evaluate the surface or 
interface recombination process which limits efficiencies in thin 
solar cells using thin silicon crystalline films and to reduce the re- 
combination discussions are being given on simulation programs 
developed to calculate surface responses from the recombination. 
This paper describes the results of the Sunshine Project during 
1991 including evaluations on surface recombination rates using 
the frequency modulated photo-current method, on distribution of 
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semiconductor surface levels using the photo-luminescence (PL) 
surface level spectroscope, and on the recombination rates on 
silicon surface using the PL process. The PL intensity can be ob- 
tained by calculating carrier density distribution at optional 
excitation light intensities using one-dimensional simulation that in- 
corporates such conditions as surface and bulk recombination as 
well as carrier generation. It was verified that this method can be 
used to evaluate shapes of surface level distribution on Si surface 
and to confirm how the recombination rates depend upon excita- 
tion lights. 2 refs., 12 figs. 


8299 (ETDE/JP-mf-93768069, pp. 27-33) Research and 
development of photovoltaic power system.: Research and de- 
velopment of high-efficiency solar batteries (research on 
surface passivation for high-efficiency silicon solar cells). 
Saito, T. (Tokyo University of Agriculture and Technology, Tokyo 
(Japan)). Agency of Industrial Science and Technology, Tokyo 
(Japan). Jul 1992. 541p. In Japan’s Sunshine Project.: 1991 an- 
nual summary of solar energy R and D program. Order Number 
DE93768069. Source: OSTI; NTIS (US Sales Only). 

With an objective to form high-quality passivation in studies, so- 
lar cells as part of the Sunshine Project studies, evaluations are 
given on SiO2/Si interface constructions, and fundamental studies 
are conducted carrier capturing phenomenon in interfaces. These 
results obtained during 1991 are reported in this paper. Optical 
SiO2 properties as a result of thermal CVD process, and SiO02/Si 
interface constructions were evaluated using a spectral ellipsome- 
ter. The thicker the film thickness, the greater the film refraction 
factor has grown, with a trend becoming constant at about 1.45 (at 
630 nm). The growth was inferred to have been caused from gas 
turbulence during the initial reaction phase as identified from com- 
paring the film with a photo-CVD-processed film. Refraction factors 
were calculated on a surface passivation type flat surface film and 
a V-grooved type surface film with two-layer refraction preventive 
film consisted of MgF2/ZnS. It was observed that the refraction 
factor for the latter film is close to nearly zero, and the factor in- 
creases when the SiO2 film thickness becomes as thick as 70 nm. 
Other cell characteristics were also discussed using simulations. 3 
refs., 7 figs., 1 tab. 


8300 (ETDE/JP-mf-93768069, pp. 34-40) Research and 
development of photovoltaic power system.: Research and de- 
velopment of high-efficiency solar batteries (optimization of 
bandgaps of chalcopyrite semiconductors). Konagai, M. (Tokyo 
Institute of Technology, Tokyo (Japan)). Agency of Industrial Sci- 
ence and Technology, Tokyo (Japan). Jul 1992. 541p. In Japan's 
Sunshine Project.: 1991 annual summary of solar energy R and D 
program. Order Number DE93768069. Source: OSTI; NTIS (US 
Sales Only). 

Amorphous/multi-element compound tandem solar cells are 
under development as part of the Sunshine Project. This paper re- 
ports the results of the project during 1991 including evaluations on 
CulnSe2 (CIS) thin films processed by a selenidation process, us- 
ing a photoluminescence (PL) method, and development of 
photo-MOCVD technology for ZnO to make window layers. Since 
evaluation of intrinsic defects in films is critical in evaluating electri- 
cal and optical properties of thin films, defect evaluations were 
conducted using the PL method for thin films manufactured by 
using solid and gaseous phase selenidation processes or a triple- 
source simultaneous deposition process. For example, PL spectra 
of Cu-rich, In-rich, and three other kinds of films with different com- 
positions manufactured by using, the gaseous phase selenidation 
process indicate that PL spectra of films that exhibit high efficiency 
are a narrow on the In-rich side somewhat shifted from the stoi- 
chiometric ratio. The measurement results agreed well with the 
conversion efficiencies of manufactured batteries, and the method 
was evaluated as an effective method which reflects slight differ- 
ence in film materials. 5 refs., 8 figs., 1 tab. 


8301 (ETDE/JP-mf-93768069, pp. 41-44) Research and 
development of photovoltaic power system.: Research and de- 
velopment of high-efficiency solar batteries (research on low 
temperature deposition of polycrystalline thin films). Sato, K. 
(Tokyo University of Agriculture and Technology, Tokyo (Japan)). 
Agency of Industrial Science and Technology, Tokyo (Japan). Jul 
1992. 541p. In Japan’s Sunshine Project.: 1991 annual summary 
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of solar energy R and D program. Order Number DE93768069. 
Source: OSTI; NTIS (US Sales Only). 

Researches are under way as part of the Sunshine Project with 
objectives of completing a technology to manufacture a chalcopy- 
rite ternary compound semiconductor CulnSe2 for solar cells, using 
the ionizing cluster beam method, and to evaluate properties of the 
films thus obtained. This paper reports the result of the researches 
conducted during 1991. From the fact that CulnSe2 films formed 
using a multi-element deposition process involve two-layer films, 
the present researches performed observations on the difference 
between the two-layer films and In-excess films using an optical 
microscope and an SEM. The result revealed that the size of 
grains in the In-excess films is as small as 0.1: m while that of the 
Cu-excess films is as large as 0.5um, and that size of grains in the 
two-layer film is nearly the same as but the particles have no clear- 
ance among them, and are fused. In addition, oxygen annealing 
effect as a result of photoluminescence was observed using Ar 
laser and YAG laser. Thus the difference in composition between 
the surface and the entire film body was elucidated. 3 refs., 5 figs. 


8302 (ETDE/JP-mf-93768069, pp. 45-50) Research and 
development of photovoltaic power system.: Research and de- 
velopment of amorphous solar cells (local structure in 
amorphous silicon). Morigaki, K. (The University of Tokyo, Tokyo 
(Japan). Institute for Solar State Physics). Agency of Industrial Sci- 
ence and Technology, Tokyo (Japan). Jul 1992. 541p. In Japan’s 
Sunshine Project.: 1991 annual summary of solar energy R and D 
program. Order Number DE93768069. Source: OSTI; NTIS (US 
Sales Only). 

Developments are under way as part of the Sunshine Project on 
amorphous silicon containing H and F. This paper reports the re- 
sult of the developments conducted during 1991. The present 
development efforts were made at observations on photoabsorption 
spectra and photoconduction spectra on artificial materials (thin 
films with a band edge modulated structure) modulated vertically 
on the basis of composition factor “x” of N in a-Si;_,Nx:H, using 
test samples with a modulation cycle wavelength of 100A. As a re- 
sult, it was found that both spectra virtually correspond to each 
other. Photodegradation in the modulation structured films was in- 
vestigated by means of the measurements of light irradiation at low 
temperatures and photoluminescence (PL). The result showed that 
the degradation in the films is of approximately the same extent as 
that in high-quality a-Si:H bulk films. Investigations were carried out 
also on the difference in light irradiation between at room tempera- 
tures and low temperatures based on measurements of optically 
detected electron-nuclear double resonance (ODENDOR), and on 
the state of electrons in microstructures of doped test samples. In 
addition, the light irradiation PL spectra on hydrogen-diluted glow 
discharge films revealed that photodegradation is a phenomenon 
peculiar to amorphous materials. 7 refs., 7 figs. 


8303 (ETDE/JP-mf—93768069, pp. 51-57) Research and 
development of photovoltaic power system.: Research and de- 
velopment of amorphous solar cells (study of electronic states 
in a-Si from optical and optoelectronic properties). Hamakawa, 
Y. (Osaka University, Osaka (Japan)). Agency of Industrial Science 
and Technology, Tokyo (Japan). Jul 1992. 541p. In Japan’s Sun- 
shine Project.: 1991 annual summary of solar energy R and D 
program. Order Number DE93768069. Source: OSTI; NTIS (US 
Sales Only). 

With an aim of completing high-performance solar cells, study is 
under way focussed on elucidating optoelectronic properties and 
electronic states in glow-discharge decomposed amorphous silicon 
(a-Si) films. This paper reports the result of the Sunshine Project 
achieved during 1991. A development was accomplished on a 
modulated light carrier grating (MPG) method, which enables mea- 
surements under optional modulation frequencies as a method to 
evaluate different transportation parameters of a-Si including its dif- 
fusion lengths, by generalizing the theory of the conventional 
constant light carrier grating (SSPG) method. The method was ap- 
plied to clarify quantitatively bipolar diffusion lengths, carrier life, 
and the ratio of drift movement of electrons and holes. Next, a 
CVD film forming experiment using synchrotron radiation (SR) light 
as an excitation light revealed a large dependence of the growth 


126 ERA Vol. 18, No. 4 


rates on the SR light intensities and its importance. Further, an ex- 
periment on four-terminal connected tandem batteries achieved an 
overall efficiency of 20.3%. 8 refs., 3 figs. 


8304 (ETDE/JP-mf-93768069, pp. 58-64) Research and 
development of photovoltaic power system.: Research and de- 
velopment of amorphous solar cells (investigation of defect 
states in amorphous silicon). Hirose, M. (Hiroshima University, 
Hiroshima (Japan)). Agency of Industrial Science and Technology, 
Tokyo (Japan). Jul 1992. 541p. In Japan’s Sunshine Project.: 1991 
annual summary of solar energy R and D program. Order Number 
DE93768069. Source: OSTI; NTIS (US Sales Only). 

For an optimal design for amorphous silicon solar cells, studies 
are under way focussing on evaluating defect level densities in 
amorphous silicon containing hydrogen and elucidating film forming 
conditions and defect generating processes. This paper reports the 
result of the Sunshine Project achieved during 1991. Among sev- 
eral themes, the studies having been made up to the previous year 
included, for example, forming polysilane-structured films using the 
cooled plasma CVD process, which spontaneously oxidizes easily 
at room temperature. The present study discussed optimizing the 
deposition temperatures in forming the films. As a result, it was 
found that a chemically stable wide gap silicon films can be syn- 
thesized at a deposition temperature of —84°C. Also on the film 
growing processes, following the result of the studies having been 
achieved up to the previous year, the ion injection onto the growing 
surface was controlled by using direct current bias, and its effect 
was investigated. As a result, reduction in the growth rates be- 
cause of increased negative bias and deterioration in the surface 
morphology were observed. 14 refs., 5 figs. 


8305 (ETDE/JP-mf-93768069, pp. 65-71) Research and 
development of photovoltaic power system.: Research and de- 
velopment of amorphous solar cells (interface studies of 
amorphous silicon). Konagai, M. (Tokyo Institute of Technology, 
Tokyo (Japan)). Agency of Industrial Science and Technology, 
Tokyo (Japan). Jul 1992. 541p. In Japan’s Sunshine Project.: 1991 
annual summary of solar energy R and D program. Order Number 
DE93768069. Source: OSTI; NTIS (US Sales Only). 

Studies are under way as part of the Sunshine Project to 
develop solar cells, on improving efficiencies of delta-doped amor- 
phous silicon solar cells and on the VHF plasma CVD process. 
This paper reports the result of the studies conducted during 1991. 
Solar cells were fabricated using irregularly structured ZnO formed 
on transparent conductive films by means of the MOCVD process. 
The studies for the fabrication included evaluation of the water ad- 
sorption and discharge behaviors of the ZnO films by using the 
hydrogen evolution method, thereby suggesting an improvement 
method to use heat treatment. Investigations were performed on 
effects of the ZnO film thickness and the structure of irregularities 
(which is controlied by flow rates of the doped B2H6) on short cir- 
cuit optical currents, and the optimal value was discovered. Solar 
cells manufactured based on the above value exhibit so far a 
conversion efficiency of up to 11.9%. Effects of power supply fre- 
quencies used in the VHF plasma CVD process were investigated, 
and it was clarified that an optimal condition exists depending on 
electrode shapes and deposition conditions. 12 refs., 11 figs., 1 
tab. 


8306 (ETDE/JP-mf-93768069, pp. 72-78) Research and de- 
velopment of photovoltaic power system.: Research and 
development of amorphous solar cells (study on new silicon- 
based amorphous materials). Shimizu, T. (Kanazawa University, 
Ishikawa (Japan)). Agency of industrial Science and Technology, 
Tokyo (Japan). Jul 1992. 541p. In Japan’s Sunshine Project.: 1991 
annual summary of solar energy R and D program. Order Number 
DE93768069. Source: OSTI; NTIS (US Sales Only). 

Studies are under way as part of the Sunshine Project to de- 
velop solar cells, on causes of defects in silicon-based amorphous 
materials and mechanisms of photodegradation. This paper reports 
the result of the studies conducted during 1991. A comparison was 
made on the increasing decreasing processes of ESR spin density 
with the increasing and decreasing processes of light conductivity 
and dark conductivity during a light irradiation process and a 
restoration process as a result of annealing in a-Si:H and N-doped 





a-Si:H. As a result, it was found out that changes in the conductiv- 
ity and the spin density can depict hysteresis curves at the light 
irradiation and the annealing, respectively. Next, because an ESR 
signal with a markedly noticeable structure was observed in an a- 
Si3N4 film, the signal was compared with a test sample using an N 
allotrope. As a result the signal was verified as having been 
caused from a microstructure due to nitrogen nuclei. In addition, 
discussions were given on elucidating composition and properties 
of spontaneously surface oxidized films with use of X-ray photo- 
electron spectroscopy and developing new a-Si oxidizing methods 
using N2O plasma. 10 refs., 10 figs. 


8307 (ETDE/JP-mf-93768069, pp. 79-85) Research and 
development of photovoltaic power system.: Research and de- 
velopment of amorphous solar cells (study of photo-CVD 
mechanism and film quiality of a-Si:H). Tarui, Y. (Tokyo Univer- 
sity of Agriculture and Technology, Tokyo (Japan)). Agency of 
Industrial Science and Technology, Tokyo (Japan). Jul 1992. 541p. 
In Japan’s Sunshine Project.: 1991 annual summary of solar en- 
ergy R and D program. Order Number DE93768069. Source: 
OSTI; NTIS (US Sales Only). 

Studies are under way as part of the Sunshine Project to develop 
solar cells, focussed on amorphous silicon film forming mechanisms 
with photo-CVD process, and relationship between film quality and 
film forming conditions. This paper reports the result of the studies 
conducted during 1991. To elevate the quality of the films based 
on, the results of the previous studies which used Si2H6-C2H2 
mixture system as the starting material and introduced the H2 dilu- 
tion process and to identify the roles of radicals in the H2 dilution 
process, films were formed using H radicals under various condi- 
tions. As a result, it was found that less amount of the material gas 
causes expansion in optical gaps resulting in increased supply of H 
radicals to the film growing surface that increases SiH2 coupling 
and that good optical stability can be obtained in H radical CVD 
films. Next, the lamp-integrated CVD equipment having been used 
so for was given an improvement in its light source section so that 


effects of the light excitation process can be separated from other 
effects for evaluation. The improved equipment was verified as ca- 
pable of forming high-quality films. 2 refs., 7 figs. 


8308 (ETDE/JP-mf-93768069, pp. 86-88) Research and 
development of photovoltaic power system.: Research and de- 
velopment of amorphous solar cells (theoretical study of the 
electronic states in a-Si by means of computer simulations). 
Yonezawa, F. (Keio University, Tokyo (Japan)). Agency of Industrial 
Science and Technology, Tokyo (Japan). Jul 1992. 541p. In 
Japan’s Sunshine Project.: 1991 annual summary of solar energy 
R and D program. Order Number DE93768069. Source: OSTI; 
NTIS (US Sales Only). 

Studies are under way as part of the Sunshine Project to 
develop solar cells, focussing on structuring and analyzing amor- 
phous silicon structure models. This Paper reports the result of the 
studies conducted during 1991. The present study elucidated the 
micro elementary process of SW effect using the following three 
steps: (1) presentation that there is certainly a weak Si-Si bond 
present in an amorphous networks; (2) orientation of hydrogen 
near the weak Si-Si bonds and (3) calculations of energies re- 
quired to cut the Si-H bond and energies to cause switching the 
bond. The mechanism was made clear from simulations using the 
first principle molecular dynamics process. Photons allow H in an 
Si-H bond to switch to an off-bond semi-stable location in the adja- 
cent weak Si-Si bond, a dangling bond is produced, and a series 
of H switching is repeated. 7 figs. 


8309 (ETDE/JP-mf-93768069, pp. 279-285) Technical de- 
velopment for the practical use of photovoltaic power system.: 
Research and development of evaluation system for photo- 
voltaic power generation system (research and development 
of evaluation system for photovoltaic cells and modules). Ono, 
T. (New Energy and Industrial Technology Development Organiza- 
tion, Tokyo (Japan)). Agency of Industrial Science and Technology, 
Tokyo (Japan). Jul 1992. 541p. In Japan’s Sunshine Project.: 1991 
annual summary of solar energy R and D program. Order Number 
DE93768069. Source: OSTI; NTIS (US Sales Only). 
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lt was intended to establish a performance evaluation method 
using artificial light sources and a reliability evaluation method us- 
ing accelerated deterioration tests to evaluate performances of 
solar cells. The study consists of developing a performance evalua- 
tion method and a reliability evaluation method. The discussion 
items and results of the former study are summarized as follows. 
The supplementary light source type solar simulator for layered so- 
lar cell evaluation was improved in its cell measuring accuracy as 
a result of improvement in the filters,etal. A measuring instrument 
was developed that has expanded the measuring wavelength 
range by use of a xenon lamp and a halogen lamp. A spectrore- 
flectometer of double monochromic light type made it possible to 
measure spectral reflection in micro-regions. The discussion items 
and results of the reliability evaluation method are as follows. A 
long-term outdoor exposure test was conducted, results of which 
were utilized to elucidate territorial difference in deterioration and 
establish deterioration test conditions. An accelerated light deterio- 
ration test method was developed for amorphous silicon solar cells, 
and adopted as a unified light deterioration evaluating method. Ex- 
posure tests were conducted under harsh climatic conditions to 
analyze durability of modules and other components. 


8310 (ETDE/JP-mf-93768069, pp. 420-424) Analysis and 
evaluation for practical application of photovoltaic power 
generation system.: Analysis and evaluation for practical ap- 
plication of advanced solar cells (research and development 
of elemental technologies for advanced crystalline solar cells). 
Sekigawa, T. (Electrotechnical Laboratory, Tsukuba (Japan)). 
Agency of Industrial Science and Technology, Tokyo (Japan). Jul 
1992. 541p. In Japan's Sunshine Project.: 1991 annual summary 
of solar energy R and D program. Order Number DE93768069. 
Source: OSTI; NTIS (US Sales Only). 

In order to accelerate the practical use of new type solar cells, 
the solar cell was analytically evaluated by making good use of 
basic research result. By a dual mercury probe method, the evalu- 
ation covered minority carrier life of semiconductor wafer, diffusion 
coefficient and surface rebonding rate. In order to materialize high 
efficiency solar cell which uses an electromagnetic cast Si wafer, 
the passivation effect by the treatment with hydrogen in the granu- 
lar field of crystals is being studied through the structural analysis 
of granular field of crystals by a transmission type electron micro- 
scope. Correlation in result of that analysis is being then studied 
with the monochromatic light beam induced current measurement. 
The scanning spectroreflectometer enabled the spectral re- 
flectance to be configurationally measured on the local surface of 
space use solar cell equipped with high precision electrodes and 
textured polycrystalline solar cell. For the polycrystalline solar cell, 
developed was light-confining type reflection-preventing film which 
textured the reflection-preventing film and thus endowed it also 
with a texturing effect. Further, it was demonstrated that the 
spectral sensibility characteristics of monocrystalline Si cell are ex- 
plainable by an equivalent circuit model. 4 figs. 


8311 (ETDE/JP-mf-93768069, pp. 428-433) Analysis and 
evaluation for practical application of photovoltaic power 
generation system.: Analysis and evaluation for practical ap- 
plication of amorphous solar cells (fundamental research on 
a-Si solar cell physics and structure, and fabrication technolo- 
gles). Sekigawa, T. (Electrotechnical Laboratory, Tsukuba (Japan)). 
Agency of Industrial Science and Technology, Tokyo (Japan). Jul 
1992. 541p. In Japan’s Sunshine Project.: 1991 annual summary 
of solar energy R and D program. Order Number DE93768069. 
Source: OSTI; NTIS (US Sales Only). 

In order to accelerate research on the amorphous solar cell for its 
practical use, the present report analytically evaluated the influence 
of each pin layer, interface strain, impurities, structure, etc. As a re- 
sult of measuring, by a constant photocurrent method, non-doped 
a-Si:H which was prepared by a rf glow discharge decomposition 
method, two types of defective level, i.e., ST1 and ST2 existed, 
and heightened and lowered, respectively in density after an opti- 
cal irradiation for a long time. Together with separating the heating 
operation from the optically irradiating operation onto the growing 
surface in an a-Si:H’s in-situ hydrogenation heat CVD plant, the 
plant was also so modified that the hydrogen radicals for the hy- 
drogenation could be irradiated uniformly onto the test surface. 
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Then to prepare the cells, a doper was designed and its prototype 
was built up. Also to structure the cell having a little optical degra- 
dation, technical development was started of zinc oxide film having 
a textured surface which is formable at low temperature. Further, 
the present report reported development of three-layer tandem type 
cell-analyzing/evaluating unit, and discussion of internal quantum 
efficiency and light-confining technique-evaluating unit. 4 figs. 


8312 (ETDE/JP-mf-93768069, pp. 477-480) Analysis and 
evaluation for practical application of photovoltaic power gen- 
eration system.: Analysis and evaluation of peripheral 
technology for photovoltaic power system (analysis and evalu- 
ation of photovoltaic conversion systems). Nakamura, N. 
(Electrotechnical Laboratory, Tsukuba (Japan)); Ota, K.; Hayashi, 
Y.; Shimizu, K. Agency of Industrial Science and Technology, 
Tokyo (Japan). Jul 1992. 541p. In Japan’s Sunshine Project.: 1991 
annual summary of solar energy R and D program. Order Number 
DE93768069. Source: OSTI; NTIS (US Sales Only). 

To promote practical application of photovoltaic power generation 
system, analyses and evaluations were given on results of re- 
search and development in improving the reliability of amorphous 
silicon solar cells- In order to make the time-based change in the 
efficiency predicted from results of accelerated life tests on amor- 
phous silicon solar cells closer to the patterns in outdoor exposure 
tests, it is necessary to introduce such coefficients that reduce the 
restoration amount by degrees, into prediction formula models that 
have been proposed previously. The result of analyzing the 
outdoor exposure test data revealed that the efficiency of the amor- 
phous silicon solar cells deteriorates while showing normally 
distributed scatters in values. Ultraviolet rays cause severe internal 
deterioration in films as a result of diffusion and recombination of 
the generated carriers,while having deterioration recover properties 
by annealing A certain correlation was confirmed between photo- 
deterioration and current-deterioration. There is a_ linearly 
corresponding relation between change in voltage regulated con- 
version efficiency (7) with photo-deterioration of the amorphous 
silicon solar cells and that in equivalent parallel resistance (Rsh). 
An evaluation related with causes of photo-deterioration has be- 
come possible with use of nv and Rsh as the photo-deterioration 
parameters. 2 figs. 


8313 (ETSU-S—1327) Photochemistry and photoelectro- 
chemistry technology assessment. Archer, M.D. (imperial 
College, London (United Kingdom). Dept. of Biochemistry). AEA 
Environment and Energy, Harwell (United Kingdom). 1992. 101p. 
Order Number DE93760820. Source: OSTI; NTIS (US Sales Only). 

Part of the Dept. of Energy’s 1991 review of solar energy tech- 
nologies. 

This report covers the principles of photoconversion of solar en- 
ergy and the production of electricity using electrochemical 
photovoltaic cells, photoelectrochemical storage cells and photogal- 
vanic cells. Hydrogen-producing systems described include 
photoelectrolysis cells, photoassisted electrolysis cells; hydrogen- 
producing systems based on semiconductor suspensions; 
hydrogen- and oxygen-producing systems based on photochemical 
electron transfer reaction in solution and microheterogeneous cata- 
lyst; and photochemical systems containing biological-components. 
Carbon dioxide fixation is examined in detail. The names of scien- 


tists working on photoconversion are given in the appendices. 
(author). 


8314 (ETSU-S—1329) A review of the feasibility of using a 
system based upon photoblology as a large scale source of re- 
newable energy. Cogdell, R.J.; Hawthornthwaite, A.M. 1992. 44p. 
Order Number DE93760822. Source: OSTI; NTIS (US Sales Only). 

This report has reviewed critically the feasibility of using a Photo- 
biological system to produce energy on a commercial scale. Two 
possible candidates have been identified. The first is to use our 
knowledge of the initial light-driven charge separation reaction in 
photosynthesis as a blue-print on which chemists could base the 
design of more efficient second generation solar cells. The details 
of this possibility are being considered in a separate report. The 
second is to harness the ability of anaerobic photosynthetic bacte- 
ria to support light-driven hydrogen production. This second option 
is the definite front runner, however as with other schemes to har- 
ness solar energy it does have the drawback that large surface 
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areas will be required in order to produce commercially significant 
quantities of energy. A detailed evaluation of photobiological hydro- 
gen production has been presented. (author). 


8315 (IVO-A-03/92) Photovoltaic evaluation study. John- 
son, G.; Heikkilae, M.; Melasuo, T.; Spanner, S. Imatran Voima Oy 
(IVO), Helsinki (Finland). 1992. 204p. Order Number DE93761330. 
Source: OSTI; NTIS. 

Realizing the value and potential of PV-power as well as the 
growing need for increased cooperation and sharing of knowledge 
in the field of photovoltaics, FINNIDA and UNICEF decided to un- 
dertake a study of selected PV-projects. There were two main 
objectives for the study: To gather, compile, evaluate and share in- 
formation on the photovoltaic technology appropriate to developing 
countries, and to promote the interest and competence of Finnish 
research institutes, consultants and manufacturers in photovoltaic 
development. For this purpose a joint evaluation of significant, pri- 
marily UN-supported projects providing for the basic needs of rural 
communities was undertaken. The Gambia and Kenya offered a 
variety of such projects, and were chosen as target countries for 
the study. The projects were chosen to be both comparable and 
complimentary. In the Gambia, the main subject was a partially 
integrated health and telecommunications project, but a long- 
operating drinking water pumping system was also studied. In 
Kenya, a health project in the Turkana area was examined, and 
also a large scale water pumping installation for fish farming. Field 
visits were made in order to verify and supplement the data 
gathered through document research and earlier investigations. In- 
dividual data gathering sheets for the project form the core of this 
study and are intended to give the necessary information in an or- 
ganized and accessible format. The findings could practically be 
condensed into one sentence: PV-systems work very well, if prop- 
erly designed and installed, but the resources and requirements of 
the recipients must be considered to a higher degree. 


8316 (I1VO-A-07/92) Kopparnaes solar power plant. Heikki- 
lae, M. Imatran Voima Oy (IVO), Helsinki (Finland). 1992. 88p. (in 
Finnish). Order Number DE93761343. Source: OSTI; NTIS. 

The objective of the project was to acquire, on the basis of own 
construction, up-to-date information of the solar power technology 
and connection of renewable energy generation to the electrical 
network. Further objectives of the project were introduction of em- 
pirical information of renewable energy technologies to the public 
energy debate in Finland, demonstration of the use of solar tech- 
nology for the general public, and admission to the international 
energy co-operation with the help of the authority obtained through 
an own plant. The report describes main structural elements of the 
plant, building, procurement of the devices and experiences 
gained. Results of the test run period are also reported, and mea- 
surements concerning the generated amount of energy, efficiency 
and other technical parameters for the operation period of a year 
and a half are listed. Experiences of plant operation and the de- 
tected failures are registered, as well. Plant costs are specified and 
development of cost factors in the near future is estimated. Price of 
solar electricity is surveyed with the present technology and at the 
present costs, but generated by a plant built at as low costs as 
possible for the production only, with no research objectives. The 
report is concluded by estimating how the set objectives have been 
achieved. Conclusions of the use of solar electricity in the Finnish 
circumstances are drawn, both in connection with the electrical net- 
work and in use outside the network. Future potential of the solar 
electricity technology is reported in short. 


8317 (NEDO-OS-9102) FY 1990 annual-report.: Solar 
energy technology. New Energy and Industrial Technology Devel- 
opment Organization, Tokyo (Japan). 1990. 95p. Order Number 
DE93761908. Source: OSTI; NTIS. 

This document is composed by the following four parts; (1) 
development of photovoltaic power system for practical use, (2) de- 
velopment of utilization technology for solar systems for industrial 
and other uses, (3) Japan-Australia solar energy technical coopera- 
tion undertaking and similar activities with other countries, (4) 
development of a large wind turbine generating system. The (1) 
constitutes the main part of this document and is composed by the 
following six chapters; development of advanced Photovoltaic cells 





for practical use, development of fabrication technology for amor- 
phous solar cells, technical development of super high efficiency 
solar battery, research and development of evaluation technologies 
for photovoltaic power system, development of system to utilize 
photovoltaic power generation, and development of a manufactur- 
ing device for compound semiconductors for solar cells. Each 
chapter is divided into several detailed paragraphs. The (2) con- 
sists of four chapters and describes research and development of 
solar energy technology for application to heat, light, and chemical 
conversion. The (3) introduces international cooperation. The (4) 
reports development of mega-watt-class large wind power genera- 
tion system, with three chapters. 


8318 (NREL/CP-411-5184) Photovoltaics performance 
and reliability workshop. Mrig, L. (ed.). National Renewable En- 
ergy Lab., Golden, CO (United States). [1992]. 527p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC02- 
83CH10093. (CONF-9209252—: Photovoltaics performance and 
reliability workshop, Golden, CO (United States), 16-18 Sep 1992). 
Order Number DE93000017. Source: OSTI; NTIS; GPO Dep. 

This document consists of papers and viewgraphs compiled from 
the proceedings of a workshop held in September 1992. This work- 
shop was the fifth in a series sponsored by NREL/DOE under the 
general subject areas of photovoltaic module testing and reliability. 
PV manufacturers, DOE laboratories, electric utilities and others 
exchanged technical knowledge and field experience. The topics of 
cell and module characterization, module and system performance, 
materials and module durability/reliability research, solar radiation, 
and applications are discussed. 


8319 (NREL/TP-413-5270) Polycrystalline thin films FY 


1992 project report. Zweibel, K. (ed.). National Renewable Energy 
Lab., Golden, CO (United States). Jan 1993. 20p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 
83CH10093. Order Number DE93000070. Source: OSTI; NTIS; 


GPO Dep. 

This report summarizes the activities and results of the Polycrys- 
talline Thin Film Project during FY 1992. The purpose of the DOE/ 
NREL PV (photovoltaic) Program is to facilitate the development of 
PV that can be used on a large enough scale to produce a signifi- 
cant amount of energy in the US and worldwide. The PV 
technologies under the Polycrystalline Thin Film project are among 
the most exciting “next-generation” options for achieving this goal. 
Over the last 15 years, cell-level progress has been steady, with 
laboratory cell efficiencies reaching levels of 15 to 16%. This 
progress, combined with potentially inexpensive manufacturing 
methods, has attracted significant commercial interest from US and 
international companies. The NREL/DOE program is designed to 
support the efforts of US companies through cost-shared subcon- 
tracts (called “governmentvindustry partnerships”) that we manage 
and fund and through collaborative technology development work 
among industry, universities, and our laboratory. 


8320 (NREL/TP—451-5191) Stable, high-efficiency amor- 
phous silicon solar cells with low hydrogen content: Annual 
subcontract report, 1 March 1991-31 January 1992. Fortmann, 
C.M. (Institute of Energy Conversion, Newark, DE (United States)); 
Hegedus, S.S. National Renewable Energy Lab., Golden, CO 
(United States); Institute of Energy Conversion, Newark, DE 
(United States). Dec 1992. 70p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC02-83CH10093. Order 
Number DE93000049. Source: OSTI; NTIS; GPO Dep. 

Results and conclusions obtained during a research program of 
the investigation of amorphous silicon and amorphous silicon 
based alloy materials and solar cells fabricated by photo-chemical 
vapor and glow discharge depositions are reported. Investigation of 
the effects of the hydrogen content in a-si:H i-layers in amorphous 
silicon solar cells show that celis with lowered hydrogen content i- 
layers are more stable. A classical thermodynamic formulation of 
the Staebler-Wronski effect has been developed for standard solar 
cell operating temperatures and illuminations. Methods have been 
developed to extract a lumped equivalent circuit from the current 
voltage characteristic of a single junction solar cell in order to pre- 
dict its behavior in a multijunction device. 
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8321 (SAND-92-7012) Thin silicon solar cells. Hall, R.B. 
(Astro Power Inc., Solar Park, Newark, DE (United States)); Bacon, 
C.; DiReda, V.; Ford, D.H.; Ingram, A.E.; Cotter, J.; Hughes- 
Lampros, T.; Rand, J.A.; Ruffins, T.R.; Barnett, A.M. Sandia 
National Labs., Albuquerque, NM (United States); AstroPower, Inc., 
Newark, DE (United States). Dec 1992. 40p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
76DP00789. Order Number DE93007420. Source: OSTI; NTIS; 
GPO Dep. 

The silicon-film design achieves high performance by using a dun 
silicon layer and incorporating light trapping. Optimally designed 
thin crystalline solar cells (<50 microns thick) have performance 
advantages over conventional thick devices. The high-performance 
silicon-film design employs a metallurgical barrier between the low- 
cost substrate and the thin silicon layer. Light trapping properties of 
silicon-film on ceramic solar cells are presented and analyzed. Re- 
cent advances in process development are described here. 
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Refer also to citation(s) 8293, 8296, 8309, 8315, 8316, 9098, 
9099, 9100, 9101, 9227, 9228, 9235, 10159 


8322 (CONF-9106419-, pp. 30-31) Photovoltalic systems 
for mains coupling in one and two family homes. Vaassen, W. 
(TUeV-Rheinland, Koeln (Germany). Inst. fuer Energietechnik und 
Umweltschutz). Gas-, Elektrizitaets- und Wasserwerke Koeln AG 
(GEW) (Germany); Industrie- und Handelskammer zu Koeln 
(Germany); Stadt Koein (Germany). Amt fuer Stadtentwicklungspla- 
nung. 1991. 74p. (In German). From Experts’ symposium on solar 
technology: Focus - the region of Cologne; Koeln (Germany); 6-8 
Jun 1991. In Solar technology. Focus - the region of Cologne. Doc- 
umentation. Order Number DE93758471. Source: OSTI; NTIS 
(US Sales Only). 

In the region of Cologne, the solar radiation energy is as much 
as half the radiation energy in the solar regions. This means that 
utilizing solar energy can be reasonable. The 1000-roofs program 
of the federal and state governments was designed to support the 
application of small photovoltaic systems in the margin of 1-5 kW. 
The program provides to users subsidies of up to 75% of the real 
costs of the system, with a limit of 27,000 DW/KWp. (BWI). 


8323 (CONF-9106419-, pp. 34-36) Solar-thermal power 
plants In industrial large scale. Aringhoff, R. Gas-, Elektrizitaets- 
und Wasserwerke Koeln AG (GEW) (Germany); Industrie- und 
Handelskammer zu Koeln (Germany); Stadt Koeln (Germany). Amt 
fuer Stadtentwicklungsplanung. 1991. 74p. (In German). From Ex- 
perts’ symposium on solar technology: Focus - the region of 
Cologne; Koein (Germany); 6-8 Jun 1991. In Solar technology. Fo- 
cus - the region of Cologne. Documentation. Order Number 
DE93758471. Source: OSTI; NTIS (US Sales Only). 

Up to October 1990, a total of 9 commercially operated SEGS-| 
with a total capacity of 354 MWe have been installed in the USA. 
Power supply contracts covering another 240 MWe were signed. 
The flat glass solar techniques delivered the key components of 
the solar reflector. Europe’s total share in these systems is around 
40% of the solar field components, turbines and heat exchangers. 
In total, sales of systems to Africa could reach 70%. A significant 
part of this future technology, of the know-how and services could 
then be exported out of the region of Cologne. (BWI). 


8324 (ETDE-IT—93-06) PV power package for ‘isolated 
dwellings’ project. Previ, A. Ente Nazionale per l'Energia Elet- 
trica, Milan (Italy). Centro di Ricerca Elettrica. 1988. 8p. Order 
Number DE93758877. Source: OSTI; NTIS (US Sales Only). 

With the framework of the European Communities policy of 
encouraging the use of photovoltaic energy for users in remote re- 
gions without electrification, ENEL (Italian Electricity Board) created 
a modular photovoltaic plant. This plant consists of a stand-alone 
PV generator integrated by a solar-water collector: the user can 
benefit from electric energy and hot water. The potential electric 
energy production of the PV generator at its basic power rating 
(8350 Wp) is about 500 kWh/year. Bigger yearly energy demand 
can be accomplished suitably by increasing the power rating of the 
array. The system itself was conceived as a self-assembly package 
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that requires little or no maintenance once assembled (in itself a 
simple task). The DC current produced will be used to power low 
consumption household appliances such as fluorescent lamps, 100 
litre fridges, water pumps and televisions. Thirty such plants are to 
be installed on Stromboli Island. 


8325 (ETDE-IT-93-11) Low-cost measurement and data 
acquisition system for small PV power plants. Brambilla, C.; Il- 
iceto, A. Ente Nazionale per I’Energia Elettrica, Milan (Italy). Centro 
di Ricerca Elettrica. 1988. 6p. Order Number DE93758883. Source: 
OSTI; NTIS (US Sales Only). 

ENEL (italian Electricity Board) has developed a data monitoring 
system D.M.S. specially suited to isolated PV (Photovoltaic) power 
plants and which provides a highly reliable and low-cost global 
monitoring of plant operation and performance. This D.M.S. 
combines several characteristics particularly suitable in isolated in- 
stallations, and contains innovative de energy measuring counters 
as compared with similar equipment. This paper describes the 
main features of this D.M.S., shows how it is installed in small PV 
plants, and what quantities can be acquired and calculated. 


8326 (ETDE-IT—93-16) PV plants for Alpine huts: Installa- 
tion and operating experience at seven ENEL plants. Belli, G.; 
lliceto, A.; Previ, A. Ente Nazionale per I’Energia Elettrica, Milan 
(Italy). Centro di Ricerca Elettrica. 1988. 5p. Order Number 
DE93758889. Source: OSTI; NTIS (US Sales Only); INIS. 

The problem of supplying electric power to isolated users far 
from the electricity distribution grid is one of general interest. Such 
consumers are nowadays generally supplied with electricity pro- 
duced by small diesel generator-sets, and only recently have 
photovoltaic arrays and wind-turbines offered an alternative to the 
internal combustion engine. ENEL, as a State-owned electricity util- 
ity, is interested in the development of this particular application of 
renewable energy sources. Enlarging a low-voltage distribution 
network to connect consumers whose power requirements are ex- 
tremely low (about 1000 kWh/year) may, in certain conditions, be 
uneconomical, both for the utility, which has to absorb most of the 
expense involved in construction and maintenance, and for the 
consumer himself. The paper reports the design criteria, the tests 
and the problems encountered in electrifying seven alpine huts be- 
longing to CAI (Italian Alpine Club). 


8327 (ETDE-IT—93-18) Photovoltaic pilot plant of Vulcano 
(italy). Menga, P.; Previ, A. Ente Nazionale per |’Energia Elettrica, 
Milan (Italy). Centro di Ricerca Elettrica. 1988. 3p. Order Number 
DE93758894. Source: OSTI; NTIS (US Sales Only). 

The rated peak power of the Vulcano plant is about 80 kW. The 
main feature of the plant lies in its dual operating mode: either 
stand-alone or grid-connected. The plant, commissioned half-way 
through 1984, has always worked uninterruptedly and satisfactorily 
and, for this reason, it is expected to keep on operating in the 
coming years. Beginning from 1987, it has been considered worth 
carrying out research on a number of specific points not so far 
dealt with in sufficient detail in literature, as follows: experimental 
research on the deterioration, over a period of time, of the charac- 
teristics of the modules of the plant; theoretical and experimental 
research on the piant’s electrochemical storage system. The re- 
search on the second of the above subjects has a number of aims: 
to improve methods of checking the state of charge of batteries in 
newly-designed photovoltaic plants; to improve the ways in which 
the Vulcano battery storage system is operated; and to monitor and 
make a careful diagnosis of the condition of the plant's battery. 


8328 (ETDE/JP-mf-93767980, pp. 4-10) Research and de- 
velopment of photovoltaic power system.: Research on 
advanced photovoltaic system technologies (research on ad- 
vanced photovoltaic system technologies). Kurokawa, K. 
(Electrotechnical Laboraotry, Tsukuba (Japan)). Agency of Indus- 
trial Science and Technology, Tokyo (Japan). Jul 1992. 528p. (In 
Japanese). In Japan’s Sunshine Project.: 1991 annual summary of 
solar energy R and D program. Order Number DE93767980. 
Source: OSTI; NTIS (US Sales Only). 

A report is given on the result of the Sunshine Project during 
1991 for researches on simulation models to discuss methods for 
constructing arrays of new type redox-flow cells and multi-terminal 
solar cells. For the former cells, pre-prototype redox-flow cells of 
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stationary electrolyte type which have been given improvements 
during the previous year were operated under a solar mode to 
evaluate their compatibility for the photovoltaic power generation 
system. Measuring pressure losses caused from cell thickness and 
the number of filled carbon fiber electrodes provided a result that 
majority of the pressure losses was caused by the slits, and the 
dependence of the carbon fiber electrodes on the number was very 
little. It was found that particularly the slits on the outlet can cause 
a pressure loss of more than five times as much as e inlet slits. 
Discussions to reduce cost were begun on the possibility of using 
graphite sheets in place of the carbon fibers. Operation modes 
were also discussed ' so that prospects of finding the methods were 
obtained to monitor operations including a static operation whose 
charging condition cannot be monitored directly. 5 refs., 3 figs. 


8329 (ETDE/JP-mf-93767980, pp. 11-17) Research and 
development of photovoltaic power system.: Research on ad- 
vanced photovoltaic system technologies (evaluation and 
testing of metal hydride batteries). Uehara, |. (Government 
Industrial Research Institute, Osaka, Osaka (Japan)). Agency of In- 
dustrial Science and Technology, Tokyo (Japan). Jul 1992. 528p. 
(In Japanese). In Japan’s Sunshine Project.: 1991 annual sum- 
mary of solar energy R and D program. Order Number 
DE93767980. Source: OSTI; NTIS (US Sales Only). 

Metal hydride batteries are under research as part of the photo- 
voltaic system studies conducted under the Sunshine Project. A 
report is given on the result of researches during 1991 including 
evaluations on alloy material properties, negative alloy electrode 
tests, and prototype electrode tests. With regard to the evaluation 
on material properties, La-rich misch metals (Mm) and ordinary Mm 
were used to produce Mm-Co-Mn-Al alloys to investigate effects of 
the difference in Mm composition on electrode performance. From 
the fact that an alloy with La-rich Mm produced an initial discharge 
capacity as high as 310 mAh/g, but its cycle life was shorter than 
that using the ordinary Mm, it was found that adjusting the Mm 
composition enables the capacity to be increased the life to be 
extended. Next, alloy melting and casting conditions were investi- 
gated, and the result was obtained that alloys formed with 
column-like crystals and cooled at a faster cooling rate, such as 
quenched ribbon alloys, have longer cycle life. 31 refs., 6 figs. 


8330 (ETDE/JP-mf-93767980, pp. 92-96) Research and 
development of photovoltaic power system.: Research and de- 
velopment of solar chemical energy conversion technology 
(research on photocatalyst for production of hydrogen from 
water and fixationof carbon dioxide). Shin, S. (National Chemi- 
cal Laboratory for Industry, Tokyo (Japan)). Agency of Industrial 
Science and Technology, Tokyo (Japan). Jul 1992. 528p. (in 
Japanese). In Japan’s Sunshine Project.: 1991 annual summary of 
solar energy R and D program. Order Number DE93767980. 
Source: OSTI; NTIS (US Sales Only). 

Studies are under way as part of the Sunshine Project on cata- 
lysts and process mechanisms to manufacture hydrogen from 
water and fix carbon dioxide using sunlight. This paper reports the 
result of the studies conducted during 1991. Measurements were 
conducted on rates of forming H2 and O2 when titanium dioxide 
carrying platinum was suspended in different electrolytes and irra- 
diated with lights. A most active catalytic activity was observed at 
an optimal concentration of carbonates as electrolyte, at least for 
200 hours in the case of using Na2CO3 for example, when H2 was 
generated at 568umol/h and O2 at 287* molh. It was found that 
metals other than platinum can be used when carbonate ions are 
present and that re-evaluation could be made on semiconductors 
which have been said previously to have no photocatalytic activity. 
CO2 fixing reactions were investigated when ZrO2-based catalysts 
were used, and it was revealed that Rh-TiO2 catalyst can double 
the methane forming rate. 7 refs., 2 figs., 4 tabs. 


8331 (ETDE/JP-mf-93767980, pp. 97-103) Technical devel- 
opment for the practical use of photovoltaic power system.: 
Development of fabrication technology of thin-type solar cells 
(developments of new casting and slicing technologies for 
high purity and low silicon phtovoltaic cell). Ono, T. (New En- 
ergy and Industrial Technology Development Organization, Tokyo 
(Japan)). Agency of Industrial Science and Technology, Tokyo 
(Japan). Jul 1992. 528p. (In Japanese). In Japan’s Sunshine 





Project.: 1991 annual summary of solar energy R and D program. 
Order Number DE93767980. Source: OSTI; NTIS (US Sales Only). 

Developments are under way as part of the Sunshine Project on 
high-purity substrate technology for new type solar cells. This pa- 
per reports the result of the studies conducted during 1991. Silicon 
ingot breakage and melt leakage troubles which have occurred fre- 
quently in a 17-cm square electromagnetic casting furnace used in 
conventional experiments were corrected and stable fabrication has 
become possible by improving the heat insulating section and re- 
ducing the ingot temperature gradient. A comparison was made on 
qualities of crystals made in an electromagnetic casting furnace 
and a conventional casting furnace, from which crystals from both 
furnaces were identified to be at nearly the same quality level. As 
a result of experimenting on a furnace wound with coils of several 
different shapes, it was found that the melt stirring condition varies 
with the coil shapes, and the variation affects crystal sizes. Next, 
as a wafer manufacturing technique, a unidirection wire saw was 
used to have obtained a yield of 95.2%. Discussions were given on 
slicing cost reduction including extending the groove roller life by 
using rollers with springs. 5 refs., 3 figs., 1 tab. 


8332 (ETDE/JP-mf—93767980, pp. 104-109) Technical de- 
velopment for the practical use of photovoltaic power system.: 
Development of fabrication technology of thin type solar cells 
(technical development for the production of high purity 
silicon). Ono, T. (New Energy and Industrial Development Organi- 
zation, Tokyo (Japan)). Agency of Industrial Science and 
Technology, Tokyo (Japan). Jul 1992. 528p. (In Japanese). In 
Japan’s Sunshine Project.: 1991 annual summary of solar energy 
R and D program. Order Number DE93767980. Source: OSTI; 
NTIS (US Sales Only). 

Studies are under way as part of the Sunshine Project on high- 
purity substrate manufacturing technology for new type solar cells. 
This paper reports the result of the studies conducted during 1991. 
Based on the NEDO direct reduction process, discussions have 
been given for further cost reduction by replacing the said process 
of from manufacturing high-purity material (99.99%) to reducing sil- 
ica with commercially available high-purity material (99.5%). The 
present study summarized the elementary technologies including a 
technology to remove boron from silicon, a technology to improve 
refining efficiency, and evaluation of SOG-Si. The study discussed 
a steam added plasma refining process for boron removing, by 
which boron was removed from silicon to the target of 0.1 ppmw 
with a raised bottom blow-up system. A large refining efficiency im- 
provement was achieved by fitting a surface heater for heat 
compensation on the silicon bath. Adoption of Ar gas bottom blow 
system raised the decarbonation rate to more than double that of 
the conventional method. 15 refs., 4 figs., 1 tab. 


8333 (ETDE/JP-mf—93767980, pp. 110-114) Technical de- 
velopment for the practical use of photovoltaic power system.: 
Development of fabrication technology of thin type solar cells 
(high speed sheet formation technique). Ono, T. (New Energy 
and Industrial Technology Development Organization, Tokyo 
(Japan)). Agency of Industrial Science and Technology, Tokyo 
(Japan). Jul 1992. 528p. (In Japanese). In Japan’s Sunshine 
Project.: 1991 annual summary of solar energy R and D program. 
Order Number DE93767980. Source: OSTI; NTIS (US Sales Only). 

Studies are under way on high-speed substrate manufacturing 
techniques for practical use of new type solar cells. This paper re- 
ports the result of the studies conducted during 1991 under the 
Sunshine Project. The present study to develop processes of re- 
ducing film thickness has obtained the following results: A 
preheater was disposed in a susceptor to raise the susceptor tem- 
perature before crystal growth, by which crystal breakage due to 
quenching was eliminated. Sheets have been often damaged at 
pull-out because of surface of a sheet with molten silicon solidified 
on its tip conglutinating with cavity surface. A method was devel- 
oped, in which silicon is put into cavity tips initially to serve as 
nuclei. The use of a printing system in place of a spray system to 
apply silicon nitride coating on die surface and the adoption of 
packing type mold resulted in coatings with uniform thickness. A 
double sided susceptor system was developed to eliminate silicon 
leakage. 1 ref., 3 figs., 2 tabs. 
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8334 (ETDE/JP-mf-93767980, pp. 115-120) Technical de- 
velopment for the practical use of photovoltaic power system.: 
Development of fabrication technology of thin type solar cells 
(new cell design and fabrication technology for NIP structure). 
Ono, T. (New Energy and Industrial Technology Development Or- 
ganization, Tokyo (Japan)). Agency of Industrial Science and 
Technology, Tokyo (Japan). Jul 1992. 528p. (in Japanese). In 
Japan’s Sunshine Project.: 1991 annual summary of solar energy 
R and D program. Order Number DE93767980. Source: OSTI; 
NTIS (US Sales Only). 

Studies are under way on NIP structure cell manufacturing tech- 
niques for practical use of new type solar cells. This paper reports 
the result of the studies conducted during 1991 under the Sun- 
shine Project. The present study discussed improving efficiencies 
of thin type polycrystalline cells, and elucidated conditions of form- 
ing thin films in an experiment on high-purity polysilicon deposited 
on mono silicon crystal substrates using PH3 as an N-type dopant. 
The experiment was performed varying deposition rates, tempera- 
tures, and PH3 flow rates, where a prospect of dopant activity 
improvement was obtained as a result of heat treatment. Elemen- 
tary techniques for efficiency improvement using light enclosing as 
the basis were clarified through micronizing the shapes of crystals 
based on group processing conditions, stabilizing high-density ul- 
trafine electrodes, and improving rear reflection using highly 
reflective metals. Further, the results of simulations revealed im- 


-proving factors of using rear electric field layers. Cells of 10 cm 


square formed with two-layer reflection layer on the 10 rear side 
achieved a conversion efficiency of 17.1%. refs., 3 figs., 2 tabs. 


8335 (ETDE/JP-mf-93767980, pp. 121-126) Technical de- 
velopment for the practical use of photovoltaic power system.: 
Development of fabrication technology of thin type solar cells 
(study on practical use of thin multicrystalline silicon solar 
cell fabrications technologies). Ono, T. (New Energy and Indus- 
trial Technology Development Organization, Tokyo (Japan)). 
Agency of Industrial Science and Technology, Tokyo (Japan). Jul 
1992. 528p. (In Japanese). In Japan’s Sunshine Project.: 1991 an- 
nual summary of solar energy R and D program. Order Number 
DE93767980. Source: OSTI; NTIS (US Sales Only). 

Studies are under way for practical use of new type solar cells, 
on developing thin multicrystalline silicon solar cell fabrication tech- 
nologies. The development is discussed through optimizing light 
absorption efficiency and function formation in polycrystalline sili- 
con solar cells, micronization of electrode formation, passivation 
effect, and computer simulations. This paper reports the result of 
the studies conducted during 1991 under the Sunshine Project. 
With respect to the light absorption efficiency, it was found that 
combining photo-fabrication and gas etching can form an ultrafine 
irregularity structure, and micronizing the irregularity structure can 
result in much lower reflection rates than the conventional levels. 
As regards the electrode formation, considerations on photo-resist 
thickness and other conditions can reduce electrode width variance 
by half and micronize effectively the electrodes. Additional discus- 
sions were given on the above items, whose results were used to 
fabricate prototype high-efficiency cells resulting in 15-cm square 
cells with a conversion rate of 16% . 2 refs., 5 figs., 1 tab. 


8336 (ETDE/JP-mf-93767980, pp. 127-132) Technical de- 
velopment for the practical use of photovoltaic power system.: 
Developoment of fabrication technology of thin type solar 
cells (new cell design and fabrication technology (hetero junc- 
tion cell structure)). Ono, T. (New Energy and_ Industrial 
Technology Development Organization, Tokyo (Japan)). Agency of 
Industrial Science and Technology, Tokyo (Japan). Jul 1992. 528p. 
(In Japanese). In Japan’s Sunshine Project.: 1991 annual sum- 
mary of solar energy R and D program. Order Number 
DE93767980. Source: OSTI; NTIS (US Sales Only). 

Studies are under way as part of the Sunshine Project for practi- 
cal use of new type solar cells, on techniques for manufacturing 
cells with hetero junction structure. This paper reports the result of 
the studies conducted during 1991. With respect to polycrystalline 
cells, development has been advanced on techniques to form high- 
precision electrodes and to reduce cell thickness through the 
hybrid cells having been developed so far. For the former tech- 
nique, printing with a minimum line width of 30um has become 
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possible by improving type-presses used in typographic printing 
and using silicone as a blanket material. A paste material of 
fire-through type that can form an electrode and a junction simulta- 
neously, including n-type and p-type dopants was developed. For 
the latter technique, three-dimensional numerical simulation was 
carried out to match the characteristics of rear p-n junctions and 
develop a process to form planer junction and messa junction. 
Monocrystal cells were improved of their quality upon determining 
conditions for boron diffusion and annealing. 5 refs., 6 figs., 1 tab. 


8337 (ETDE/JP-mf-93767980, pp. 133-139) Technical de- 
velopment for the practical use of photovoltaic power system.: 
Development of fabrication technology of tandem solar cells 
(amorphous/polycrystalline silicon tandem cell). Ono, T. (New 
Energy and Industrial Technology Development Organization, 
Tokyo (Japan)). Agency of Industrial Science and Technology, 
Tokyo (Japan). Jul 1992. 528p. (In Japanese). In Japan’s Sunshine 
Project.: 1991 annual summary of solar energy R and D program. 
Order Number DE93767980. Source: OSTI; NTIS (US Sales Only). 

Studies are under way as part of the Sunshine ProSect on prac- 
tical use of tandem solar cells combining amorphous silicon and 
polycrystalline silicon thin films. This paper reports the result of the 
studies conducted during 1991. First, with respect to forming poly- 
crystalline thin films, an experiment was conducted to form silicon 
growth nuclear layer on a substrate with an SiO2 film formed on it, 
using thermal CVD and sputtering processes. The experiment re- 
vealed promising a method for forming thin silicon films using 
growth nuclear layer with the thermal CVD process, thus giving a 
prospect for realizing the targeted structure. For active layers which 
have been formed previously using the LPE process, a possibility 
was found that a CVD process with good controllability can form 
the layers. Attempts were made on a fabrication technology of heat 
resistant substrates to optimize conditions of thermal spraying of 
plasma are on silicon, which resulted in improvement of separabil- 
ity of the material from a base material, deformation and grain size. 
In cell making techniques, etching liquids with etching rates largely 
different between substrates and insulation films were used to real- 


ize the cell structure, resulting in prototype production of 2-cm 
square cells. 5 refs., 7 figs. 


8338 (ETDE/JP-mf—93767980, pp. 140-146) Technical de- 
velopment for the practical use of photovoltaic power system.: 
Development of fabrication technology of tandem solar cells 
(amorphous silicon/compound tandem cell). Ono, T. (New En- 
ergy and Industrial Technology Development Organization, Tokyo 
(Japan)). Agency of Industrial Science and Technology, Tokyo 
(Japan). Jul 1992. 528p. (In Japanese). In Japan’s Sunshine 
Project.: 1991 annual summary of solar energy R and D program. 
Order Number DE93767980. Source: OSTI; NTIS (US Sales Only). 

Studies are under way as part of the Sunshine Project on Cds/ 
CdTe compound semiconductors as cell elements with aims of 
completing solar cells with amorphous a-Si/compound semiconduc- 
tor tandem structure. This paper reports the result of the studies 
conducted during 1991. The fact that hydrogen annealing reduces 
resistance in Cds film as had been ascertained previously was dis- 
cussed in greater detail on timing, temperatures and hydrogen 
concentrations in the hydrogen annealing. The optimal condition 
found as a result is the hydrogen concentration of 30% and the 
temperature at 450°C after CdTe is printed and sintered on CdS 
film. Discussions on reflection preventive films resulted in forming 
MgF=z film on a glass substrate using an electron beam deposition 
process, which reduced the reflection rate from 4% to 0.3%. In the 
study of technologies of printing high-integration patterns, a com- 
parison was made on laser patternings in each phase of printing, 
drying, and sintering the CdTe layer, which revealed that a pattern- 


ing can be made most optimally when it is done after printing. 5 
refs., 8 figs. 


8339 (ETDE/JP-mf-93767980, pp. 147-152) Technical de- 
velopment for the practical use of photovoltaic power system.: 
Survey on practical application. Ono, T. (New Energy and Indus- 
trial Technology Development Organization, Tokyo (Japan)). 
Agency of Industrial Science and Technology, Tokyo (Japan). Jul 
1992. 528p. (In Japanese). In Japan’s Sunshine Project.: 1991 an- 
nual summary of solar energy R and D program. Order Number 
DE93767980. Source: OSTI; NTIS (US Sales Only). 
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Surveys are being made to identify technical movements in new 
type solar cells to reflect them and use them as aids on the studies 
for practical use of solar cells. This paper reports the result of the 
Sunshine Project achieved during 1991. Developments for silicon 
materials are under way on the high-purity metallic silicon reduction 
process suitable for small-scale production as opposed to the 
NEDO direct reduction process that suits large-scale production. 
The major present problems include elucidating boron removing 
mechanisms and improving processing rates and technologies to 
remove P and As. While the current crystallizing technique is in the 
stage of moving forward to realizing the 8-inch size, the problem 
regarded most important is the one on particles not foreign to 
wafer surface, of which key is the method for evaluating very small 
amount of impurities. The surveys included such other items as the 
importance of temperature gradient in electromagnetic casting, the 
problem of surface recombination rates in the thin cell fabrication 
techniques, and the movements in presentation of theoretical per- 
formances of solar cells. 3 figs., 3 tabs. 


8340 (ETDE/JP-mf-93767980, pp. 153-159) Technical de- 
velopment for the practical use of photovoltaic power system.: 
Development of fabrication technology for amorphous silicon 
solar cells (high quality production technology (high integra- 
tion technology)). Ono, T. (New Energy and Industrial Technology 
Development Organization, Tokyo (Japan)). Agency of Industrial 
Science and Technology, Tokyo (Japan). Jul 1992. 528p. (in 
Japanese). In Japan’s Sunshine Project.: 1991 annual summary of 
solar energy R and D program. Order Number DE93767980. 
Source: OSTI; NTIS (US Sales Only). 

Development is under way as part of the Sunshine Project on 
high-integration, high-efficiency, and high-reliability amorphous so- 
lar cells and discussions on next-generation solar cell materials 
and element structures. This paper reports the result of the studies 
conducted during 1991. A practical conversion efficiency of .10% 
has been achieved by the previous year as a result of of quality 
improvement on p-type SiC films. In addition, a high-precision and 
less damaging process without causing melt drooping was realized 
by suppressing g carrier recombination loss in interfaces by provid- 
ing additional ultra-thin film interface layers in the i/n interface, and 
by developing a new laser patterning process. The process 
resulted in a conversion efficiency of 11.1% in 10-cm square inte- 
gration cells. In thin polycrystalline silicon film cells made with a 
solid phase growth process, a nuclear generation suppressing 
method using irregularly surfaced substrates was developed based 
on a partial doping process, which made it possible to obtain the 
world’s highest conversion efficiency of 6.19% for cells made on 


substrates of different kinds and in low temperature processes. 24 
refs., 7 figs. 


8341 (ETDE/JP-mf-93767980, pp. 160-165) Technical de- 
velopment for the practical use of photovoltaic power system.: 
Development of fabrication technology of amorphous silicon 
solar cells (film fabrication technology with new gas sources). 
Ono, T. (New Energy and Industrial Technology Development Or- 
ganization, Tokyo (Japan)). Agency of Industrial Science and 
Technology, Tokyo (Japan). Jul 1992. 528p. (In Japanese). In 
Japan’s Sunshine Project.: 1991 annual summary of solar energy 
R and D program. Order Number DE93767980. Source: OSTI; 
NTIS (US Sales Only). 

Studies are under way focussing on film fabrication technologies 
of solar cells and films using disilane to achieve high-performance 
solar cells. This paper reports the result of the studies conducted 
during 1991 under the Sunshine Project. The present studies in- 
clude efforts of optimizing i-layer forming conditions and improving 
permeation rates of window layers by applying a reflection preven- 
tive film coating on surface, p-layer in carbon graded layers, and a 
wide gap buffer layer using dimethylsilane as a starting material. 
As a result, a conversion efficiency of 13.0% was achieved, which 
is the world’s highest efficiency for single cells using disilane as a 
starting material. In addition, (p-type a-Si/p-type a-C)n laminated 
type p-layer (with a conversion efficiency of 12.6% at n=8) was de- 
veloped. With respect to the thin film forming technologies, 
discussions ere given on a film forming process to repeat film for- 
mation with a plasma CVD process and film reformation with a 





hydrogen plasma process, by which thin films with excellent photo- 
stability were obtained. Fabrication of p-typeuC-Si:H film was also 
discussed using ion irradiation. 18 refs., 5 figs. 


8342 (ETDE/JP-mf-93767980, pp. 166-173) Technical de- 
velopment for the practical use of photovoitaic power system.: 
Development of fabrication technology of amorphous silicon 
solar cells (fabrication technology of large amorphous silicon 
solar cells). Ono, T. (New Energy and Industrial Technology De- 
velopment Organization, Tokyo (Japan)). Agency of Industrial 
Science and Technology, Tokyo (Japan). Jul 1992. 528p. (In 
Japanese). In Japan’s Sunshine Project.: 1991 annual summary of 
solar energy R and D program. Order Number DE93767980. 
Source: OSTI; NTIS (US Sales Only). 

Studies are under way as part of the Sunshine Project to 
achieve developing high-efficiency and stable large area amor- 
phous silicon solar cells (30x40cm class). This paper reports the 
result of the studies conducted during 1991. Major results include 
an achievement of the conversion efficiency of 12.52% in a proto- 
type cell with an area of 1 cm? as a result of discussion on 
reducing light absorption loss, synthesizing a new a-SiO:H de- 
posited film as a window layer material in place of the conventional 
a-SiC:H film and applying it on the p-layer. In addition, a prototype 
production was made on a submodule of a-Si/a-Si two-layer tan- 
dem structure with an area of 30 cmx, 40cm, in which the series 
connection width was reduced successfully from 450um to 360um 
tom by improving the laser pattering precision. The area efficiency 
was improved from 93% to 97%. An experiment of making 390 
submodules concentratedly on a trial basis verified the reproducibil- 
ity of this manufacturing process. 32 refs., 5 figs., 1 tab. 


8343 (ETDE/JP-mf-93767980, pp. 174-180) Technical de- 
velopment for the practical use of photovoltaic power system.: 
Development of fabrication technology of amorphous silicon 
solar cells (high reliability production technology (two-stacked 
cells)). Ono, T. (New Energy and Industrial Technology Develop- 
ment Organization, Tokyo (Japan)). Agency of Industrial Science 
and Technology, Tokyo (Japan). Jul 1992. 528p. (In Japanese). In 
Japan’s Sunshine Project.: 1991 annual summary of solar energy 
R and D program. Order Number DE93767980. Source: OSTI; 
NTIS (US Sales Only). 

Studies are under way as part of the Sunshine Project on 
efficiency improvement in amorphous silicon solar cells and high- 
reliability module structures. This paper reports the result of the 
studies conducted during 1991. The p-layer was deposited at a 
lower temperature than in the conventional methods and the film 
thickness was reduced to increase admittance of short wave length 
lights into the i-layer, and the p-layer forming temperature was set 
to lower side to improve the light permeability. These improve- 
ments resulted in an initial efficiency of 11.4% in 1-cm square cells. 
Next a device was developed to transport a substrate in vacuum 
between a CVD device to deposit the p- and n-layers and a device 
to form only the i-layer so that contamination in p/i and i/n inter- 
faces can be prevented. With respect to pin/pin two-stacked 
tandem cells, prototype cells were fabricated in which the i-layer 
was made thinner, the p-layer was improved, and a ZnO/metal 
double-layer electrode was adopted. The result was the improved 
degradation behavior over the conventional cells. Discussions were 


given also on addition-type polyisobutylene as a cell sealing mate- 
rial. 6 refs., 6 figs. 


8344 (ETDE/JP-mf-93767980, pp. 181-187) Technical de- 
velopment for the practical use of photovoltaic power system.: 
Development of fabrication technology of amorphous silicon 
solar cells (development of high stable amorphous silicon so- 
lar cells (amorphous silicon alloy stacked solar cells)). Ono, T. 
(New Energy and Industrial Technology Development Organization, 
Tokyo (Japan)). Agency of Industrial Science and Technology, 
Tokyo (Japan). Jul 1992. 528p. (in Japanese). In Japan’s Sunshine 
Project.: 1991 annual summary of solar energy R and D program. 
Order Number DE93767980. Source: OSTI; NTIS (US Sales Only). 

Studies are under way as part of the Sunshine Project on devel- 
opment of alloy stacked elements in amorphous silicon cells and 
their application. This paper reports the result of the studies con- 
ducted during 1991. With respect to element fabrication 
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technologies, the intermediate element was changed from the con- 
ventional a-Si element to an a-SiGe element and the band gap 
profiles for each constituting element were designed for higher reli- 
ability. As a result, an a-SiC/a-SiGe/a-SiGe alloy stacked element 
was developed and an initial conversion efficiency of 11.1% and an 
initial annual degradation rate of about 15% were obtained. In the 
studies on improving characteristics of alloy stacked elements, a 
microwave discharge generator of waveguide system was intro- 
duced. It was found as a result that the amount of hydrogen active 
species involving light absorbability was doubled, and repetition of 
film formation and this hydrogen plasma processing can increase 
the amount of hydrogen in the films and the optical band gap. Fur- 
ther, a p-type fine crystalline silicon film was developed, which 


resulted in an improved open circuit voltage. 9 refs., 10 figs., 5 
tabs. 


8345 (ETDE/JP-mf—93767980, pp. 193-198) Technical de- 
velopment for the practical use of photovoltaic power system.: 
Development fabrication technology of amorphous silicon so- 
lar cells (development of fabrication technology of amorphous 
silicon solar cells key technology). Ono, T. (New Energy and In- 
dustrial Technology Development Organization, Tokyo (Japan)). 
Agency of Industrial Science and Technology, Tokyo (Japan). Jul 
1992. 528p. (In Japanese). in Japan’s Sunshine Project.: 1991 an- 
nual summary of solar energy R and D program. Order Number 
DE93767980. Source: OSTI; NTIS (US Sales Only). 

Studies were made as part of developing photovoltaic power 
system on layered interface controlling technology, optical gap con- 
trolling technology, and high efficiency cell forming technology in 
1991. With respect to the studies of layered interface controlling 
technology fine crystalline p-layer formation with use of a mi- 
crowave plasma CVD process to improve open circuit voltage was 
continued. Development was made on an equipment that evades 
turbulence of microwave fields at the waveguide converting section, 
thus formation with high reproducibility was made possible on fine 
crystalline p-layer with uniform thickness. The discussion on optical 
gap control has used during this fiscal year an equipment to limit a 
magnetic field that satisfies resonance conditions in an electronic 
cyclotron to the circular discharge section, for the purpose of form- 
ing high-quality a-SiGe:H. Formation of low-defect a-SiGe:H films 
was reproduced. It was confirmed that a-Si:H and a-Ge:H come 
different in the a-SiGe:H structure depending on the film forming 
processes as well. In the discussion of cell forming technologies, a 
course was established in which solar cells are constructed with 
films formed with p/i/n/metal electrode on the glass substrate/TCO, 
and n/i/p/TCO on metal electrode (the i-layer is a low-defect a- 
SiGe:H made with the plasma CVD process) in that order. 5 figs. 


8346 (ETDE/JP-mf-93767980, pp. 199-203) Technical de- 
velopment for the practical use of photovoltaic power system.: 
Development of fabrication technology of amorphous silicon 
solar cells (narrow-bandgap materials (control of reaction 
process)). Ono, T. (New Energy and Industrial Technology Devel- 
opment Organization, Tokyo (Japan)). Agency of Industrial Science 
and Technology, Tokyo (Japan). Jul 1992. 528p. (in Japanese). In 
Japan’s Sunshine Project.: 1991 annual summary of solar energy 
R and D program. Order Number DE93767980. Source: OSTI; 
NTIS (US Sales Only). 

Narrow-bandgap materials were developed as the element tech- 
nology of layered structure solar cells for the practical use of 
amorphous silicon solar cells for power use. The year 1991 saw 
mainly the discussions on improving the quality of thin polycrys- 
talline silicon films and reducing cost of crystalline base substrates. 
While it has been proven that the plasma CVD process can pro- 
duce epitaxially grown films, the crystal structure deteriorates as 
the film thickness is increased, the cause of which has been re- 
vealed that polycrystalline particles are produced midway the film 
growth. A process was adopted in which forming a film of several 
micron thickness and venting the reaction system are repeated, re- 
sulting in good films with a thickness of 13 microns. The chamber 
uses corrosion resistant materials to reduce impurities. These tech- 
nologies were put together to manufacture solar cells which 
achieved an efficiency of 9.1%. Conditions on (111) substrate were 
reviewed and the Raman half band width was improved up to 4.5 
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cm—'. Low resistance silicon particles were used on the base sub- 
strates made by using a plasma spraying process, thus films with 
as low resistance as 10 ohm -cm were obtained. 7 figs. 


8347 (ETDE/JP-mf-93767980, pp. 188-192) Technical de- 
velopment for the practical use of photovoltaic power system.: 
Development of fabrication technology of amorphous silicon 
solar cells (over-layered transparent conducting film). Ono, T. 
(New Energy and Industrial Technology Development Organization, 
Tokyo (Japan)). Agency of Industrial Science and Technology, 
Tokyo (Japan). Jul 1992. 528p. (in Japanese). In Japan’s Sunshine 
Project.: 1991 annual summary of solar energy R and D program. 
Order Number DE93767980. Source: OSTI; NTIS (US Sales Only). 
To develop photovoltaic power systems, discussions were given 
during 1991 on modification of equipment required for stable fabri- 
cation of improved texture conducting film developed as a standard 
substrate, and on fabrication technology of ZnO coated over- 
layered transparent conducting film. The former discussion 
included improving temperature distribution in a furnace, and ele- 
vating control accuracy for material supply systems, which resulted 
in improving the film thickness distribution from + 10% to + 5%. A 
prospect of achieving a haze factor distribution of 10% or less was 
obtained as the result. The texture film quality was confirmed sta- 
ble with conversion efficiencies obtained at 13.0 % for small size 
solar cells and 9% for 4 KWp class cells. It was found that the 
sheet resistance distribution is also decreased. As far as the latter 
discussion on the conducting film is concerned, improvement in the 
film quality by using the hydrogen plasma processing (H) process 
and the nitrogen annealing (N) process was attempted. With the H 
process, the ZnO coated film was capable of decreasing the 
resistance without impairing permeability caused from reduction de- 
terioration. Also with the N process, the resistance decrease was 
remarkable when the film is overcoated with ZnO. 1 fig., 2 tabs. 


8348 (ETDE/JP-mf—93767980, pp. 204-208) Technical de- 


velopment for the practical use of photovoltaic power system.: 
Survey on commercialization analysis. Ono, T. (New Energy 


and Industrial Technology Development Organization, Tokyo 
(Japan)). Agency of Industrial Science and Technology, Tokyo 
(Japan). Jul 1992. 528p. (in Japanese). In Japan’s Sunshine 
Project.: 1991 annual summary of solar energy R and C program. 
Order Number DE93767980. Source: OSTI; NTIS (US Sales Only). 

With an objective of analyzing technical movements in amor- 
phous silicon solar cells and assisting their practical use, a variety 
of investigations and discussions were given. These may be sum- 
marized as follows: Manufacturing cost for amorphous silicon cells 
was calculated for a scale ranging from 5 MW/year to 1 GW/year, 
and it was revealed that a full through-production requires more 
than 1 GW/year, and that an in-line process suits for a scale 
smaller than that; however, this requires a high-speed large-area 
manufacturing technology indispensably; investigations on bottom 
cell materials for a stacked solar cell using amorphous silicon as a 
top cell revealed that polycrystalline silicon has superior perfor- 
mance and that adding Ga and S can expand the band gap in the 
solar cells up to 1.5V; a list of processes to form stable films with 
less characteristics deterioration includes the Hot Wirre process, 
high-temperature ( 400°C to 450°C ) high-speed deposition pro- 
cess magnetron reactive sputtering process, and He-diluted RF 
glow discharge process. Effective film evaluation methods are also 
listed. 1 fig., 3 tabs. 


8349 (ETDE/JP-mf-93767980, pp. 209-214) Technical de- 
velopment for the practical use of photovoltaic power system.: 
Research on crystalline silicon soiar cell. Ono, T. (New Energy 
and Industrial Technology Development Organization, Tokyo 
(Japan)). Agency of Industrial Science and Technology, Tokyo 
(Japan). Jul 1992. 528p. (In Japanese). In Japan’s Sunshine 
Project.: 1991 annual summary of solar energy R and D program. 
Order Number DE93767980. Source: OSTI; NTIS (US Sales Only). 

With an objective of developing a new method for manufacturing 
high-quality silicon monocrystals, discussions were given on the 
magnetic casting plus float zone process, the Czochralski (CZ) pro- 
cess using cooling crucible induced melting, and the CZ process 
using direct induction. The first process uses granular silicon as a 
starting material, made into ingots using the magnetic casting, and 
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into monocrystals using the FZ melting. This process achieved pro- 
ducing dislocation-free monocrystals. IN addition materials for solar 
cell grade and semiconductor grade were boron-doped and mag- 
netically cast to make FZ monocrystals. An experiment confirmed 
that either of these materials has been turned into monocrystals. 
The second process uses a copper crucible which is free of con- 
tamination from impurities and of crucible wear. It was revealed 
that inductive frequencies from the power supply affect surface os- 
cillation of the melt, which required a frequency higher than 150 
kHz to ensure a static condition. The third process uses an induc- 
tive coil as a melt container, which consumes less power. This 
process also required a high frequency to maintain molten silicon 
surface static as in the second process. 2 figs., 2 tabs. 


8350 (ETDE/JP-mf-93767980, pp. 222-228) Technical de- 
velopment for the practical use of photovoltaic power system.: 
Research of amorphous silicon solar cells. Ono, T. (New En- 
ergy and Industrial Technology Development Organization, Tokyo 
(Japan)). Agency of Industrial Science and Technology, Tokyo 
(Japan). Jul 1992. 528p. (in Japanese). In Japan’s Sunshine 
Project.: 1991 annual summary of solar energy R and D program. 
Order Number DE93767980. Source: OSTI; NTIS (US Sales Only). 

To develop ultra-high efficiency solar cells, development aims at 
new photoelectric conversion materials and unit cell structures. 
New amorphous materials were discussed as thin film solar cell 
materials. An H-radical reforming process was applied to reduce 
hydrogen in amorphous silicon films. As a result, it was confirmed 
that application of the H-radical reforming process eliminates fine 
crystallization and can produce less absorbing films. A develop- 
mental work has begun on thin GEF film (a thin polycrystalline 
silicon film in which light carriers can behave as if no grain bound- 
aries exist) as a new crystal-based thin film material. A preliminary 
experiment was carried out to discuss forming a thin silicon film on 
a crystal-based silicon substrate, which resulted in achieving a film 
in which the Hall movement can be compared with that in 
monocrystal silicon. Since the conventional one-dimensional simu- 
lator was proved not working sufficiently for developing a unit cell 
structure, a two-dimensional amorphous silicon solar cell device 
simulator was developed. The simulator enabled the texture struc- 
ture to be elucidated electrically. 8 figs. 


8351 (ETDE/JP-mf-93767980, pp. 229-235) Technical de- 
velopment for the practical use of photovoltaic power system.: 
Research on compound semiconductor solar cells (single 
crystal solar cells, (Ae,Ga)As semiconductor). Ono, T. (New 
Energy and Industrial Technology Development Organization, 
Tokyo (Japan)). Agency of Industrial Science and Technology, 
Tokyo (Japan). Jul 1992. 528p. (In Japanese). In Japan’s Sunshine 
Project.: 1991 annual summary of solar energy R and D program. 
Order Number DE93767980. Source: OSTI; NTIS (US Sales Only). 
Discussions were given on substrate surfaces as the basic re- 
quirement in hetero crystal growth of grid mismatching systems. 
Prototype unit cells for (Al, Ga) As solar cells were fabricated, and 
optimization was also made on structural parameters of tandem 
structured hetero solar cells using simulations. The contents may 
be summarized as follows: Heating substrates in a vacuum by use 
of n-type and p-type silicon attained clean surfaces; three kinds of 
methods for wet-processing silicon substrate surface were dis- 
cussed by using reflective high-speed electron beam diffraction 
method to clarify the characteristics of these methods; characteris- 
tics simulation on GaAs solar cells concluded that an efficiency of 
27.3% is possible by reducing electrode shadowing loss; spectral 
sensitivity characteristics of GaAs system were compared on the 
prototype cells and the simulation results to clarify the importance 
of suppressing the surface recombination rates; spectral sensitivi- 
ties in Al0.22GA0.78 system were discussed using a parametric 
analysis, thus reducing n-layer doping was judged effective to im- 
prove long wavelength sensitivity; and discussions were given on 
crystal growth and cell manufacturing processes relative to the cell 
forming technology to look at the correlation between the solar cell 
characteristics and the diode characteristics. 11 figs., 2 tabs. 


8352 (ETDE/JP-mf-93767980, pp. 236-242) Technical de- 
velopment for the practical use of photovoltaic power system.: 
Research on compounds semiconductor solar cell (single 
crystal solar cells, AlGaAs/Ge semiconductor). Ono, T. (New 





Energy and Industrial Technology Development Organization, 
Tokyo (Japan)). Agency of Industrial Science and Technology, 
Tokyo (Japan). Jul 1992. 528p. (In Japanese). In Japan’s Sunshine 
Project.: 1991 annual summary of solar energy R and D program. 
Order Number DE93767980. Source: OSTI; NTIS (US Sales Only). 

Discussions are in progress on compound semiconductor solar 
cells of lamination structure using three kinds of p-n junction of Al- 
GaAs cell, GaAs cell and Ge cell with different band gap energies. 
These cells have a possibility of achieving a practical conversion 
efficiency of 41%. Further discussions are being given on solving 
such problems to achieve the above efficiency, as loss of light 
energy at lamination interfaces and electric energy loss due to in- 
tercell connections. The elementary technologies may involve the 
following four points: Development of epitaxial growth technique for 
the three kinds of p-n junction, i.e., p-type AlGaAs/n-type AlGaAs, 
p-type GaAs/n-type GaAs, and p- type Ge/n-type Ge junctions; de- 
velopment of hetero epitaxial growth technique for the three kinds 
of substrates, i.e., AlGaAs cell/GaAs cell, GaAs/Ge cell, and Ge 
celV/Si substrate; optimization of tunnel junction at hetero epitaxial 
interfaces; and development of front cell surface processing tech- 
nique. Specifically, the discussions were made on disposing of 
sulfur to suppress cell recombination, identifying problems that af- 
fect cell light permeation characteristics, extracting problems in the 
cell growth process, and methods for controlling expitaxial growth. 
9 figs. 


8353 (ETDE/JP-mf—93767980, pp. 243-249) Technical de- 
velopment for the practical use of photovoltaic power system.: 
Research on compound semiconductor solar cells (single 
crystal solar cells, GaP/GaAsP/Si, AlGaAs/Si semiconductor). 
Ono, T. (New Energy and Industrial Technology Development Or- 
ganization, Tokyo (Japan)). Agency of Industrial Science and 
Technology, Tokyo (Japan). Jul 1992. 528p. (in Japanese). In 
Japan’s Sunshine Project.: 1991 annual summary of solar energy 
R and D program. Order Number DE93767980. Source: OSTI; 
NTIS (US Sales Only). 

Discussions were given on elevating very high the efficiency of 
AlgaAs/GaAs/Si and gaP/GaAsP/Si laminated solar cells. The 
results of the discussions may be summarized as follows: Two- 
dimensional simulator programs were used to discuss the structural 
design and simulation technologies, which revealed the existence 
of a relationship between electrode shapes and efficiencies; the 
discussion on the film forming technologies was focussed on 
GaAsP epitaxial crystal growth using the VPE process, epitaxial 
growth of layers for GaAs solar cells using the MOCVD process, 
and GaAs hetero epitaxial growth on silicon substrates; and the 
discussions on device fabrication technology resulted in acquiring 
data for prototype production of GaAs single junction cells (handled 
reduction in series resistance components and increase in parallel 
resistance components as the main problem, which was solved by 
applying optimal designs), p-n junction in wafers expitaxially grown 
for cells using the MOCVD process (steepness in the junction was 
improved to ensure a conversion efficiency of 16.2%), and making 
wafers epitaxially grown for GaAs single junction cells on silicon 
substrates into cells (reduction in the conversion efficiency because 
of cracks). 10 figs., 1 tab. 


8354 (ETDE/JP-mf-93767980, pp. 250-256) Technical de- 
velopment for the practical use of photovoltaic power system.: 
Research on compound semiconductor solar cells (single 
crystal solar cells, InGaP/Si Sewiconductor). Ono, T. (New En- 
ergy and Industrial Technology Development Organization, Tokyo 
(Japan)). Agency of Industrial Science and Technology, Tokyo 
(Japan). Jul 1992. 528p. (In Japanese). In Japan’s Sunshine 
Project.: 1991 annual summary of solar energy R and D program. 
Order Number DE93767980. Source: OSTI; NTIS (US Sales Only). 

This paper is an interim report on the continuing study of InGaP/ 
Si system for monocrystal solar cells. Simulations have been made 
on characteristics of InGaP/Si tandem cells. Optimization has been 
given on cell structural parameters (electrode structures, impurity 
concentrations, thickness of p- and n-layers, etc.), and on those for 
silicon cells so that conversion efficiencies of the tandem cells are 
maximized. As far as discussions on GaP/Si expitaxial growth are 
concerned, a two-step growth process to grow Gap on silicon has 
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been cornpared with a direct growth process using an MOCVD de- 
vice. While both processes created no difference in GaP film 
characteristics, introduction of an AIP layer improved surface flat- 
ness. InGaP/CaAs! epitaxial growth was discussed. By making Ga/ 
(Ga+in) 0.4! control, the mismatching could be reduced to 
minimum. InGaP cells were fabricated to clarify the relationship be- 
tween the cell structures and the cell characteristics. Further, a 
structure Of reflection preventive film was designed, in which reduc- 
tion of reflection loss was confirmed as a result of using a reflection 
preventive film of MgF2 (95 nm)/ZnS (46 nm). 13 figs., 4 tabs. 


8355 (ETDE/JP-mf-93767980, pp. 257-263) Technical de- 
velopment for the practical use of photovoltaic power system.: 
Research on compound semiconductor solar cell (stacked cell 
with superlattice structure). Ono, T. (New Energy and Industrial 
Technology Development Organization, Tokyo (Japan)). Agency of 
Industrial Science and Technology, Tokyo (Japan). Jul 1992. 528p. 
(In Japanese). In Japan’s Sunshine Project.: 1991 annual sum- 
mary of solar energy R and D program. Order Number 
DE93767980. Source: OSTI; NTIS (US Sales Only). 

Basic discussions were given on compound semiconductor ma- 
terials and element structures to realize high-efficiency solar ceils. 
The discussions are summarized as follows: The relationship be- 
tween cell efficiencies and material property constants was clarified 
to obtain guidelines for cell structure design and characteristics 
evaluation on solar cells. Efficiencies of tandem solar cells were 
calculated, and the results revealed that the efficiencies are maxi- 
mized (54%) when the number of tandem layers is nine to ten. 
Usefulness of the calculations was verified by measuring the re- 
flectance. Prototype GaAs single junction cells were fabricated to 
extract problems relating to evaluating and measuring the solar cell 
characteristics. The crystals were grown using an MOCVD pro- 
cess. Contrivances in the layer structure and addition of reflection 
preventive film achieved a conversion efficiency of more than 20%. 
To verify the effectiveness of superlattice cells, a discussion has 
begun on prototype production of cells with a “comb” type junction. 
First, “comb” shape processing for InP substrates and crystal 
growth on the substrates were discussed. It was confirmed that 
forming a groove structure in um orders is possible, and anisotropy 
is generated during the crystal growth. 6 figs. 


8356 (ETDE/JP-mf-93767980, pp. 264-269) Technical de- 
velopment for the practical use of photovoltaic power system.: 
Research on compound semiconductor solar cells (CdTe/ 
CulnSe2 tandem cell). Ono, T. (New Energy and Industrial Tech- 
nology Development Organization, Tokyo (Japan)). Agency of 
Industrial Science and Technology, Tokyo (Japan). Jul 1992. 528p. 
(In Japanese). In Japan’s Sunshine Project.: 1991 annual sum- 
mary of solar energy R and D program. Order Number 
DE93767980. Source: OSTI; NTIS (US Sales Only). 

It was intended to fabricate ultra-high efficiency cells that use a 
tandem structure combining 2-6 family compound semiconductor 
thin film solar cells with multi-element compound semiconductor 
thin film solar cells. The results are summarized as follows. Thin 
CulnSe2 films doped with nitrogen were fabricated, of which crys- 
tallinity disorder was restored when the films were heat-treated 
under a temperature of 500° or higher in N2 gas. The n-type 
CulnSe2 thin films formed by using a tertiary deposition process 
were homo-junctioned with the p-type CulnSe2:N thin films to ob- 
tain diodes. When these n-type thin films are injected with N-ions 
or O-ions, the diode characteristics were improved. Conversion effi- 
ciencies of tandem solar cells using CdTe-based cells and CulnSe 
-based cells were sought using simulations, thus it was revealed 
that (CdZn)Te and the like are suitable for top cells and 
Cu(InGa)Se2 and the like for bottom cells to obtain solar cells with 
an efficiency of higher than 20%. Three kinds of solar cells were 
fabricated on a trial basis using the HWVE process and the tertiary 
deposition process etal, and their conversion efficiencies were 
sought. 5 figs. 


8357 (ETDE/JP-mf-93767980, pp. 270-275) Technical de- 
velopment for the practical use of photovoltaic power system.: 
Research on compound semiconductor solar cells (a-Si/ 
CulnSe2 tandem cell). Ono, T. (New Energy and Industrial Tech- 
nology Development Organization, Tokyo (Japan)). Agency of 
Industrial Science and Technology, Tokyo (Japan). Jul 1992. 528p. 
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(In Japanese). In Japan’s Sunshine Project.: 1991 annual sum- 
mary of solar energy R and D program. Order Number 
DE93767980. Source: OSTI; NTIS (US Sales Only). 

A study was carried out with a target to define a process of 
forming high-quality CulnSe2-based thin films. The study consisted 
of discussing high-quality thin film forming technology, tanaem cell 
efficiency improving technology, and evaluation technology. The re- 
sults obtained are summarized as follows. Discussions were given 
on the relationship between the conditions for forming CulnGaSe2 
films using a quaternary simultaneous deposition process and the 
film quality. Such findings were obtained as a result that the film 
resistance .factor depends on the ratio of 1-family element to 
3-family element; optical bandgaps can be controlled with the com- 
position ratio; change in the film lattice structure has a composition 
ratio range which changes linearly with the Ga doping amount; and 
polycrystal thin films with a grain size of 14m can be obtained. 
Celis that use as active layers CulnGaSe2 (CIGS) films made with 
the quaternary simultaneous deposition were fabricated on a trial 
basis to improve the tandem cell efficiency (the cell is structured of 
glass/Mo/CIGS/CdZnS/ZnO/Al). Discussions were given on the 
manufacturing method, component distribution, relationship be- 
tween composition ratios and conversion efficiencies, and spectral 
sensitivities. A conclusion was reached that for cell characteristics 
enhancement improving the CIGS crystallinity and controlling the 
Ga dope profile are essential. 8 figs., 2 tabs. 


8358 (ETDE/JP-mf-93767980, pp. 276-282) Technical de- 
velopment for the practical use photovoltaic power system.: 
Survey/research on the commercialization analysis. Ono, T. 
(New Energy and Industrial Technology Development Organization, 
Tokyo (Japan)). Agency of Industrial Science and Technology, 
Tokyo (Japan). Jul 1992. 528p. (In Japanese). In Japan’s Sunshine 
Project.: 1991 annual summary of solar energy R and D program. 
Order Number DE93767980. Source: OSTI; NTIS (US Sales Only). 

Surveys were made on the world technical trends in ultra-high 
quality solar cells to reflect the survey results on technical develop- 
ments. The survey items are listed as follows: On crystal 
compound solar cells, the course of developing 3. 5-based 
compound semiconductor solar cells (due to the progress in GaAs- 
system cells discussion is focussedon MOCVD process); 40% 
solar cell structures (the importance is utilization of sunlight using 
wavelength splitting); tandem solar cell simulations; basic proper- 
ties of compound semiconductors and technique for evaluating 
thereof (number of property values that can be independent from 
ternary to quintuple mixed crystals); basic technologies for manu- 
facturing compound semiconductor solar cells (surveys on VPE 
process, MOCVD process, MBE process, etc.); and hetero epitaxy 
in compound semiconductors with different lattice constants. On 
thin film compound system solar cells, evaluation on properties of 
2. 4-based solar cell materials; progress of ClS-based and CdTe- 
based solar cells; epitaxial growth technology: interface control 
technology (using chemical processing methods); analyses of CIS- 
based solar cell operation theories; and effects of oxygen treatment 
on CdTe-based solar cells. 


8359 (ETDE/JP-mf-93767980, pp. 287-293) Technical de- 
velopment for the practical use of photovoltaic power system.: 
Research and development of evaluation system for photo- 
voltaic power generation system (research and survey on test 
and evaluation metod for BOS component devices). Ono, T. 
(New Energy and Industrial Technology Development Organization, 
Tokyo (Japan)). Agency of Industrial Science and Technology, 
Tokyo (Japan). Jul 1992. 528p. (In Japanese). In Japan’s Sunshine 
Project.: 1991 annual summary of solar energy R and D program. 
Order Number DE93767980. Source: OSTI; NTIS (US Sales Only). 

It is intended to define requirements for peripheral devices re- 
quired to construct a photovoltaic power generation system such 
as solar cell racks and power conversion devices, and establish a 
test evaluation method. States of storage battery utilization were 
surveyed to define the requirement specifications for peripheral de- 
vices, and measures for effective utilization were discussed. As a 
result of the survey, it was found that the performance deterioration 
in lead-acid batteries used in photovoltaic power generation sys- 
tems is caused mainly from sulfated negative plates, and the 
effective means to prevent the deterioration include preventing 
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overdischarge and performing suppiementary charge and bubbling. 
A conclusion was also obtained that effective means to extend the 
battery life may include decreasing battery installation capacity and 
maintaining the batteries in highly charged condition. For a test 
evaluation method, a manual for photovoltaic power generation in- 
verters was prepared using the results of characteristics tests. 
Charge and discharge tests on lead-acid batteries verified that 
substantially the batteries can last approximately ten years. Discus- 
sions were given on cost reduction effects according to the methods 
of improving the solar cell efficiencies and changing the battery op- 
erating, with corresponding results respectively. 2 figs., 2 tabs. 


8360 (ETDE/JP-mf-93767980, pp. 294-298) Technical de- 
velopment for the practical use of photovoltaic power system.: 
Research and development of evaluation system for photo- 
voltaic power generation system (research and development 
of technology for evaluating photovoltaic power generating 
systems). Ono, T. (New Energy and Industrial Technology Devel- 
opment Organization, Tokyo (Japan)). Agency of Industrial Science 
and Technology, Tokyo (Japan). Jul 1992. 528p. (In Japanese). In 
Japan’s Sunshine Project.: 1991 annual summary of solar energy 
R and D program. Order Number DE93767980. Source: OSTI; 
NTIS (US Sales Only). 

It was intended to develop a system evaluation method required 
to improve efficiencies of photovoltaic power generating systems. A 
system evaluation technology was discussed with regard to 
classifying and defining design parameters, and designing and fab- 
ricating test equipment and measuring instruments. Methods for 
testing and calculating parameters were established that are re- 
quired to design a system comprising solar cell modules, storage 
batteries, and inverters. Discussions are continued on testing 
equipment to implement system level tests. The independent sys- 
tem comprises a solar cell sub-array, an inverter, controls, a water 
pump or a storage battery set, and a mimic load. The system link- 
ing system has a solar cell sub-array connected to a 220 -V system 
via an inverter and a control device. The measuring system is a 
centralized control system, with devices newly added in the current 
fiscal year that enable data on wind velocities, wind directions, in- 
solation and air pressures to be collected. The number of terminal 
devices were increased and parallel circuit current measuring me- 
ters were installed in the system data measuring system. 1 tab. 


8361 (ETDE/JP-mf-93767980, pp. 299-304) Technical de- 
velopment for the practical use of photovoltaic power system.: 
Research and development of peripheral technology for pho- 
tovoltaic power systems (R and D of support structure for 
photovoltaic array). Ono, T. (New Energy and Industrial Technol- 


ogy Development Organization, Tokyo (Japan)). Agency of 
Industrial Science and Technology, Tokyo (Japan). Jul 1992. 528p. 
(In Japanese). In Japan’s Sunshine Project.: 1991 annual sum- 
mary of solar energy R and D program. Order Number 
DE93767980. Source: OSTI; NTIS (US Sales Only). 

It is intended to define design conditions for photovoltatic arrays 
installed on roofs of general housing, and develop low-cost solar 
cell racks. For a verification test, modules, a rack and an automatic 
measuring system were installed in a simulated house. The 
measuring system can measure automatically even a distortion oc- 
curring in support hardwares used in the modules. A survey on 
effect of the rack installing method on the house discovered no 
problems. According to a survey on the amount of on-site works, a 
binding wire fixing method required least amount of work in in- 
Stalling the rack, while a method using Japanese tiles with bolts 
and of an individual system required most amount. As far as the 
module installation is concerned, large-area modules required least 
work amount, and the standard modules require most. It was veri- 
fied that when workability is taken into account the large-area 
module is the best choice in evaluating design conditions for solar 
cell array, and so is the binding wire fixing system for rack installa- 
tion. Further, evaluations and determinations were given on the 
best systems for moving the components onto the house roof, 
working on the roof, and wiring the connections. 1 fig. 


8362 (ETDE/JP-mf-93767980, pp. 215-221) Technical de- 
velopment for the practical use of photovoltaic power system.: 
Research on crystalline silicon solar cells (study on crystalline 
silicon solar cell). Ono, T. (New Energy and Industrial Technology 





Development Organization, Tokyo (Japan)). Agency of Industrial 
Science and Technology, Tokyo (Japan). Jul 1992. 528p. (in 
Japanese). In Japan’s Sunshine Project.: 1991 annual summary of 
solar energy R and D program. Order Number DE93767980. 
Source: OSTI; NTIS (US Sales Only). 

With an objective of developing ultra-high efficiency solar cells, 
discussions were given on theoretical computer simulation and cell 
formation of crystalline silicon. With the simulation, one-dimensional 
and two-dimensional structural analyses were carried out. The one- 
dimensional simulation showed a highest efficiency when the 
substrate specific resistance is 1000hm,cm, the charge density 
50x10'em—?, the hole diameter 10m, and the pitch 50m. The 
two-dimensional simulation achieved the ideal efficiency of 26.9%. 
An SiN film made using the plasma CVD process was selected and 
discussed as a film to form an inverse layer, and it was found that 
varying the gas ratio during film formation can produce a film with 
a charge density ranging from 0.5 to 10x 10'Scm—?. A preliminary 
experiment for processing holes on a substrate was carried out on 
a substrate with a cell thickness of 360—2m, which achieved the 
result of a hole diameter of about 30um. A further discussion was 
given on the basic process for manufacturing through-holed back 
contact cells, but both Vo. and FF were found deficient because of 
the lower n-layer and p*-layer in the prototype cells not having 
been optimized. The Jgc has achieved 36.5 mA/cm? . 17 figs. 


8363 (ETDE/JP-mf-93767980, pp. 305-311) Technical de- 
velopment for the practical use of photovoltaic power system.: 
Research and development of peripheral technology for pho- 
tovoitaic power systems (development of inverter technology 
for a photovoltaic system which Is connected to the utility 
grid). Ono, T. (New Energy and Industrial Technology Develop- 
ment Organization, Tokyo (Japan)). Agency of Industrial Science 
and Technology, Tokyo (Japan). Jul 1992. 528p. (In Japanese). In 
Japan’s Sunshine Project.: 1991 annual summary of solar energy 
R and D program. Order Number DE93767980. Source: OSTI; 
NTIS (US Sales Only). 

Discussions were given on photovoltaic power generation invert- 
ers for private houses with the objectives of cost reduction, 
efficiency improvement, and size reduction. The discussion con- 
tents and results are described below. The main circuit, control, 
and protection systems were investigated and studied using the 
first prototype device, results of which were reflected on the practi- 
cal prototype device. The major investigation and study items 
include adoption of a switching system for winding ratio of a high- 
frequency transformer, discussions on measures to prevent direct 
current component flow-out, and discussions on direct current earth 
fault detection and alarms. The practical type prototype device was 
tested and evaluated. Efficiency improving efforts included chang- 
ing the winding ratio in the high-frequency transformer, improving 
the linking reactors, MOS-FET characteristics, rectifier characteris- 
tics, and reducing loss in the rectifier circuit. The efforts resulted in 
achieving a conversion efficiency of 93% at the rating. With respect 
to reducing the size and weight, discussions were given on improv- 
ing parts arrangement, increasing current capacities in MOS-FETs, 
improving the linking reactors and the rectifier characteristics, and 
reducing the rectifier circuit loss, all having been reflected on de- 
signing an improved device. 2 figs., 4 tabs. 


8364 (ETDE/JP-mf-93767980, pp. 312-316) Technical de- 
velopment for the practical use of photovoltaic power system.: 
Research and development of peripheral technology for pho- 
tovoltaic power systems (research and development of electric 
storage devices for photovoltaic generation system(lead-acid 
battery for high rate charge-discharge use)). Ono, T. (New En- 
ergy and Industrial Technology Development Organization, Tokyo 
(Japan)). Agency of Industrial Science and Technology, Tokyo 
(Japan). Jul 1992. 528p. (in Japanese). In Japan’s Sunshine 
Project.: 1991 annual summary of solar energy R and D program. 
Order Number DE93767980. Source: OSTI; NTIS (US Sales Only). 

It is intended to develop a sealed lead-acid battery for high rate 
charge and discharge which relaxes insolation variation in a photo- 
voltaic power generation system. Discussions on attempts to 
reduce the battery cost attained the following results: Combining 
high-density paste with special additives was verified as effective to 
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achieve 2000 cycles, in a charge-discharge test on a 20-Ah bat- 
tery, with positive grids given this arrangement having exhibited no 
corrosion. Deterioration in negative plates was improved by adding 
carbon. A sealed battery using a polypropylene resin container and 
comprising 100-Ah class 12-V modules was fabricated, but the bat- 
tery had temperature risen because of internal resistance, 
revealing a necessity of further discussion on this aspect. In dis- 
cussing a charge control system, a 2-V granular type battery of 
100-Ah class was used to repeat charges and discharges with 
large currents to observe the relationship of the performance with 
service life. Effective for improving the life performance were con- 
trolling the charge voltage at 2.4 V per cell and giving recovery 
charges every 50 to 100 cycles. The test verified that the battery 
has a life performance of the targeted 2000 cycles. 2 figs. 


8365 (ETDE/JP-mf-93767980, pp. 324-330) Technical de- 
velopment for the practical use of photovoltaic power system.: 
Research and development of peripheral technology for pho- 
tovoltaic power systems (research and development of 
electric storage devices for photovoltaic power generaton 
system,redox battery). Ono, T. (New Energy and Industrial Tech- 
nology Development Organization, Tokyo (Japan)). Agency of 
Industrial Science and Technology, Tokyo (Japan). Jul 1992. 528p. 
(In Japanese). In Japan’s Sunshine Project.: 1991 annual sum- 
mary of solar energy R and D program. Order Number 
DE93767980. Source: OSTI; NTIS (US Sales Only). 

With an objective to develop redox batteries for an independent 
photovoltatic power generation system, evaluations were given on 
prototype batteries. The result may be summarized as follows. The 
prototype batteries were given charge and discharge tests, where 
the batteries exhibited prescribed output and discharge power 
amount. Varying the number of celis used in a redox battery (the 
redox battery is characterized by variability of number of cells), it 
was verified that operating points in the solar cells can be con- 
trolled. A confirmation was given that the charge and discharge 
power in the redox battery itself does not affect the pump operation. 
The functions of the static electrolyte type stack were confirmed 
operating as planned. Discussions on overall operation of the en- 
tire system gave a prospect of making possible unattended, 
automatic operation of the system. With respect to the control sys- 
tem, verifications were given that series of operations can be 
carried out as predetermined, that automatic switching is possible 
on the number of cells corresponding to charge and dischege volt- 
age fluctuation, and that electrolyte can be replaced in the static 
electrolyte type stack as required. The control panel was modified 
to automate the cell switching and the rebalancing system. 4 figs. 


8366 (ETDE/JP-mf-93767980, pp. 331-335) Technical de- 
velopment for the practical use of photovoltaic power system.: 
Research and development of peripheral technology for pho- 
tovoltaic power sytems (research and development of electric 
storage devices for photovoltaic electric power generation 
system,nickel-hydrogen battery with long-life). Ono, T. (New 
Energy and Industrial Technology Development Organization, 
Tokyo (Japan)). Agency of Industrial Science and Technology, 
Tokyo (Japan). Jul 1992. 528p. (In Japanese). In Japan’s Sunshine 
Project.: 1991 annual summary of solar energy R and D program. 
Order Number DE93767980. Source: OSTI; NTIS (US Sales Only). 

Discussions were carried out for the purpose of developing a 
nickel-hydrogen battery as a peripheral device to construct a pho- 
tovoltaic power generation system. The result may be summarized 
as follows. Life characteristics tests on hydrogen storage elec- 
trodes revealed that increasing Co relative to Ni in the negative 
alloy composition enables the batter to perform more than 600 cy- 
cles of charge and discharge, that amount of metal coated on 
negative alloy surface has an optimal value from the viewpoint of 
energy density and life extension, and that the extent of polyvinyl 
alcohol as a negative electrode binder enclosing the alloy surface 
affects the capacity and life characteristics. The very discussion on 
the electrode manufacturing method discovered that adding polyte- 
trafluoroethylene and cobalt powder into the alloy is effective in 
extending the battery life. Further, making the positive plates thinner 
and using two thinner separators resulted in extending the life. Unit 
cells (I -Ah class), small-size laminated batteries, and large-size 
batteries (1.2 V), (1.2V, 100-Ah class) were fabricated on a trial 
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basis to identify the relationship between electrolyte concentrations 
and compositions, and life evaluation and characteristics. 4 figs. 


8367 (ETDE/JP-mf-93767980, pp. 336-341) Technical de- 
velopment for the practical use of photovoltaic power system.: 
Research and development of peripheral technology for pho- 
tovoltaic powr systems (research and development of 
electric storage devices for photovoltaic power generation 
system(high-rate type hydrogen cells)). Ono, T. (New Energy 
and Industrial Technology Development Organization, Tokyo 
(Japan)). Agency of Industrial Science and Technology, Tokyo 
(Japan). Jul 1992. 528p. (in Japanese). In Japan’s Sunshine 
Project.: 1991 annual summary of solar energy R and D program. 
Order Number DE93767980. Source: OSTI; NTIS (US Sales Only). 

It is intended to develop high-rate hydrogen cells as storage bat- 
teries for a photovoltaic power generation system. The contents of 
the studies include performance improvement on negative and 
positive plates, and assembling techniques for large-size nickel- 
hydrogen cells. The discussion on negative plates was intended 
extending the life of an alloy with low lanthanum concentration in 
the misch metal among the non-stoichiometrically composed alloys 
which have been discovered already. The discussion verified that 
increasing cobalt concentration in the alloy can achieve the above 
target. In discussing positive plates, it was clarified that the ternary 
component system comprising KOH/NaOH/LiOH is the most suit- 
able as electrolyte judging from its high-temperature discharge 
characteristics and high-rate charge-discharge cycle characteris- 
tics, among KOH system and KOH/LIOH system. In the discussion 
on the assembling techniques, a comparison of welding methods 
was conducted, in which changing the spot welding to a laser 
welding was found to reduce the battery voltage by 1.5 mV ata 
charging current of 200A, and maintain the discharge capacity at 
150 cycles. 6 figs. 


8368 (ETDE/JP-mf-93767980, pp. 342-347) Technical de- 


velopment for the practical use of photovoltaic power system.: 


Demonstration research and development of interconnection 
and control technology for PV systems. Ono, T. (New Energy 
and Industrial Technology Development Organization, Tokyo 
(Japan)). Agency of Industrial Science and Technology, Tokyo 
(Japan). Jul 1992. 528p. (In Japanese). In Japan’s Sunshine 
Project.: 1991 annual summary of solar energy R and D program. 
Order Number DE93767980. Source: OSTI; NTIS (US Sales Only). 

It is intended to elucidate technical problems that may occur 
when a number of small-size dispersed photovoltaic power systems 
is linked with a power system, and use the solutions for practical 
use of the system. Small-size dispersed systems have been oper- 
ated continuously, with the reliability of small-size photovoltaic 
power generation devices verified. Data on time-based changes in 
amorphous silicon solar cells were collected, and items of informa- 
tion on deterioration rates were obtained. A frequency bias system 
was demonstrated to identify its effectiveness. A harmonic voltage 
monitoring system was studied and its effectiveness was verified. It 
was learned that an output power fluctuation system reduces its ef- 
fect when the number of parallel operated units is increased. A 
system to detect voltage phase sudden change localized success- 
fully conditions to generate reverse charge operations when the 
power generation is in equilibrium with loads. The capacitor closing 
system exhibited predetermined effects. The short circuit fault de- 
tection system was given verification tests, and it was verified that 
problems of disturbance to operations of fault detection relays at a 
substation can be solved by detecting sudden changes in voltage 
phases in power distribution lines. 1 fig., 2 tabs. 


8369 (ETDE/JP-mf-93767980, pp. 348-354) Technical de- 
velopment for the practical use of photovoltaic power system.: 
Research and development of stand alone dispersed photo- 
voltaic system (solar photovoltaic electrodialysis desalination 
for brackish water in remote areas). Ono, T. (New Energy and 
Industrial Technology Development Organization, Tokyo (Japan)). 
Agency of Industrial Science and Technology, Tokyo (Japan). Jul 
1992. 528p. (In Japanese). In Japan’s Sunshine Project.: 1991 an- 
nual summary of solar energy R and D program. Order Number 
DE93767980. Source: OSTI; NTIS (US Sales Only). 
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It is intended to apply practically a system linking the 
photovoltaic power generation technology with brackish water de- 
salination process. A demonstration plant has been operated to 
identify device performance and accumulate relevant data. Data 
were collected on such climatic conditions as insolation, air tem- 
peratures, feed water temperatures, and salt concentrations. 
Amounts of power generated by the photovoltaic power system 
and desalinated water were investigated, which were found 
240kWhiday(in summer) and 326m%/day(in summer) and 86m°/ 
day(in winter) respectively. The obtained data were analyzed to 
present satisfactory results of a photovoltaic power generation effi- 
ciency at 8.49% (design value at 7.75%) and a system efficiency at 
7.46% (design value at 6.65%). The system discussion verified that 
efficiencies of component units exceeded the design values, and 
no problems exists to give any disturbance to full automatic opera- 
tion. Thus, the possibility was demonstrated on practical application 
of the brackish water desalination system utilizing photovoltaic 
power generation. 5 figs., 4 tabs. 


8370 (ETDE/JP-mf-93767980, pp. 355-361) Technical de- 
velopment for the practical use of photovoltaic power system.: 
Research and development of stand alone diepersed photo- 
voltaic system (PV and wind-power hybrid system for 
mountain lodges). Ono, T. (New Energy and Industrial Technol- 
ogy Development Organization, Tokyo (Japan)). Agency of 
Industrial Science and Technology, Tokyo (Japan). Jul 1992. 528p. 
(In Japanese). In Japan’s Sunshine Project.: 1991 annual sum- 
mary of solar energy R and D program. Order Number 
DE93767980. Source: OSTI; NTIS (US Sales Only). 

Discussions on practical application of a photovoltaic and wind- 
power hybrid system are being given to assure power supply to 
mountain lodges in mountains with an altitude in the order of 3000 
meters. A demonstration operation has begun on Mt. Shi- 
rouma(Japan) in the current fiscal year. Monthly insolation and 
operation data were analyzed. An optimal ratio of 8.1:1 was calcu- 
lated between the photovoltaic power generation and the 
wind-power generation (assuming the generator output at 1 kW) in 
the hybrid system. The solar cells, racks, storage batteries, and in- 
verters as the system constituting devices have operated smoothly 
without a problem. The operation methods were discussed and 
evaluated. The power generation by the load requirements showed 
some reduced generation efficiency because of the charge con- 
troller not working satisfactorily. The ratio of the photovoltaic power 
generation to the maximum power generation amount was 59.3%, 
which may be increased if excess power is utilized more effec- 
tively. Measurement of battery electrolyte specific gravity should be 
added preferably to the list of the standard works as a measure to 
prevent load pattern fluctuation. 1 fig., 3 tabs. 


8371 (ETDE/JP-mf-93767980, pp. 362-368) Technical de- 
velopment for the practical use of photovoltaic power system.: 
Research and development of stand alone diepersed photo- 
voltaic system (wind power generation hybrid system). Ono, T. 
(New Energy and Industrial Technology Development Organization, 
Tokyo (Japan)). Agency of Industrial Science and Technology, 
Tokyo (Japan). Jul 1992. 528p. (In Japanese). In Japan’s Sunshine 
Project.: 1991 annual summary of solar energy R and D program. 
Order Number DE93767980. Source: OSTI; NTIS (US Sales Only). 

It is intended to establish a practical application technology of a 
photovoltaic and wind-power hybrid power generation system as a 
power supply to irrigation water pump systems in remote islands. 
This paper summarizes the contents and results of the discussions. 
The data from the demonstration facilities revealed that the solar 
cells generated power as designed; the wind-power generation unit 
generated an annual output of 1.2 kWh/day; the inverter efficiency 
was stabilized at 0.94; and the amount of water pumped was 
211m%/day as has been designed. Insolation intensity distribution 
was discussed and output correction coefficients for the solar cells 
were calculated for the optimal design. An optimal operation 
method was discussed, and the average pumping efficiency cur- 
rently available from this system which switches four pumps has 
been improved up to 51%. The parameters for a simulation soft- 
ware were optimized according to the measurement data. An 
overall evaluation identified the reliability in the photovoltaic system 
including the solar cells, controls, and inverters, but the wind-power 





generation system generated less than planned power because of 
troubles that occurred in the system. 1 fig., 3 tabs. 


8372 (ETDE/JP-mf-93767980, pp. 369-373) Technical de- 
velopment for the practical use of photovoltaic power system.: 
Research and development of stand alone diepersed photo- 
voltaic system (power supply systems for large-scale 
agricultural factories). Ono, T. (New Energy and Industrial Tech- 
nology Development Organization, Tokyo (Japan)). Agency of 
Industrial Science and Technology, Tokyo (Japan). Jul 1992. 528p. 
(In Japanese). In Japan’s Sunshine Project.: 1991 annual sum- 
mary of solar energy R and D program. Order Number 
DE93767980. Source: OSTI; NTIS (US Sales Only). 

It is intended to develop a system to supply energies to agricul- 
tural factories using photovoltaic power generation and to control 
the energies efficiently. Discussions were given on establishing op- 
timal operation methods and structuring an optimal system. In 
discussing the operation methods, demonstration operations have 
been carried out on load control (utilization of surplus power), 
charge control (connection of solar blocks), discharge control, and 
energy control method (two-system split system). As a result, the 
solar cell power generation efficiency was improved by 2.4% and 
the system power generation efficiency by 1.3% The discussions of 
the system configuration were conducted on capacities of the solar 
cells and storage batteries. The relationship between the photo- 
voltaic power generation amount and the load power requirement 
was derived, which revealed that the system can generate the pre- 
scribed amount of power, with a low insolation range excluded. As 
regards the storage battery capacity, a capacity of approximately 
750 KW was identified suitable if the minimum required capacity 
that does not require supplementary power is assumed to be the 
optimal capacity. 5 figs., 1 tab. 


8373 (ETDE/JP-mf—93767980, pp. 374-378) Technical de- 
velopment for the practical use of photovoltaic power system.: 
Research and development of stand alone diepersed photo- 
voltaic system (power supply facility for disaster and relief 


information systems). Ono, T. (New Energy and Industrial Tech- 
nology Development Organization, Tokyo (Japan)). Agency of 
Industrial Science and Technology, Tokyo (Japan). Jul 1992. 528p. 
(In Japanese). In Japan’s Sunshine Project.: 1991 annual sum- 


mary of solar energy R and D program. Order Number 
DE93767980. Source: OSTI; NTIS (US Sales Only). 

The present report technologically explained the practical use of 
disaster prevention system to stably supply the electric power to 
the transmission system of disaster prevention information which 
transmits the information of disaster conditions and command of 
evacuation to the local inhabitants against the occurrence of big 
disaster. A simulation program to discuss the operation against the 
disaster was developed in case of operating the photovaltaic power 
generation system type disaster indicator. An input/output power 
simulation program was developed in order to discuss the mini- 
mum system with the change in system operation data against the 
change in capacity of solar cells and batteries. Also, developed 
was a simulation program in which the standard meteorological 
data are integrated. The maximum lowering in solar cell module 
was 9% by the air pollution during two years so that cleaning mea- 
sures are not particularly called for. It was demonstrated that the 
present system can operate under an almost normal condition with 
a high reliability. As the simplified computation method makes the 
battery capacity large, it is advisable for the simulation method to 
be used for the system where the operation and control are based 
on the survival rate of batteries. 4 figs., 3 tabs. 


8374 (ETDE/JP-mf-93767980, pp. 379-384) Technical de- 
velopment for the practical use of photovoltaic power system.: 
Research and development of system to utilized photovoltaic 
energy (meteorological analysis for establishment of photo- 
voltaic power generating system). Ono, T. (New Energy and 
Industrial Technology Development Organization, Tokyo (Japan)). 
Agency of Industrial Science and Technology, Tokyo (Japan). Jul 
1992. 528p. (In Japanese). In Japan’s Sunshine Project.: 1991 an- 
nual summary of solar energy R and D program. Order Number 
DE93767980. Source: OSTI; NTIS (US Sales Only). 

Survey and investigation were made on meteorological data 
which were necessary for studying the possibility of structuring the 
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photovoltaic power utilization system in Japan. Site survey and 
data collection were conducted through photovoltaic power-related 
organs in various foreign countries. Collected and pigeonholed 
data comprised all-weather quantity of solar radiation, duration of 
sunshine, percentage of sunshine, air temperature, number of days 
of snow coverage, number of days of sandstorm, quantity of sky- 
dispersed solar radiation and quantity of ground-reflected solar 
radiation which were all necessary for monthly and yearly assum- 
ing the photovoltaic power output in workdwidely different places. 
The photovoltaic power utilization system is largely influenced by 
the quantity of solar slant radiation incident on the light-converging 
array. The seasonal change is also an important element for struc- 
turing the system. As for the comparative analysis, the conditions 
of solar radiation in Japan were compared with the monthly 
averaged quantity of solar radiation which was obtained on a spot- 
by-spot basis from the worldwidely collected data. To judge the 
degree of similarity of monthly averaged quantity of solar slant ra- 
diation, used elements were its yearly averaged value, standard 
deviation and minimum value through 12 months. For each of the 
above elements, the degree of similarity of monthly averaged solar 
slant radiation was calculated as an index in the workdwidely differ- 
ent places and Japan’s spots to represent the solar radiation 
climate zone. 5 tabs. 


8375 (ETDE/JP-mf-93767980, pp. 385-389) Technical de- 
velopment for the practical use of photovoltaic power system.: 
Research and development of system to utilized photovoltaic 
energy (analytical study for the practical use of photovoltaic 
power generation systems). Ono, T. (New Energy and Industrial 
Technology Development Organization, Tokyo (Japan)). Agency of 
Industrial Science and Technology, Tokyo (Japan). Jul 1992. 528p. 
(In Japanese). In Japan’s Sunshine Project.: 1991 annual sum- 
mary of solar energy R and D program. Order Number 
DE93767980. Source: OSTI; NTIS (US Sales Only). 

Based on the trend of developing the solar cell for the practical 
use, future market prediction method was studied and evaluated in 
order to support the solar cell development. When the worldwide 
consumption of primary energy remains on a medium scale level 
from 1990 through 2020, the photovoltaic power generation is ex- 
pected to be on a level of 108 to 36GW in 2020. As the solar cell 
production is being accelerated against the worldwide trend of sup- 
plying silicon which is off-grade raw material, the production of low 
price silicon will become necessary exclusively for the solar cell 
use before 1995. Both monocrystals and polycrystals have lowered 
in ratio of increase in module efficiency since 1985, which lowering 
is presumed resultant from the establishment of basic technology 
and lowering with priority in price. As the conversion efficiency 
heightens year after year, the above technology as integrated in 
the mass production system is expected to rapidly heighten the ef- 
ficiency at a certain time. The system interconnection use PV 
system will start to be introduced in the house and condominium 
around 2010. Further, the solar cell power generation system was 
worldwidely investigated in installation conditions. 2 figs., 3 tabs. 


8376 (ETDE/JP-mf-93767980, pp. 390-391) Technical de- 
velopment for the practical use of photovoltaic power system.: 
Research and development of photovoltaic and thermal hybrid 
power system (research of photovoltaic/thermal application 
systems). Ono, T. (New Energy and Industrial Technology Devel- 
opment Organization, Tokyo (Japan)). Agency of Industrial Science 
and Technology, Tokyo (Japan). Jul 1992. 528p. (In Japanese). In 
Japan’s Sunshine Project.: 1991 annual summary of solar energy 
R and D program. Order Number DE93767980. Source: OSTI; 
NTIS (US Sales Only). 

Investigation was made on the present technological develop- 
ment status of photovoltaic and thermal hybrid power system 
together with its technical and economical applicability in different 
utilization fields. As a result of comparison in pay back time of en- 
ergy among the solar heat utilization system, photovoltaic power 
system, and photovoltaic and thermal hybrid power system, it was 
made clear that the photovoltaic and thermal hybrid power system 
is higher in recovery rate of energy than the photovoltaic power 
system. Inclusive of solar heat pump system, eight systems in total 
were synthetically evaluated in system structure, purpose of con- 
cretization and efficiency together with grasping and elucidating 
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various problems raised for the technical development and diffu- 
sion of use. Both energy saving and economical performance were 
studied and evaluated by investigating technical and environmental 
problems in a sewage treatment system where a photovoltaic and 
thermal hybrid power system was applied. The result suggested a 
possibility of decreasing the total power consumption by 10 to 15%. 


8377 (ETDE/JP-mf-93767980, pp. 392-396) Technical de- 
velopment for the practical use of photovoltaic power system.: 
Research and development of photovoltaic and thermal hybrid 
power system (survey and study on the solar power satellite 
systems). Ono, T. (New Energy and Industrial Technology Devel- 
opment Organization, Tokyo (Japan)). Agency of Industrial Science 
and Technology, Tokyo (Japan). Jul 1992. 528p. (In Japanese). In 
Japan’s Sunshine Project.: 1991 annual summary of solar energy 
R and D program. Order Number DE93767980. Source: OSTI; 
NTIS (US Sales Only). 

Grasping the R and D trend of solar power satellite system 
(SPS) which utilizes the solar energy, the present report exhibited 
its technical problems and influences on the environment and 
ecology, possibility of materializing the SPS with economical per- 
formance taken into consideration, and other problems to be 
discussed. The exhibition contained R and D trend survey inside 
and outside Japan, study of SPS transport system, and problems 
imposed on the space use thermal engine. Solar cells which are 
the most appropriate candidates for the SPS use are both single 
crystal Si thin type solar cell and thin type GaAs solar cell as high 
in conversion efficiency and light in weight. On the present techni- 
cal level, the SPS use Klystron can materialize 250kW in output 
and 80% in efficiency. It is necessary in the power transmission 
engineering to synthetically evaluate the power transmission effi- 
ciency and construction cost, and optimize the system in scale, 
while it is necessary in the power reception engineering to design 
the heightening in efficiency and enlargement in capacity. Investi- 
gation was also made on examples of discussing the energy 
balance and economical performance of SPS. Further, the present 
report discussed the influence of microwaves and rocket emissions 
on the environment and ecology, and possibility of contribution by 
the SPS toward solving the global environment problem. 5 tabs. 


8378 (ETDE/JP-mf—-93767980, pp. 397-402) Technical de- 
velopment for the practical use of photovoltaic power system.: 
Positive research of photovoltaic power-generation system. 
Ono, T. (New Energy and Industrial Technology Development Or- 
ganization, Tokyo (Japan)). Agency of Industrial Science and 
Technology, Tokyo (Japan). Jul 1992. 528p. (In Japanese). In 
Japan's Sunshine Project.: 1991 annual summary of solar energy 
R and D program. Order Number DE93767980. Source: OSTI; 
NTIS (US Sales Only). 

The present report explained the technological development for 
the practical use of photovoltaic power generation/diesel power 
generation (DG) hybrid system as a power source in the solitary is- 
land. The photovoltaic power generation being used as a main 
power source and the DG being done as an auxiliary power 
source, simulation was made for the operation of hybrid system 
with a connection in parallel on the AC side. As a result during the 
DG operation, the control to heighten the load factor for charging 
the battery quantitatively increased the equipment loss and supple- 
mentary DC power by about 19%. However, the heightening in fuel 
efficiency due to that in load factor decreased the fuel consumption 
by about 19%. Power generation characteristics were obtained 
through simulation by making the number (voltage) of battery cells 
in series as a parameter under a condition of 750kW in solar cell 
capacity and 3000kWh in battery capacity. As a result,against the 
optimized array operation voltage (standard: 490V and operational: 
430V), the number of battery cells in series was optimized around 
200 (nominal: 400V) where the supplementary DC power was 
minimum. Three 250kVA converters were used for the DC/AC con- 
version. 7 figs., 2 tabs. 


8379 (ETDE/JP-mf-93767980, pp. 429-442) Analysis and 
evaluation for practical application of photovoltaic power 
generation system.: Analysis and evaluation for practical ap- 
plication of amorphous solar cells (investigation of 
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amorphous silicon solar cells with an ultra high conversion ef- 
ficiency). Matsuda, A. (Electrotechnical Laboratory, Tsukuba 
(Japan)). Agency of Industrial Science and Technology, Tokyo 
(Japan). Jul 1992. 528p. (In Japanese). In Japan’s Sunshine 
Project.: 1991 annual summary of solar energy R and D program. 
Order Number DE93767980. Source: OSTI; NTIS (US Sales Only). 

Analysis and evaluation were given on constructions and materi- 
als to make solar cells with ultra high conversion efficiency for 
practical application of photovoltaic power generation system. With 
an aim of reducing defect density in thin amorphous silicon films, a 
proposal was made on a reaction model to determine defect den- 
sity in a thin film growth process. As a result, an ultra high-quality 
thin film with defect density in the order of 10'4/em® was fabri- 
cated. It has become possible to control from about 6% to about 
16% the hydrogen amount in the film that governs the construction 
and photoelectric characteristics of the thin amorphous silicon film. 
An ultraviolet light simultaneous irradiation plasma CVD process 
was used for an attempt of improving photoelectric characteristics 
ofa-Ge:H film. Evaluation was made to elucidate the correlation 
between base levels and construction by using photoluminescence 
(PL). It appears that, from PL relaxation time, electrons and hole 
pairs that bring PL ata-Si:H have several different kinds of elec- 
tronic condition, their interactions depend on excitation energy, and 
the characteristics of the base levels may need consideration of 
structural non-uniformity. 11 figs. 


8380 (ETDE/JP-mf-93767980, pp. 443-447) Analysis and 
evaluation for practical application of photovoltaic power gen- 
eration system.: Analysis and evaluation for super efficiency 
solar cell technologies (fundamental research on extra-high ef- 
ficiency Ill-V compound semiconductor tandem solar cells). 
Sekigawa, T. (Electrotechnical Laboratory, Tsukuba (Japan)); 
Sakamoto, T. Agency of Industrial Science and Technology, Tokyo 
(Japan). Jul 1992. 528p. (in Japanese). In Japan’s Sunshine 
Project.: 1991 annual summary of solar energy R and D program. 
Order Number DE93767980. Source: OSTI; NTIS (US Sales Only). 

To promote developmental research on extra-high efficiency III-V 
compound semiconductor tandem solar cells, electrical, optical and 
structural discussions were given on IIl-V compound semiconductor 
films hetero-epitaxially grown on silicon substrates, and substrate 
interface with films. Experimental results were obtained that a first 
interface layer condition when hetero junction is formed governs 
the characteristic of grown films, and surface steps play an impor- 
tant role in growing films in its initial process. Atomic layer steps on 
an Si (001) substrate were observed using an STM method. Two 
kinds of single atom layer steps have straight and zigzag shapes 
arranged alternately, whereas anisotropy was presented when di- 
rections of surface atom bonding are parallel and perpendicular to 
the step edge. GaAs films with one to two atom-layer thickness 
were laminated on substrate silicon and subjected to EXAFS analy- 
sis. A preliminary result was obtained that the state of Ga bonding 
depends on the substrate temperature when the first layer as is 
adsorbed, and the Ga bonding differs from GaAs bulk bonding in 
the interface. Raman observation was given on test specimens of 
thin silicon films embedded into GaAs. 2 figs. 


8381 (ETDE/JP-mf-93767980, pp. 448-453) Analysis and 
evaluation for practical application of photovoltaic power gen- 
eration system.: Analysis and evaluation for super efficiency 
solar cell technologies (characterization of charcopyrite and II- 
V compound solar cell materials). Oyanagi, H. (Electrotechnical 
Laboratory, Tsukuba (Japan)). Agency of Industrial Science and 
Technology, Tokyo (Japan). Jul 1992. 528p. (In Japanese). In 
Japan’s Sunshine Project.: 1991 annual summary of solar energy 
R and D program. Order Number DE93767980. Source: OSTI; 
NTIS (US Sales Only). 

To promote development of extra-high efficiency solar cell tech- 
nologies, evaluation was given on microscopic structures of 
chalcopyrite and II-VI compound thin films. The extended X-ray ab- 
sorption fine structure of a CulnSe2 thin film (100nm) fabricated by 
using ternary simultaneous deposition process was measured and 
analyzed using fluorescence detection method. It was found that 
the local structure in the thin film CulnSe2 closely resembles that 
for bulk CulnSe2 , and strong In-Se bonding characteristic of 
CulnSe has been created. On the other hand, the Cu-Se bonding 





distance in the thin film is fairly longer than that in the bulk, and dis- 
turbances in the thin film structure occur across Cu-Se with weaker 
bonding. The electrical characteristics change from n-type to p-type 
with increasing In/Cu ratio. It was clarified that the In-Se distance 
is fired regardless of compositions, and the Cu-Se distance has a 
minimum value in stoichiometric ratio. A high-efficiency X-ray de- 
tector was developed that uses silicon avalanche photo diodes for 
detecting elements and operates in ultra-high vacuum to evaluate 
thin film structures at a detection efficiency of 95%. 5 figs. 


8382 (ETDE/JP-mf-93767980, pp. 453-458) Analysis and 
evaluation for practical application of photovoltaic power gen- 
eration system.: Analysis and evaluation for super efficiency 
solar cell technologies (research and development for chal- 
copyrite and Il-Vl compound solar cells raman spectra of 
CulnSe2). Tokumoto, H. (Electrotechnical Laboratory, Tsukuba 
(Japan)); Igarashi, O.; Tanino, H. Agency of Industrial Science and 
Technology, Tokyo (Japan). Jul 1992. 528p. (in Japanese). In 
Japan's Sunshine Project.: 1991 annual summary of solar energy 
R and D program. Order Number DE93767980. Source: OSTI; 
NTIS (US Sales Only). 

Properties of high-efficiency solar cell materials and their fabrica- 
tion technologies were analyzed and evaluated on chalcopyrite and 
ll-IV compounds as the objects. A Raman spectroscope designed 
and developed specifically for this purpose was used to establish 
successfully Raman scattering data for CulnSe2 . There are 22 
Raman activity modes in chalcopyrite-type crystals as predicted 
from the crystal structures, all of the modes having been observed 
and identified by means of low-temperature measurements. These 
data agreed well with results of infrared absorption spectrum mea- 
surements. Selecting CuGaS2 from the chalcopyrite system and 
GaP, Al203 and GaAs, for substrate materials, an attempt was 
made of their epitaxial growth on thin film substrates using the 
halogen transportation process. Reflective electron beam diffracted 
image evaluation on the grown film structures revealed that the 
films have been so epitaxilally grown that the azimuth relationship 
between the substrate and the grown thin film is [001] CuGaS2 // 
[001] substrate [100] CuGaS2//[100] substrate. 7 figs. 


8383 (ETDE/JP-mf—93767980, pp. 459-463) Analysis and 
evaluation for practical application of photovoltaic power gen- 
eration system.: Analysis and evaluation for super efficiency 
solar technologies (investigation on the material characteris- 
tics and fabrication techniques of chalcopyrite based solar 
cells). Makita, Y. (Electrotechnical Laboratory, Tsukuba (Japan)); 
Yamada, A.; Niki, S. Agency of Industrial Science and Technology, 
Tokyo (Japan). Jul 1992. 528p. (In Japanese). In Japan’s Sunshine 
Project.: 1991 annual summary of solar energy R and D program. 
Order Number DE93767980. Source: OSTI; NTIS (US Sales Only). 

To develop material and element structure technologies applica- 
ble to fabricating solar cells with ultra-high efficiency, analyses and 
evaluations were given on material characteristics and fabrication 
techniques of chalcopyrite and compound semiconductors. A 
molecular beam epitaxy equipment for growing chalcopyrite maten- 
als was designed that takes into consideration the contamination 
resistance in the equipment and its components. A compound 
semiconductor heat treating furnace was also fabricated to carry 
out preliminary experiments. The MBE process was used to grow 
InxGa,;_, As/GaAs MQW on a (100) -GaAs substrate in 50 to 80 
layers to evaluate the epitaxial layers using X-ray diffraction, light 
absorption, and TEM methods. As a result, a high-quality distortion 
MQW structure exceeding the critical film thickness was built, which 
suggests a possibility of its application to devices. A selective 
wavelength excited photoluminescence equipment was designed 
and fabricated, an equipment to measure time dependence of fluo- 
rescent light using pulse laser excitation was developed, and a 
low-temperature Raman scatter measuring instrument having sen- 
sitivity to even micro impurities and defects was designed, all using 
new optical material evaluation technologies. 2 figs., 1 tab. 


8384 (ETDE/JP-mf-93767980, pp. 464-470) Analysis and 
evaluation for practical application of photovoltaic power gen- 
eration system.: Analysis and evaluation of peripheral 
technology for photovoltaic power system (analysis and evalu- 
ation of photovoltaic systems). Ihara, S. (Electrotechnical 
Laboratory, Tsukuba (Japan)). Agency of Industrial Science and 
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Technology, Tokyo (Japan). Jul 1992. 528p. (In Japanese). In 
Japan’s Sunshine Project.: 1991 annual summary of solar energy 
R and D program. Order Number DE93767980. Source: OSTI; 
NTIS (US Sales Only). 

For an aid to developing practical application technology for pho- 
tovoltaic power generation systems, analyses and evaluations were 
given on photovoltaic power generation systems. In order to re- 
structure a system measuring accuracy verification system using 
an integration processing-based calibration as a core of solar en- 
ergy totalization, the integration errors were processed statistically 
on data having been acquired during 44 months. As a result, eluci- 
dation was made on the relationship between integration interval 
seconds and the integration error percent statistics and its approxi- 
mation expression, probability density for the integration error 
percent and its approximation expression, and a calculation chart 
for integration interval determination. In insolation evaluation using 
satellite cloud images, daily estimation has better estimation accu- 
racy than hourly estimated insolation. A method that uses a daily 
average of cloud image brightness supplied from the satellite 
seven times a day throughout a year and the sunrise and sunset 
hours has a higher estimation accuracy than the method that uses 
the Simpson law integration on every estimated insolation. Struc- 
turing an expert system has been progressed to assist optimal 
design on a photovoltaic power system. The number of knowledge 
base for an optimal design exceeds 488 rules, which facilitate de- 
signs for the cases where such loads as for individual houses have 
been obtained. 6 figs. 


8385 (ETDE/JP-mf-93768069, pp. 7-12) Research and de- 
velopment of photovoltaic power system.: Research on 
advanced photovoltaic system technologies (research on ad- 
vanced photovoltaic system technologies). Kurokawa, K. 
(Electrotechnical Laboratory, Tsukuba (Japan)). Agency of Indus- 
trial Science and Technology, Tokyo (Japan). Jul 1992. 541p. In 
Japan’s Sunshine Project.: 1991 annual summary of solar energy 
R and D program. Order Number DE93768069. Source: OSTI; 
NTIS (US Sales Only). 

A report is given on the result of the Sunshine Project during 
1991 for researches on simulation models to discuss methods for 
constructing arrays of new type redox-flow cells and multi-terminal 
solar cells. For the former cells, pre-prototype redox-flow cells of 
stationary electrolyte type which have been given improvements 
during the previous year were operated under a solar mode to 
evaluate their compatibility for the photovoltaic power generation 
system. Measuring pressure losses caused from cell thickness and 
the number of filled carbon fiber electrodes provided a result that 
majority of the pressure losses was caused by the slits, and the 
dependence of the carbon fiber electrodes on the number was very 
little. It was found that particularly the slits on the outlet can cause 
a pressure loss of more than five times as much as the inlet slits. 
Discussions to reduce cost were begun on the possibility of using 
graphite sheets in place of the carbon fibers. Operation modes 
were also discussed so that prospects of finding the methods were 
obtained to monitor operations including a static operation whose 
charging condition cannot be monitored directly. 5 refs., 3 figs. 


8386 (ETDE/JP-mf-93768069, pp. 13-19) Research and 
development of photovoltaic power system.: Research on ad- 
vanced photovoltaic system technologies (evaluation and 
testing of metal hydride batteries). Uehara, |. (Government 
Industrial Research Institute, Osaka, Osaka (Japan)). Agency of In- 
dustrial Science and Technology, Tokyo (Japan). Jul 1992. 541p. In 
Japan’s Sunshine Project.: 1991 annual summary of solar energy 
R and D program. Order Number DE93768069. Source: OSTI; 
NTIS (US Sales Only). 

Metal hydride batteries are under research as part of the photo- 
voltaic system studies conducted under the Sunshine Project. A 
report is given on the result of researches during 1991 including 
evaluations on alloy material properties, negative alloy electrode 
tests, and prototype electrode tests. With regard to the evaluation 
on material properties, La-rich misch metals (Mm) and ordinary Mm 
were used to produce Mm-Co-Mn-Al alloys to investigate effects of 
the difference in Mm composition on electrode performance. From 
the fact that an alloy with La-rich Mm produced an initial discharge 
capacity as high as 310 mAh/g, but its cycle life was shorter than 
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that using the ordinary Mm, it was found that adjusting the Mm 
composition enables the capacity to be increased and the life to be 
extend. Next, alloy melting and casting conditions were investi- 
gated, and the result was obtained that alloys formed with 
column-like crystals and cooled at a faster cooling rate, such as 
quenched ribbon alloys, have longer cycle life. 31 refs., 6 figs. 


8387 (ETDE/JP-mf—-93768069, pp. 89-93) Research and 
development of photovoltaic power system.: Research and de- 
velopment of solar chemical energy conversion technology 
(research on photocatalyst for production of hydrogen from 
water and fixationof carbon dioxide). Shin, S. (National Chemi- 
cal Laboratory for Industry, Tsukuba (Japan)). Agency of Industrial 
Science and Technology, Tokyo (Japan). Jul 1992. 541p. In 
Japan’s Sunshine Project.: 1991 annual summary of solar energy 
R and D program. Order Number DE93768069. Source: OSTI; 
NTIS (US Sales Only). 

Studies are under way as part of the Sunshine project on cata- 
lysts and process mechanisms to manufacture hydrogen from 
water and fix carbon dioxide using sunlight. This paper reports the 
result of the studies conducted during 1991. Measurements were 
conducted on rates of forming 2H and O2 when titanium dioxide 
carrying platinum was suspended in different electrolytes and irra- 
diated with lights. A most active catalytic activity was observed at 
an optimal concentration of carbonates as electrolyte, at least for 
200 hours in the case of using Na2CO3 for example, when H2 was 
generated at 568umol/h and O2 at 287pymol/h. It was found that 
metals other than platinum can be used when carbonate ions are 
present and that re-evaluation could be made on semiconductors 
which have been said previously to have no photocatalytic activity. 
CO fixing reactions were investigated when ZrO2-based catalysts 
were used, and it was revealed that Rh- TiO2 catalyst can double 
the methane forming rate. 7 refs., 2 figs., 4 tabs. 


8388 (ETDE/JP-mf—93768069, pp. 94-99) Technical devel- 
opment for the practical use of photovoltaic power system.: 
Development of fabrication technology of thin-type solar cells 
(developments of new casting and slicing technologies for 
high purity and low silicon phtovoltaic cell). Ono, T. (New En- 
ergy and Industrial Technology Development Organization, Tokyo 
(Japan)). Agency of Industrial Science and Technology, Tokyo 
(Japan). Jul 1992. 541p. In Japan’s Sunshine Project.: 1991 an- 
nual summary of solar energy R and D program. Order Number 
DE93768069. Source: OSTI; NTIS (US Sales Only). 

Developments are under way as part of the Sunshine Project on 
high-purity substrate technology for new type solar cells. This pa- 
per reports the result of the studies conducted during 1991. Silicon 
ingot breakage and melt leakage troubles which have occurred fre- 
quently in a 17-cm square electromagnetic casting furnace used in 
conventional experiments were corrected and stable fabrication has 
become possible by improving the heat insulating section and re- 
ducing the ingot temperature gradient. A comparison was made on 
qualities of crystals made in an electromagnetic casting furnace 
and a conventional casting furnace, from which crystals from both 
furnaces were identified to be at nearly the same quality level. As 
a result of experimenting on a furnace wound with coils of several 
different shapes, it was found that the melt stirring condition varies 
with the coil shapes, and the variation affects crystal sizes. Next, 
as a wafer manufacturing technique, a unidirection wire saw was 
used to have obtained a yield of 95.2%. Discussions were given on 
slicing cost reduction including extending the groove roller life by 
using rollers with springs. 5 refs., 3 figs., 1 tab. 


8389 (ETDE/JP-mf—93768069, pp. 100-105) Technical de- 
velopment for the practical use of photovoltaic power system.: 
Development of fabrication technology of thin type solar cells 
(technical development for the production of high purity 
silicon). Ono, T. (New Energy and Industrial Development Organi- 
zation, Tokyo (Japan)). Agency of Industrial Science and 
Technology, Tokyo (Japan). Jul 1992. 541p. In Japan’s Sunshine 
Project.: 1991 annual summary of solar energy R and D program. 
Order Number DE93768069. Source: OSTI; NTIS (US Sales Only). 

Studies are under way as part of the Sunshine Project on high- 
purity substrate manufacturing technology for new type solar cells. 
This paper reports the result of the studies conducted during 1991. 
Based on the NEDO direct reduction process, discussions have 
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been given for further cost reduction by replacing the said process 
of from manufacturing high-purity material (99.99%) to reducing sil- 
ica with commercially available high-purity material (99.5%). The 
present study summarized the elementary tectinologies including a 
technology to remove boron from silicon, a technology to improve 
refining efficiency, and evaluation of SOG-Si. The study discussed 
a steam added plasma refining process for boron removing, by 
which boron was removed from silicon to the target of 0.1 ppmw 
with a raised bottom blow-up system. A large refining efficiency im- 
provement was achieved by fitting a surface heater for heat 
compensation on the silicon bath. Adoption of Ar gas bottom blow 
system raised the decarbonation rate to more than double that of 
the conventional method. 15 refs., 4 figs., 1 tab. 


8390 (ETDE/JP-mf-93768069, pp. 106-109) Technical de- 
velopment for the practical use of photovoltaic power system.: 
Development of fabrication technology of thin type solar cells 
(high speed sheet formation technique). Ono, T. (New Energy 
and industrial Technology Development Organization, Tokyo 
(Japan)). Agency of Industrial Science and Technology, Tokyo 
(Japan). Jul 1992. 541p. In Japan’s Sunshine Project.: 1991 an- 
nual summary of solar energy R and D program. Order Number 
DE93768069. Source: OSTI; NTIS (US Sales Only). 

Studies are under way on high-speed substrate manufacturing 
techniques for practical use of new type solar cells. This paper re- 
ports the result of the studies conducted during 1991 under the 
Sunshine Project. The present study to develop processes of re- 
ducing film thickness has obtained the following result: A preheater 
was disposed in a susceptor to raise the susceptor temperature 
before crystal growth, by which crystal breakage due to quenching 
was eliminated. Sheets have been often damaged at pull-out be- 
cause of surface of a sheet with molten silicon solidified on its tip 
conglutinating with cavity surface. A method was developed, in 
which silicon is put into cavity tips initially to serve as nuclei. The 
use of a printing system in place of a spray system to apply silicon 
nitride coating on die surface and the adoption of packing type 
mold resulted in coatings with uniform thickness. A double sided 
susceptor system was developed to eliminate silicon leakage. 1 
ref., 3 figs., 2 tabs. 


8391 (ETDE/JP-mf-93768069, pp. 110-115) Technical de- 
velopment for the practical use of photovoltaic power system.: 
Development of fabrication technology of thin type solar cells 
(new cell design and fabrication technology for NIP structure). 
Ono, T. (New Energy and Industrial Technology Development Or- 
ganization, Tokyo (Japan)). Agency of Industrial Science and 
Technology, Tokyo (Japan). Jul 1992. 541p. In Japan’s Sunshine 
Project.: 1991 annual summary of solar energy R and D program. 
Order Number DE93768069. Source: OSTI; NTIS (US Sales Only). 

Studies are under way on NIP structure cell manufacturing tech- 
niques for practical use of new type solar cells. This paper reports 
the result of the studies conducted during 1991 under the Sun- 
shine Project. The present study discussed improving efficiencies 
of thin type polycrystalline cells, and elucidated conditions of form- 
ing thin films in an experiment on high-purity polysilicon deposited 
on mono silicon crystal substrates using PH3 as an N-type dopant 
. The experiment was performed varying deposition rates, tempera- 
tures, and PH3 flow rates, where a prospect of dopant activity 
improvement was obtained as a result of heat treatment. Elemen- 
tary techniques for efficiency improvement using light enclosing as 
the basis were clarified through micronizing the shapes of crystals 
based on group processing conditions, stabilizing high-density ul- 
trafine electrodes, and improving rear reflection using highly 
reflective metals. Further, the results of simulations revealed im- 
proving factors of using rear electric field layers. Cells of 10 cm 
square formed with two-layer refiection layer on the rear side 
achieved a conversion efficiency of 17.1%. 10 refs., 3 figs., 2 tabs. 


8392 (ETDE/JP-mf-93768069, pp. 116-120) Technical de- 
velopment for the practical use of photovoltaic power system.: 
Development of fabrication technology of thin type solar cells 
(study on practical use of thin multicrystalline silicon solar 
cell fabrications technologies). Ono, T. (New Energy and Indus- 
trial Technology Development Organization, Tokyo (Japan)). 
Agency of Industrial Science and Technology, Tokyo (Japan). Jul 
1992. 541p. In Japan’s Sunshine Project.: 1991 annual summary 





of solar energy R and D program. Order Number DE93768069. 
Source: OSTI; NTIS (US Sales Only). 

Studies are under way for practical use of new type solar cells, 
on developing thin multicrystalline silicon solar cell fabrication tech- 
nologies. The development is discussed through optimizing light 
absorption efficiency and junction formation in polycrystalline silicon 
solar cells, micronization of electrode formation, passivation effect, 
and computer simulations. This paper reports the result of the 
studies conducted during 1991 under the Sunshine Project. With 
respect to the light absorption efficiency, it was found that combin- 
ing photo-fabrication and gas etching can form an_ ultrafine 
irregularity structure, and micronizing the irregularity structure can 
result in much lower reflection rates than the conventional levels. 
As regards the electrode formation, considerations on photo-resist 
thickness and other conditions can reduce electrode width variance 
by half and micronize effectively the electrodes. Additional discus- 
sions were given on the above items, whose results were used to 
fabricate prototype high-efficiency cells resulting in 15-cm square 
cells with a conversion rate of 16%. 2 refs., 5 figs., 1 tab. 


8393 (ETDE/JP-mf-93768069, pp. 121-127) Technical de- 
velopment for the practical use of photovoltaic power system.: 
Development of fabrication technology of thin type solar cells 
(new cell design and fabrication technology (hetero junction 
cell structure)). Ono, T. (New Energy and Industrial Technology 
Development Organization, Tokyo (Japan)). Agency of Industrial 
Science and Technology, Tokyo (Japan). Jul 1992. 541p. In 
Japan’s Sunshine Project.: 1991 annual summary of solar energy 
R and D program. Order Number DE93768069. Source: OSTI; 
NTIS (US Sales Only). 

Studies are under way as part of the Sunshine Project for practi- 
cal use of new type solar cells, on techniques for manufacturing 
cells with hetero junction structure. This paper reports the result of 
the studies conducted during 1991. With respect to polycrystalline 
cells, development has been advanced on techniques to form high- 
precision electrodes and to reduce cell thickness through the 
hybrid cells having been developed so far. For the former tech- 
nique, printing with a minimum line width of 30um has become 
possible by improving type-presses used in typographic printing 
and using silicone as a blanket material. A paste material of 
fire-through type that can form an electrode and a junction simulta- 
neously, including n-type and p-type dopants was developed. For 
the latter technique, three-dimensional numerical simulation was 
carried out to match the characteristics of rear p-n junctions and 
develop a process to form planer junction and messa junction. 
Monocrystal cells were improved of their quality upon determining 
conditions for boron diffusion and annealing. 5 refs., 6 figs., 1 tab. 


8394 (ETDE/JP-mf-93768069, pp. 128-133) Technical de- 
velopment for the practical use of photovoltaic power system.: 
Development of fabrication technology of tandem solar cells 
(amorphous/polycrystalline silicon tandem cell). Ono, T. (New 
Energy and Industrial Technology Development Organization, 
Tokyo (Japan)). Agency of Industrial Science and Technology, 
Tokyo (Japan). Jul 1992. 541p. In Japan’s Sunshine Project.: 1991 
annual summary of solar energy R and D program. Order Number 
DE93768069. Source: OSTI; NTIS (US Sales Only). 

Studies are under way as part of the Sunshine Project on practi- 
cal use of tandem solar cells combining amorphous silicon and 
polycrystalline silicon thin films. This paper reports the result of the 
studies conducted during 1991. First, with respect to forming poly- 
crystalline thin films, an experiment was conducted to form silicon 
growth nuclear layer on a substrate with an SiOz film formed on it, 
using thermal CVD and sputtering processes. The experiment re- 
vealed promising a method for forming thin silicon films using 
growth nuclear layer with the thermal CVD process, thus giving a 
prospect for realizing the targeted structure. For active layers which 
have been formed previously using the LPE process, a possibility 
was found that a CVD process with good controllability can form 
the layers. Attempts were made on a fabrication technology of heat 
resistant substrates to optimize conditions of thermal spraying of 
plasma arc on silicon, which resulted in improvement of separabil- 
ity of the material from a base material, deformation and grain size. 
In cell making techniques, etching liquids with etching rates largely 
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different between substrates and insulation films were used to real- 


ize the cell structure, resulting in prototype production of 2-cm 
square cells. 5 refs., 7 figs. 


8395 (ETDE/JP-mf-93768069, pp. 134-139) Technical de- 
velopment for the practical use of photovoltaic power system.: 
Development of fabrication technology of tandem solar cells 
(amorphous silicon/compound tandem cell). Ono, T. (New En- 
ergy and Industrial Technology Development Organization, Tokyo 
(Japan)). Agency of Industrial Science and Technology, Tokyo 
(Japan). Jul 1992. 541p. In Japan’s Sunshine Project.: 1991 an- 
nual summary of solar energy R and D program. Order Number 
DE93768069. Source: OSTI; NTIS (US Sales Only). 

Studies are under way as part of the Sunshine Project on Cds/ 
CdTe compound semiconductors as cell elements with aims of 
completing solar cells with amorphous a-Si/compound semiconduc- 
tor tandem structure. This paper reports the result of the studies 
conducted during 1991. The fact that hydrogen annealing reduces 
resistance in Cds film as had been ascertained previously was dis- 
cussed in greater detail on timing, temperatures and hydrogen 
concentrations in the hydrogen annealing. The optimal condition 
found as a result is the hydrogen concentration of 30% and the 
temperature at 450°C after CdTe is printed and sintered on CdS 
film. Discussions on reflection preventive films resulted in forming 
MgF2 film on a glass substrate using an electron beam deposition 
process, which reduced the reflection rate from 4% to 0.3%. In the 
study of technologies of printing high-integration patterns, a com- 
parison was made on laser patternings in each phase of printing, 
drying, and sintering the CdTe layer, which revealed that a pattern- 
ing can be made most optimally when it is done after printing . 5 
refs., 8 figs. 


8396 (ETDE/JP-mf-93768069, pp. 140-148) Technical de- 
velopment for the practical use of photovoltaic power system.: 
Survey on practical application. Ono, T. (New Energy and Indus- 
trial Technology Development Organization, Tokyo (Japan)). 
Agency of Industrial Science and Technology, Tokyo (Japan). Jul 
1992. 541p. In Japan’s Sunshine Project.: 1991 annual summary 
of solar energy R and D program. Order Number DE93768069. 
Source: OSTI; NT!S (US Sales Only). 

Surveys are being made to identify technical movements in new 
type solar cells to reflect them and use them as aids on the studies 
for practical use of solar cells. This paper reports the result of the 
Sunshine Project achieved during 1991. Developments for silicon 
materials are under way on the high-purity metallic silicon reduction 
process suitable for small-scale production as opposed to the 
NEDO direct reduction process that suits large-scale production. 
The major present problems include elucidating boron removing 
mechanism and improving processing rates and technologies to re- 
move P and As. While the current crystallizing technique is in the 
stage of moving forward to realizing the 8-inch size, the problem 
regarded most important is the one on particles not foreign to 
wafer surface, of which key is the method for evaluating very small 
amount of impurities. The surveys included such other items as the 
importance of temperature gradient in electromagnetic casting, the 
problem of surface recombination rates in the thin cell fabrication 
techniques, and the movements in presentation of theoretical per- 
formances of solar cells. 3 figs., 3 tabs. 


8397 (ETDE/JP-mf-93768069, pp. 149-154) Technical de- 
velopment for the practical use of photovoltaic power system.: 
Development of fabrication technology for amorphous silicon 
solar cells (high quality production technology (high integra- 
tion technology)). Ono, T. (New Energy and Industrial Technology 
Development Organization, Tokyo (Japan)). Agency of Industrial 
Science and Technology, Tokyo (Japan). Jul 1992. 541p. In 
Japan’s Sunshine Project.: 1991 annual summary of solar energy 
R and D program. Order Number DE93768069. Source: OSTI; 
NTIS (US Sales Only). 

Development is under way as part of the Sunshine Project on 
high-integration, high-efficiency, and high-reliability amorphous so- 
lar cells and discussions on next-generation solar cell materials 
and element structures. This paper reports the result of the studies 
conducted during 1991. A practical conversion efficiency of 10.6% 
has been achieved by the previous year as a result of quality im- 
provement on p-type SiC films. In addition, a high-precision and 
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less damaging process without causing melt drooping was realized 
by suppressing carrier recombination loss in interfaces by providing 
additional ultra-thin film interface layers in the i/n interface, and by 
developing a new laser patterning process. The process resulted in 
a conversion efficiency of 11.1% in 10-cm square integration cells. 
In thin polycrystalline silicon film cells made with a solid phase 
growth process, a nuclear generation suppressing method using ir- 
regularly surfaced substrates was developed based on a partial 
doping process, which made it possible to obtain the world’s high- 
est conversion efficiency of 6.19% for cells made on substrates of 
different kinds and in low temperature processes. 24 refs., 7 figs. 


8398 (ETDE/JP-mf-—93768069, pp. 155-160) Technical de- 
velopment for the practical use of photovoltaic power system.: 
Development of fabrication technology of amorphous silicon 
solar cells (film fabrication technology with new gas sources). 
Ono, T. (New Energy and Industrial Technology Development Or- 
ganization, Tokyo (Japan)). Agency of Industrial Science and 
Technology, Tokyo (Japan). Jul 1992. 541p. In Japan’s Sunshine 
Project.: 1991 annual summary of solar energy R and D program. 
Order Number DE93768069. Source: OST1; NTIS (US Sales Only). 

Studies are under way focussing on film fabrication technologies 
of solar cells and films using disilane to achieve high-performance 
solar cells. This paper reports the result of the studies conducted 
during 1991 under the Sunshine Project. The present studies in- 
clude efforts of optimizing i-layer forming conditions and improving 
permeation rates of window layers by applying a reflection preven- 
tive film coating on surface, p-layer in carbon graded layers, and a 
wide gap buffer layer using dimethylsilane as a starting material. 
As a result, a conversion efficiency of 13.0% was achieved, which 
is the world’s highest efficiency for single cells using disilane as a 
starting material. In addition, (p-type a-Si/p-type a-C)n laminated 
type p-layer (with a conversion efficiency of 12.6% at n=8) was de- 
veloped. With respect to the thin film forming technologies, 
discussions were given on a film forming process to repeat film for- 
mation with a plasma CVD process and film reformation with a 
hydrogen plasma process, by which thin films with excellent photo- 
stability were obtained. Fabrication of p-typeyc-Si:H film was also 
discussed using ion irradiation. 18 refs., 5 figs. 


8399 (ETDE/JP-mf-93768069, pp. 166-173) Technical de- 
velopment for the practical use of photovoltaic power system.: 
Development of fabrication technology of amorphous silicon 
solar cells (high reliability production technology (two-stacked 
cells)). Ono, T. (New Energy and Industrial Technology Develop- 
ment Organization, Tokyo (Japan)). Agency of Industrial Science 
and Technology, Tokyo (Japan). Jul 1992. 541p. In Japan’s Sun- 
shine Project.: 1991 annual summary of solar energy R and D 
program. Order Number DE93768069. Source: OSTI; NTIS (US 
Sales Only). 

Studies are under way as part of the Sunshine Project on 
efficiency improvement in amorphous silicon solar cells and high- 
reliability module structures. This paper reports the result of the 
studies conducted during 1991. The p-iayer was deposited at a 
lower temperature than in the conventional methods and the film 
thickness was reduced to increase admittance of short wave length 
lights into the i-layer, and the p-layer forming temperature was set 
to lower side to improve the light permeability. These improve- 
ments resulted in an initial efficiency of 11.4% in 1-cm square cells. 
Next, a device was developed to transport a substrate in vacuum 
between a CVD device to deposit the p- and n-layers and a device 
to form only the i-layer so that contamination in p/i and i/n inter- 
faces can be prevented. With respect to pin/pin two-stacked 
tandem cells, prototype cells were fabricated in which the i-layer 
was made thinner, the p-layer was improved, and a ZnO/metal 
double-layer electrode was adopted. The result was the improved 
degradation behavior over the conventional cells. Discussions were 


given also on addition-type polyisobutylene as a cell sealing mate- 
rial. 6 refs., 6 figs. 


8400 (ETDE/JP-mf-93768069, pp. 174-180) Technical de- 
velopment for the practical use of photovoltaic power system.: 
Development of fabrication technology of amorphous silicon 
solar celis (development of high stable amorphous silicon so- 
lar cells (amorphous silicon alloy stacked solar cells)). Ono, T. 
(New Energy and Industrial Technology Development Organization, 


144 ERA Vol. 18, No. 4 


Tokyo (Japan)). Agency of Industrial Science and Technology, 
Tokyo (Japan). Jul 1992. 541p. In Japan’s Sunshine Project.: 1991 
annual summary of solar energy R and D program. Order Number 
DE93768069. Source: OSTI; NTIS (US Sales Only). 

Studies are under way as part of the Sunshine Project on devel- 
opment of alloy stacked elements in amorphous silicon cells and 
their application. This paper reports the result of the studies con- 
ducted during 1991. With respect to element fabrication 
technologies, the intermediate element was changed from the con- 
ventional a-Si element to an a-SiGe element and the band gap 
profiles for each constituting element were designed for higher reli- 
ability. As a result, an a-SiC/a-SlGe/a-SiGe alloy stacked element 
was developed and an initial conversion efficiency of 11.1% and an 
initial annual degradation rate of about 15% were obtained. In the 
studies on improving characteristics of alloy stacked elements, a 
microwave discharge generator of wave guide system was intro- 
duced. It was found as a result that the amount of hydrogen active 
species involving light absorbability was doubled, and repetition of 
film formation and this hydrogen plasma processing can increase 
the amount of hydrogen in the films and the optical band gap. Fur- 
ther, a p-type fine crystalline silicon film was developed, which 


resulted in an improved open circuit voltage. 9 refs., 10 figs., 5 
tabs. 


8401 (ETDE/JP-mf-93768069, pp. 185-188) Technical de- 
velopment for the practical use of photovoltaic power system.: 
Development fabrication technology of amorphous silicon so- 
lar cells (development of fabrication technology of amorphous 
silicon solar cells key Technology). Ono, T. (New Energy and 
Industrial Technology Development Organization, Tokyo (Japan)). 
Agency of Industrial Science and Technology, Tokyo (Japan). Jul 
1992. 541p. In Japan’s Sunshine Project.: 1991 annual summary 
of solar energy R and D program. Order Number DE93768069. 
Source: OSTI; NTIS (US Sales Only). 

Studies were made as part of developing photovoltaic power 
system on layered interface controlling technology, optical gap con- 
trolling technology, and high- efficiency cell forming technology in 
1991. With respect to the studies of layered interface controlling 
technology,fine crystalline p-later formation with use of a 
microwave plasma CVD process continued to be discussed to im- 
prove open circuit voltage was continued. Development was made 
on an equipment that evades turbulence of microwave fields at the 
waveguide converting section, thus formation with high repro- 
ducibility was made possible on fine crystalline p-layer with uniform 
thickness. The discussion on optical gap control has used during 
this fiscal year an equipment to limit a magnetic field that satisfies 
resonance conditions in an electronic cyclotron to the circular dis- 
charge section, for the purpose of forming high-quality a-SiGe:H. 
Formation of low-defect a-SiGe:H films was reproduced. It was 
confirmed that a-Si:H and a-Ge:H come different in the a-SiGe:H 
structure depending on the film forming processes as well. In the 
discussion of cell forming technologies, a course was established 
in which solar cells are constructed with films formed with p/i/n/ 
metal electrode on the glass substrate/TCO, and n/vVp/TCO on 
metal electrode (the i-layer is a low-defect a-SiGe:H made with the 
plasma CVD process) in that order. 5 figs. 


8402 (ETDE/JP-mf-93768069, pp. 195-202) Technical de- 
velopment for the practical use of photovoltaic power system.: 
Survey on commercialization analysis. Ono, T. (New Energy 
and Industrial Technology Development Organization, Tokyo 
(Japan)). Agency of Industrial Science and Technology, Tokyo 
(Japan). Jul 1992. 541p. In Japan’s Sunshine Project.: 1991 an- 
nual summary of solar energy R and D program. Order Number 
DE93768069. Source: OSTI; NTIS (US Sales Only). 

With an objective of analyzing technical movements in amor- 
phous silicon solar cells and assisting their practical use, a variety 
of investigations and discussions were given. These may be sum- 
marized as follows: Manufacturing cost for amorphous silicon cells 
was calculated for a scale ranging from 5 MW/year to 1 GW/year, 
and it was revealed that a full through-production requires more 
than 1 GW/year, and that an in-line process suits for a scale 
smaller than that; however, this requires a high-speed large-area 
manufacturing technology indispensably; investigations on bottom 
cell materials for a stacked solar cell using amorphous silicon as a 





top cell revealed that polycrystalline silicon has superior perfor- 
mance and that adding Ga and S can expand the band gap in the 
solar cells up to 1.5V; a list of processes to form stable films with 
less characteristics deterioration includes the Hot Wirre process, 
high-temperature (400°C to 450 °C ) high-speed deposition pro- 
cess; magnetron reactive sputtering process, and He-diluted RF 
glow discharge process. Effective film evaluation methods are also 
listed. 1 fig., 3 tabs. 


8403 (ETDE/JP-mf-93768069, pp. 189-194) Technical de- 
velopment for the practical use of photovoltaic power system.: 
Development of fabrication technology of amorphous silicon 
soler cells (narrow-bandgap materials (control of reaction 
process)). Ono, T. (New Energy and Industrial Technology Devel- 
opment Organization, Tokyo (Japan)). Agency of Industrial Science 
and Technology, Tokyo (Japan). Jul 1992. 541p. In Japan’s Sun- 
shine Project.: 1991 annual summary of solar energy R and D 
program. Order Number DE93768069. Source: OSTI; NTIS (US 
Sales Only). 

Narrow-bandgap materials were developed as the elementary 
technology of layered structure solar cells for the practical use of 
amorphous silicon solar cells for power use. The year 1991 saw 
mainly the discussions on improving the quality of thin polycrys- 
talline silicon films and reducing cost of crystalline base substrates. 
While it has been proven that the plasma CVD process can pro- 
duce epitaxially grown films, the crystal structure deteriorates as 
the film thickness is increased, the cause of which has been re- 
vealed that polycrystalline particles are produced midway the film 
growth. A process was adopted in which forming a film of several 
micron thickness and venting the reaction system are repeated, re- 
sulting in good films with a thickness of 13 microns. The chamber 
uses corrosion resistant materials to reduce impurities. These tech- 
nologies were put together to manufacture solar cells which 
achieved an efficiency of 9.1%. Conditions on (111) substrate were 
reviewed and the Raman half band width was improved up to 4.5 
cm —'. Low resistance silicon particles were used on the base sub- 
strates made by using a plasma spraying process, thus films with 
as low resistance as 10 cm were obtained. 7 figs. 


8404 (ETDE/JP-mf-93768069, pp. 181-184) Technical de- 
velopment for the practical use of photovoltaic power system.: 
Development of fabrication technology of amorphous silicon 
solar cells (over-layered transparent conducting film). Ono, T. 
(New Energy and Industrial Technology Development Organization, 
Tokyo (Japan)). Agency of Industrial Science and Technology, 
Tokyo (Japan). Jul 1992. 541p. In Japan’s Sunshine Project.: 1991 
annual summary of solar energy R and D program. Order Number 
DE93768069. Source: OSTI; NTIS (US Sales Only). 

To develop photovoltaic power systems, discussions were given 
during 1991 on modification of equipment required for stable fabri- 
cation of improved texture conducting film developed as a standard 
substrate, and on fabrication technology of ZnO coated over- 
layered transparent conducting film. The former discussion 
included improving temperature distribution in a furnace, and ele- 
vating control accuracy for material supply systems, which resulted 
in improving the film ip! s minus thickness distribution from +10% 
to +5%. A prospect of achieving a haze factor distribution of 10 % 
or less was obtained as the result. The texture film quality was 
confirmed stable with conversion efficiencies obtained at 13.0% for 
small size solar cells and 9% for 4 KWp class cells. It was found 
that the sheet resistance distribution is also decreased. As far as 
the latter discussion on the conducting film is concerned, impyove- 
ment in the film quality by using the hydrogen plasma processing 
(H) process and the nitrogen annealing (N) process was attempted. 
With the H process, the ZnO coated film was capable of decreasing 
the resistance without impairing permeability caused from reduction 
deterioration. Also with the N process, the resistance decrease was 
remarkable when the film is overcoated with ZnO. 1 fig., 2 tabs. 


8405 (ETDE/JP-mf-93768069, pp. 203-207) Technical de- 
velopment for the practical use of photovoltaic power system.: 
Research on crystalline silicon solar cell. Ono, T. (New Energy 
and Industrial Technology Development Organization, Tokyo 
(Japan)). Agency of Industrial Science and Technology, Tokyo 
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(Japan). Jul 1992. 541p. In Japan’s Sunshine Project.: 1991 an- 
nual summary of solar energy R and D program. Order Number 
DE93768069. Source: OSTI; NTIS (US Sales Only). 

With an objective of developing a new method for manufacturing 
high-quality silicon monocrystals, discussions were given on the 
magnetic casting plus float zone process, the Czochralski (CZ) pro- 
cess using cooling crucible induced melting, and the CZ process 
using direct induction. The first process uses granular silicon as a 
Starting material, made into ingots using the magnetic casting, and 
into monocrystals using the FZ melting. This process achieved pro- 
ducing dislocation-free monocrystals. In addition materials for solar 
cell grade and semiconductor grade were boron-doped and mag- 
netically cast to make FZ monocrystals. An experiment confimed 
that either of these materials has been turned into monocrystals. 
The second process uses a copper crucible which is free of con- 
tamination from impurities and of crucible wear. It was revealed 
that inductive frequencies from the power supply affect surface os- 
cillation of the melt, which required a frequency higher than 150 
kHz to ensure a static condition. The third process uses an induc- 
tive coil as a melt container, which consumes less power. This 
process also required a high frequency to maintain molten silicon 
surface static as in the second process. 2 figs., 2 tabs. 


8406 (ETDE/JP-mf-93768069, pp. 215-221) Technical de- 
velopment for the practical use of photovoltaic power system.: 
Research of amorphous silicon solar cells. Ono, T. (New En- 
ergy and Industrial Technology Development Organization, Tokyo 
(Japan)). Agency of Industrial Science and Technology, Tokyo 
(Japan). Jul 1992. 541p. In Japan’s Sunshine Project.: 1991 an- 
nual summary of solar energy R and D program. Order Number 
DE93768069. Source: OSTI; NTIS (US Sales Only). 

To develop ultra-high efficiency solar cells, development aims at 
on new photoelectric conversion materials and unit cell structures. 
New amorphous materials were discussed as thin film solar cell 
materials. An H-radical reforming process was applied to reduce 
hydrogen in amorphous silicon films. As a result, it was confirmed 
that application of the H-radical reforming process eliminates fine 
crystallization and can produce less absorbing films. A develop- 
mental work has begun on thin GEF film (a thin polycrystalline 
silicon film in which light carriers can behave as if no grain bound- 
aries exist) as a new crystal-based thin film material. A preliminary 
experiment was carried out to discuss forming a thin silicon film on 
a crystal-based silicon substrate, which resulted in achieving a film 
in which the Hall movement can be compared with that in 
monocrystal silicon. Since the conventional one-dimensional simu- 
lator was proved not working sufficiently for developing a unit cell 
structure, a two-dimensional amorphous silicon solar cell device 
simulator was developed. The simulator enabled the texture struc- 
ture to be elucidated electrically. 8 figs. 


8407 (ETDE/JP-mf-93768069, pp. 222-228) Technical de- 
velopment for the practical use of photovoltaic power system.: 
Research on compound semiconductor solar cells (single cry- 
tal solar cells, (Ae,Ga)As semiconductor). Ono, T. (New Energy 
and Industrial Technology Development Organization, Tokyo 
(Japan)). Agency of Industrial Science and Technology, Tokyo 
(Japan). Jul 1992. 541p. In Japan’s Sunshine Project.: 1991 an- 
nual summary of solar energy R and D program. Order Number 
DE93768069. Source: OSTI; NTIS (US Sales Only). 

Discussions were given on substrate surfaces as the basic re- 
quirement in hetero crystal growth of grid mismatching systems. 
Prototype unit cells for (Al, Ga) As solar cells were fabricated, and 
optimization was also made on structural parameters of tandem 
structured hetero solar cells using simulations. The contents may 
be summarized as follows: Heating substrates in a vacuum by us 
n-type and p-type silicon attained clean surfaces; three kinds of 
methods for wet-processing silicon substrate surface were dis- 
cussed by using reflective high-speed electron beam diffraction 
method to clarify the characteristics of these methods; characteris- 
tics simulation on GaAs solar cells concluded that an efficiency of 
27.3% is possible by reducing electrode shadowing loss; spectral 
sensitivity characteristics of GaAs system were compared on the 
prototype cells and the simulation results to clarify the importance 
of suppressing the surface recombination rates; spectral sensitivi- 
ties in Al0.22 GA0.78 system were discussed using a parametric 
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analysis,thus reducing n-layer doping was judged effective to im- 
prove long wavelength sensitivity; and discussions were given on 
crystal growth and cell manufacturing processes relative to the cell 
forming technology to look at the correlation between the solar cell 
characteristics and the diode characteristics. 11 figs., 2 tabs. 


8408 (ETDE/JP-mf-93768069, pp. 229-235) Technical de- 
velopment for the practical use of photovoltaic power system.: 
Research on compounds semiconductor solar cell (single 
crystal solar cells, AlGaAs/Ge semiconductor). Ono, T. (New 
Energy and Industrial Technology Development Organization, 
Tokyo (Japan)). Agency of Industrial Science and Technology, 
Tokyo (Japan). Jul 1992. 541p. in Japan’s Sunshine Project.: 1991 
annual summary of solar energy R and D program. Order Number 
DE93768068. Source: OSTI; NTIS (US Sales Only). 

Discussions are in progress on compound semiconductor solar 
cells of lamination structure using three kinds of p-n junction of Al- 
GaAs ceil, GaAs cell and Ge cell with different band gap energies. 
These celis have a possibility of achieving a practical conversion 
efficiency of 41%. Further discussions are being given on solving 
such problems to achieve the above efficiency, as loss of light 
energy at lamination interfaces and electric energy loss due to in- 
tercell connections. The elementary technologies say involve the 
following four points: Development of epitaxial growth technique for 
the three kinds of p-n junction, i.e., p-type AlGaAs/n-type AlGaAs, 
p-type GaAs/n-type GaAs, and p-type Ge/n-type Ge junctions; de- 
velopment of hetero epitaxial growth technique for the three kinds 
of substrates, i.e., AlGaAs cel/GaAs cell, GaAs/Ge cell, and Ge 
cell/Si substrate; optimization of tunnel junction at hetero epitaxial 
interfaces; and development of front cell surface processing tech- 
nique. Specifically, the discussions were made on disposing of 
sulfur to suppress cell recombination, identifying problems that af- 
fect cell light permeation characteristics, extracting problems in the 
cell growth process, and methods for controlling expitaxial growth. 
9 figs. 


8409 (ETDE/JP-mf—93768069, pp. 236-242) Technical de- 
velopment for the practical use of photovoltaic power system.: 
Research on compound semiconductor solar cells (single 
crystal solar celis, GaP/GaAsP/Si, AlGaAs/Si semiconductor). 
Ono, T. (New Energy and Industrial Technology Development Or- 
ganization, Tokyo (Japan)). Agency of Industrial Science and 
Technology, Tokyo (Japan). Jul 1992. 541p. In Japan’s Sunshine 
Project.: 1991 annual summary of solar energy R and D program. 
Order Number DE93768069. Source: OSTI; NTIS (US Sales Only). 

Discussions were given on elevating very high the efficiency of 
AlGaAs/GaAs/Si and GaP/GaAsP/Si laminated solar cells. The 
results of the discussions may be summarized as follows: Two- 
dimensional simulator programs were used to discuss the structural 
design and simulation technologies, which revealed the existence 
of a relationship between electrode shapes and efficiencies; the 
discussion on the film forming technologies was focussed on 
GaAsP epitaxial crystal growth using the VPE process, epitaxial 
growth of layers for GaAs solar cells using the MOCVD process, 
and GaAs hetero epitaxial growth on silicon substrates; and the 
discussions on device fabrication technology resulted in acquiring 
data for prototype production of GaAs single junction cells (handled 
reduction in series resistance components and increase in parallel 
resistance components as the main problem, which was solved by 
applying optimal designs), p-n junction in wafers expitaxially grown 
for cells using the MOCVD process (steepness in the junction was 
improved to ensure a conversion efficiency of 16.2%), and making 
wafers epitaxially grown for GaAs single junction cells on silicon 
substrates into cells (reduction in the conversion efficiency because 
of cracks). 10 figs., 1 tab. 


8410 (ETDE/JP-mf-93768069, pp. 243-251) Technical de- 
velopment for the practical use of photovoltaic power system.: 
Research on compound semiconductor solar celis (single 
crystal solar cells, InGaP/Si semiconductor). Ono, T. (New En- 
ergy and Industrial Technology Development Organization, Tokyo 
(Japan)). Agency of Industrial Science and Technology, Tokyo 
(Japan). Jul 1992. 541p. In Japan’s Sunshine Project.: 1991 an- 
nual summary of solar energy R and D program. Order Number 
DE93768069. Source: OSTI; NTIS (US Sales Only). 
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This paper is an interim report on the continuing study of InGaP/ 
Si system for monocrystal solar cells. Simulations have been made 
on characteristics of InGaP/Si tandem cells. Optimization has been 
given on cell structural parameters (electrode structures, impurity 
concentrations, thickness of p- and n-layers, etc.), and on those for 
silicon cells so that conversion efficiencies of the tandem cells are 
maximized. As for as discussions on GaP/Si expitaxial growth are 
concerned, a two-step growth process to grow Gap on silicon has 
been compared with a direct growth process using an MOCVD de- 
vice. While both processes created no difference in GaP film 
characteristics, introduction of an AIP layer improved surface flat- 
ness. InGaP/CaAsl epitaxial growth was discussed. By making Ga/ 
(Ga+in) 0.41 control, successfully the mismatching could be 
reduced to minimum. InGaP cells were fabricated to clarify the re- 
lationship between the cell structures and the cell characteristics. 
Further, a structure of reflection preventive film was designed, in 
which reduction of reflection loss was confirmed as a result of us- 
ing a reflection preventive film of MgF2 (95 nm)/ZnS (46 nm). 13 
figs., 4 tabs. 


8411 (ETDE/JP-mf-93768069, pp. 252-258) Technical de- 
velopment for the practical use of photovoltaic power system.: 
Research on compound semiconductor solar cell (stacked cell 
with superlattice structure). Ono, T. (New Energy and Industrial 
Technology Development Organization, Tokyo (Japan)). Agency of 
Industrial Science and Technology, Tokyo (Japan). Jul 1992. 541p. 
In Japan’s Sunshine Project.: 1991 annual summary of solar en- 
ergy R and D program. Order Number DE93768069. Source: 
OSTI; NTIS (US Sales Only). 

Basic discussions were given on compound semiconductor ma- 
terials and element structures to realize high-efficiency solar cells. 
The discussions are summarized as follows. The relationship be- 
tween cell efficiencies and material property constants was clarified 
to obtain guidelines for cell structure design and characteristics 
evaluation on solar cells. Efficiencies of tandem solar cells were 
calculated, and the results revealed that the efficiencies are maxi- 
mized (54%) when the number of tandem layers is nine to ten. 
Usefulness of the calculations was verified by measuring the re- 
flectance. Prototype GaAs single junction cells were fabricated to 
extract problems relating to evaluating and measuring the solar cell 
characteristics. The crystals were grown using an MOCVD pro- 
cess. Contrivances in the layer structure and addition of reflection 
preventive film achieved a conversion efficiency of more than 20%. 
To verify the effectiveness of superlattice cells, a discussion has 
begun on prototype production of cells with a “comb” type junction. 
First, comb shape processing for InP substrates and crystal growth 
on the substrates were discussed. It was confirmed that forming a 
groove structure in zm orders is possible, and anisotropy is gener- 
ated during the crystal growth. 6 figs. 


8412 (ETDE/JP-mf-93768069, pp. 259-264) Technical de- 
velopment for the practical use of photovoltaic power system.: 
Research on compound semiconductor solar cells (CdTe/ 
CulnSe, tandem cell). Ono, T. (New Energy and Industrial Tech- 
nology Development Organization, Tokyo (Japan)). Agency of 
Industrial Science and Technology, Tokyo (Japan). Jul 1992. 541p. 
In Japan’s Sunshine Project.: 1991 annual summary of solar en- 
ergy R and D program. Order Number DE93768069. Source: 
OSTI; NTIS (US Sales Only). 

It was intended to fabricate ultra-high efficiency cells that use a 
tandem structure combining 2 - 6 family compound semiconductor 
thin film solar cells with multi-element compound semiconductor 
thin film solar cells. The results are summarized as follows. Thin 
CulnSe2 films doped with nitrogen were fabricated, of which crys- 
tallinity disorder was restored when the films were heat-treated 
under a temperature of 500° C or higher in N2 gas. The n-type 
CulnSe2 thin films formed by using a tertiary deposition process 
were homo-junctioned with the p-type CulnSe2 N thin films to ob- 
tain diodes. When these n-type thin films are injected with N-ions 
or O-ions, the diode characteristics were improved. Conversion effi- 
ciencies of tandem solar cells using CdTe-based cells and CulnSe2 
-based cells were sought using simulations, thus it was revealed 
that (CdZn)Te and the like are suitable for top cells and 
Cu(InGa)Se2 and the like for bottom cells to obtain solar cells with 
an efficiency of higher than 20%. Three kinds of solar cells were 





fabricated on a trial basis using the HWVE process and the tertiary 
deposition processetal., and their conversion efficiencies were 
sought. 5 figs. 


8413 (ETDE/JP-mf-93768069, pp. 265-269) Technical de- 
velopment for the practical use of photovoltaic power system.: 
Research on compound semiconductor solar cells (a-Si/ 
CulinSe2 tandem cells). Ono, T. (New Energy and Industrial Tech- 
nology Development Organization, Tokyo (Japan)). Agency of 
Industrial Science and Technology, Tokyo (Japan). Jul 1992. 54 1p. 
In Japan’s Sunshine Project.: 1991 annual summary of solar en- 
ergy R and D program. Order Number DE93768069. Source: 
OSTI; NTIS (US Sales Only). 

A study was carried out with a target to define a process of form- 
ing high-quality CulnSe2 -based thin films. The study consisted of 
discussing high-quality thin film forming technology, tandem cell 
efficiency improving technology, and evaluation technology. The re- 
sults obtained are summarized as follows. Discussions were given 
on the relationship between the conditions for forming CulnGaSe2 
films using a quaternary simultaneous deposition process and the 
film quality. Such findings were obtained as a result that the film 
resistance factor depends on the ratio of 1 -family element to 3 
-family element; optical bandgaps can be controlled with the com- 
position ratio; change in the film lattice structure has a composition 
ratio range which changes linearly with the Ga doping amount; and 
polycrystal thin films with a grain size of 14 m can be obtained. 
Cells that use as active layers CulnGaSe2 (CIGS) films made with 
the quaternary simultaneous deposition were fabricated on a trial 
basis to improve the tandem cell efficiency (the cell is structured of 
glass/Mo/CIGS/CdZnS/ZnO/Al). Discussions were given on the 
manufacturing method, component distribution, relationship be- 
tween composition ratios and conversion efficiencies, and spectral 
sensitivities. A conclusion was reached that for cell characteristics 
enhancement improving the CIGS crystallinity and controlling the 
Ga dope profile are essential.8 figs., 2 tabs. 


8414 (ETDE/JP-mf-93768069, pp. 270-278) Technical de- 
velopment for the practical use photovoltaic power system.: 
Survey/research on the commercialization analysis. Ono, T. 
(New Energy and Industrial Technology Development Organization, 
Tokyo (Japan)). Agency of Industrial Science and Technology, 
Tokyo (Japan). Jul 1992. 541p. In Japan’s Sunshine Project.: 1991 
annual summary of solar energy R and D program. Order Number 
DE93768069. Source: OSTI; NTIS (US Sales Only). 

Surveys were made on the world technical trends in ultra-high 
quality solar cells to reflect the survey results on technical develop- 
ments. The survey items are listed as follows: On crystal 
compound solar cells, the course of developing 3-5 -based 
compound semiconductor solar cells (due to the progress in GaAs- 
system cells discussion is focussed on MOCVD process); 40 % 
solar cell structures (the importance is utilization of sunlight using 
wavelength splitting); tandem solar cell simulations; basic proper- 
ties of compound semiconductors and technique for evaluating 
thereof (number of property values that can be independent from 
ternary to quintuple mixed crystals); basic technologies for manu- 
facturing compound semiconductor solar cells (surveys on VPE 
process, MOCVD process, NBE process, etc.); and hetero epitaxy 
in compound semiconductors with different lattice constants. On 
thin film compound system solar cells, evaluation on properties of 
2.4 -based solar cell materials; progress of ClS-based and CdTe- 
based solar cells; epitaxial growth technology; interface control 
technology (using chemical processing methods); analyses of CiS- 
based solar cell operation theories; and effects of oxygen treatment 
on CdTe-based solar cells. 


8415 (ETDE/JP-mf-93768069, pp. 286-292) Technical de- 
velopment for the practical use of photovoltaic power system.: 
Research and development of evaluation system for photo- 
voltaic power generation system (research and survey on test 
and evaluation metod for BOS component devices). Agency of 
Industrial Science and Technology, Tokyo (Japan). Jul 1992. 541p. 
In Japan’s Sunshine Project.: 1991 annual summary of solar en- 
ergy R and D program. Order Number DE93768069. Source: 
OSTI; NTIS (US Sales Only). 

It is intended to define requirements for peripheral devices re- 
quired to construct a photovoltaic power generation system such 
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as solar cell racks and power conversion devices, and establish a 
test evaluation method. States of storage battery utilization were 
surveyed to define the requirement specifications for peripheral de- 
vices, and measures for effective utilization were discussed. As a 
result of the survey, it was found that the performance deterioration 
in lead-acid batteries used in photovoltaic power generation sys- 
tems is caused mainly from sulfated negative plates, and the 
effective means to prevent the deterioration include preventing 
overdischarge and performing supplementary charge and bubbling. 
A conclusion was also obtained that effective means to extend the 
battery life may include decreasing battery installation capacity and 
maintaining the batteries in highly charged condition. For a test 
evaluation method, a manual for photovoltaic power generation in- 
verters was prepared using the results of characteristics tests. 
Charge and discharge tests on lead-acid batteries verified that 
substantially the batteries can last approximately ten years. Discus- 
sions were given on cost reduction effects according to the methods 
of improving the solar cell efficiencies and changing the battery op- 
erating, with corresponding results respectively. 2 figs., 2 tabs. 


8416 (ETDE/JP-mf-93768069, pp. 293-298) Technical de- 
velopment for the practical use of photovoltaic power system.: 
Research and development of evaluation system for photo- 
voltaic power generation system (research and development 
of technology for evaluating photovoltaic power generating 
systems). Ono, T. (New Energy and Industrial Technology Devel- 
opment Organization, Tokyo (Japan)). Agency of Industrial Science 
and Technology, Tokyo (Japan). Jul 1992. 541p. In Japan’s Sun- 
shine Project.: 1991 annual summary of solar energy R and D 
program. Order Number DE93768069. Source: OSTI; NTIS (US 
Sales Only). 

It was intended to develop a system evaluation method required 
to improve efficiencies of photovoltaic power generating systems. A 
system evaluation technology was discussed with regard to 
classifying and defining design parameters, and designing and fab- 
ricating test equipment and measuring instruments. Methods for 
testing and calculating parameters were established that are re- 
quired to design a system comprising solar cell modules, storage 
batteries, and inverters. Discussions are continued on testing 
equipment to implement system level tests. The independent sys- 
tem comprises a solar cell sub-array, an inverter, controls, a water 
pump or a storage battery set, and a mimic load. The system link- 
ing system has a solar cell sub-array connected to a 220-V system 
via an inverter and a control device. The measuring system is a 
centralized control system, with devices newly added in the current 
fiscal year that enable data on wind velocities, wind directions, in- 
solation and air pressures to be collected. The number of terminal 
devices were increased and parallel circuit current measuring me- 
ters were installed in the system data measuring system. 1 tab. 


8417 (ETDE/JP-mf-93768069, pp. 208-214) Technical de- 
velopment for the practical use of photovoltaic power system.: 
Research on crystalline silicon solar cells (study on crystalline 
silicon solar cell). Ono, T. (New Energy and Industrial Technology 
Development Organization, Tokyo (Japan)). Agency of Industrial 
Science and Technology, Tokyo (Japan). Jul 1992. 541p. In 
Japan’s Sunshine Project.: 1991 annual summary of solar energy 
R and D program. Order Number DE93768069. Source: OSTI; 
NTIS (US Sales Only). 

With an objective of developing ultra-high efficiency solar cells, 
discussions were given on theoretical computer simulation and cell 
formation of crystalline silicon. With the simulation one-dimensional 
and two-dimensional structural analyses were carried out. The one- 
dimensional simulation showed a highest efficiency when the 
substrate specific resistance is 1000hm cm, the charge density 5x 
10'2cm —?, the hole diameter 10m, and the pitch 50m. The two- 
dimensional simulation achieved the ideal efficiency of 26.9%. An 
SiN film made using the plasma CVD process was selected and 
discussed as a film to form an inverse layer, and it was found that 
varying the gas ratio during film formation can produce a film with a 
charge density ranging from 0.5 to 10 x 10'%cm—?. A preliminary 
experiment for processing holes on a substrate was carried out on 
a substrate with a cell thickness of 360,.m, which achieved the re- 
sult of a hole diameter of about 30um. A further discussion was 
given on the basic process for manufacturing through-holed back 
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contact cells, but both Voc and FF were found deficient because of 
the lower n-layer and p;, -layer in the prototype cells not having 
been optimized. The Jsc has achieved 36.5 mA/cm® . 17 figs. 


8418 (ETDE/JP-mf-93768069, pp. 306-312) Technical de- 
velopment for the practical use of photovoltaic power system.: 
Research and development of peripheral technology for photo- 
voltaic power systems (development of inverter technology for 
a photovoltaic (PV) system which is connected to the utility 
grid). Ono, T. (New Energy and Industrial Technology Development 
Organization, Tokyo (Japan)). Agency of Industrial Science and 
Technology, Tokyo (Japan). Jul 1992. 541p. In Japan’s Sunshine 
Project.: 1991 annual summary of solar energy R and D program. 
Order Number DE93768069. Source: OSTI; NTIS (US Sales Only). 

Discussions were given on photovoltaic power generation invert- 
ers for private houses with the objectives of cost reduction, 
efficiency improvement, and size reduction. The discussion con- 
tents and results are described below. The main circuit, control, 
and protection systems were investigated and studied using the 
first prototype device, result of which were reflected on the practi- 
cal prototype device. The major investigation and study items 
include adoption of a switching system for winding ratio of a high- 
frequency transformer, discussions on measures to prevent direct 
current component flow-out, and discussions on direct current earth 
fault detection and alarms. The practical type prototype device was 
tested and evaluated. Efficiency improving efforts included chang- 
ing the winding ratio in the high-frequency transformer, improving 
the linking reactors, MOS-FET characteristics, rectifier characteris- 
tics, and reducing loss in the rectifier circuit. The efforts resulted in 
achieving a conversion efficiency of 93% at the rating. With respect 
to reducing the size and weight, discussions were given on improv- 
ing parts arrangement, increasing current capacities in MOS-FETs, 
improving the linking reactors and the rectifier characteristics, and 
reducing the rectifier circuit loss, all having been reflected on de- 
signing an improved device. 2 figs., 4 tabs. 


8419 (ETDE/JP-mf—93768069, pp. 313-317) Technical de- 
velopment for the practical use of photovoltaic power system.: 
Research and development of peripheral technology for pho- 
tovoltaic power systems (research and development of electric 
storage devices for photovoltaic generation system lead-acid 
battery for high rate charge-discharge use). Ono, T. (New En- 
ergy and Industrial Tecnology DevelopmentOrganization, Tokyo 
(Japan)). Agency of Industrial Science and Technology, Tokyo 
(Japan). Jul 1992. 541p. In Japan’s Sunshine Project.: 1991 an- 
nual summary of solar energy R and D program. Order Number 
DE93768069. Source: OSTI; NTIS (US Sales Only). 

It is intended to develop a sealed lead-acid battery for high rate 
charge and discharge which relaxes insolation variation in a photo- 
voltaic power generation system. Discussions on attempts to 
reduce the battery cost attained the following results: Combining 
high-density paste with special additives was verified as effective to 
achieve 2000 cycles, in a charge-discharge test on a 20-Ah bat- 
tery, with positive grids given this arrangement having exhibited no 
corrosion. Deterioration in negative plates was improved by adding 
carbon. A sealed battery using a polypropylene resin container and 
comprising 100-Ah class 12-V modules was fabricated, but the bat- 
tery had temperature risen because of internal resistance, 
revealing a necessity of further discussion on this aspect. In dis- 
cussing a charge control system, a 2-V granular type battery of 
100-Ah class was used to repeat charges and discharges with 
large currents to observe the relationship of the performance with 
service life. Effective for improving the life performance were con- 
trolling the charge voltage at 2.4 V per cell and giving recovery 
charges every 50 to 100 cycles. The test verified that the battery 
has a life performance of the targeted 2000 cycles. 2 figs. 


8420 (ETDE/JP-mf-93768069, pp. 325-331) Technical de- 
velopment for the practical use of photovoltaic power system.: 
Research and development of peripheral technology for pho- 
tovoltaic power systems (research and development of a 
battery system for a photovoltaic electric power generaton 
system-redox battery). Ono, T. (New Energy and Industrial Tech- 
nology Development Organization, Tokyo (Japan)). Agency of 
Industrial Science and Technology, Tokyo (Japan). Jul 1992. 541p. 
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In Japan’s Sunshine Project.: 1991 annual summary of solar en- 
ergy R and D program. Order Number DE93768069. Source: 
OSTI; NTIS (US Sales Only). 

With an objective to develop redox batteries for an independent 
photovoltatic power generation system, evaluations were given on 
prototype batteries. The result may be summarized as follows. The 
prototype batteries were given charge and discharge tests, where 
the batteries exhibited prescribed output and discharge power 
amount. Varying the number of cells used in a redox battery (the 
redox battery is characterized by variability of number of cells), it 
was verified that operating points in the solar cells can be con- 
trolled. A confirmation was given that the charge and discharge 
power in the redox battery itself does not affect the pump operation. 
The functions of the static electrolyte type stack were confirmed 
operating as planned. Discussions on overall operation of the en- 
tire system gave a prospect of making possible unattended, 
automatic operation of the system. With respect to the control sys- 
tem, verifications were given that series of operations can be 
carried out as predetermined, that automatic switching is possible 
on the number of cells corresponding to charge and discharge volt- 
age fluctuation, and that electrolyte can be replaced in the static 
electrolyte type stack as required. The control panel was modified 
to automate the cell switching and the rebalancing system. 4 figs. 


8421 (ETDE/JP-mf-93768069, pp. 332-336) Technical de- 
velopment for the practical use of photovoltaic power system.: 
Research and development of peripheral techology for photo- 
voltaic power sytems (development of a battery sytem for a 
photovoltaic electric power generator-nickel-hydrogen battery 
with long-life). Ono, T. (New Energy and Industrial Technology 
Development Organization, Tokyo (Japan)). Agency of Industrial 
Science and Technology, Tokyo (Japan). Jul 1992. 541p. In 
Japan's Sunshine Project.: 1991 annual summary of solar energy 
R and D program. Order Number DE93768069. Source: OSTI; 
NTIS (US Sales Only). 

Discussions were carried out for the purpose of developing a 
nickel-hydrogen battery as a peripheral device to construct a pho- 
tovoltaic power generation system. The result may be summarized 
as follows. Life characteristics tests on hydrogen storage elec- 
trodes revealed that increasing Co relative to in the negative alloy 
composition enables the battery to perform more than 6000 cycles 
of charge and discharge, that amount of metal coated on negative 
alloy surface has an optimal value from the viewpoint of energy 
density and life extension, and that the extent of polyvinyl alcohol 
as a negative electrode binder enclosing the alloy surface affects 
the capacity and life characteristics. The very discussion on the 
electrode manufacturing method discovered that adding polyte- 
trafluoroethylene and coba't powder into the alloy is effective in 
extending the battery life. Further, making the positive plates thin- 
ner and using two thinner separators resulted in extending the life. 
Unit cells (10-Ah class), small-size laminated batteries, and large- 
size batteries (1.2 V, 100-Ah class) were fabricated on a trial basis 
to identify the relationship between electrolyte concentrations and 
compositions, and life evaluation and characteristics. 4 figs. 


8422 (ETDE/JP-mf-93768069, pp. 337-342) Technical de- 
velopment for the practical use of photovoltaic power system.: 
Research and development of peripheral technology for pho- 
tovoltaic powr systems (development of storage devices for 
use in solar power generation high-rate type hydrogen cells). 
Ono, T. (New Energy and Industrial Technology Development Or- 
ganization, Tokyo (Japan)). Agency of Industrial Science and 
Technology, Tokyo (Japan). Jul 1992. 541p. In Japan’s Sunshine 
Project.: 1991 annual summary of solar energy R and D program. 
Order Number DE93768069. Source: OSTI; NTIS (US Sales Only). 

It is intended to develop high-rate hydrogen cells as storage bat- 
teries for a photovoltaic power generation system. The contents of 
the studies include performance improvement on negative and 
positive plates, and assembling techniques for large-size nickel- 
hydrogen cells. The discussion on negative plates was intended 
extending the life of an alloy with low lanthanum concentration in 
the misch metal among the non-stoichiometrically composed alloys 
which have been discovered already. The discussion verified that 
increasing cobalt concentration in the alloy can achieve the above 
target. In discussing positive plates, it was clarified that the ternary 





component system comprising KOH/NaOH/LiOH is the most suit- 
able as electrolyte judging from its high-temperature discharge 
characteristics and high-rate charge-discharge cycle characteris- 
tics, among KOH system and KOH/LIOH system. In the discussion 
on the assembling techniques a a comparison of welding methods 
was conducted, in which changing the spot welding to a laser 
welding was found to reduce the battery voltage by 1.5 mV at a 
charging current of 200A, and maintain the discharge capacity at 
150 cycles. 6 figs. 


8423 (ETDE/JP-mf-93768069, pp. 343-348) Technical de- 
velopment for the practical use of photovoltaic power system.: 
Demonstration research and development of interconnection 
and control technology for PV systems. Ono, T. (New Energy 
and Industrial Technology Development Organization, Tokyo 
(Japan)). Agency of Industrial Science and Technology, Tokyo 
(Japan). Jul 1992. 541p. In Japan’s Sunshine Project.: 1991 an- 
nual summary of solar energy R and D program. Order Number 
DE93768069. Source: OSTI; NTIS (US Sales Only). 

It is intended to elucidate technical problems that may occur 
when a number of small-size dispersed photovoltaic power systems 
is linked with a power system, and use the solutions for practical 
use of the system. Small-size dispersed systems have been oper- 
ated continuously, with the reliability of small-size photovoltaic 
power generation devices verified. Data on time-based changes in 
amorphous silicon solar cells were collected, and items of informa- 
tion on deterioration rates were obtained. A frequency bias system 
was demonstrated to identify its effectiveness. A harmonic voltage 
monitoring system was studied and its effectiveness was verified. It 
was learned that an output power fluctuation system reduces its ef- 
fect when the number of parallel operated units is increased. A 
system to detect voltage phase sudden change localized success- 
fully conditions to generate reverse charge operations when the 
power generation is in equilibrium with loads. The capacitor closing 
system exhibited predetermined effects. The short circuit fault de- 
tection system was given verification tests, and it was verified that 


problems of disturbance to operations of fault detection relays at a 
substation can be solved by detecting sudden changes in voltage 
phases in power distribution lines. 1 fig., 2 tabs. 


8424 (ETDE/JP-mf-93768069, pp. 349-355) Technical de- 
velopment for the practical use of photovoltaic power system.: 
Research and development of stand alone dispersed photo- 
voltaic system (solar photovoltaic electrodialysis desalination 
for brackish water in remote areas). Ono, T. (New Energy and 
Industrial Technology Development Organization, Tokyo (Japan)). 
Agency of Industrial Science and Technology, Tokyo (Japan). Jul 
1992. 541p. In Japan’s Sunshine Project.: 1991 annual summary 
of solar energy R and D program. Order Number DE93768069. 
Source: OST!; NTIS (US Sales Only). 

It is intended to apply practically a system linking the 
photovoltaic power generation technology with brackish water de- 
salination process. A demonstration plant has been operated to 
identify device performance and accumulate relevant data. Data 
were collected on such climatic conditions as insolation, air tem- 
peratures, feed water temperatures, and salt concentrations. 
Amounts of power generated by the photovoltaic power system 
and desalinated water were investigated, which were found 240 
kWh/day (in summer) and 326 m°/day (in summer) and 86 m3/day 
(in winter) respectively. The obtained data were analyzed to 
present satisfactory results of a photovoltaic power generation effi- 
ciency at 8.49% (design value at 7.75%) and a system efficiency at 
7.46% (design value at 6.65%). The system discussion verified that 
efficiencies of component units exceeded the design values, and 
no problems exists to give any disturbance to full automatic opera- 
tion. Thus, the possibility was demonstrated on practical application 
of the brackish water desalination system utilizing photovoltaic 
power generation. 5 figs., 4 tabs. 


8425 (ETDE/JP-mf-93768069, pp. 356-362) Technical de- 
velopment for the practical use of photovoltaic power system.: 
Research and development of stand alone diepersed photo- 
voltaic system (PV and wind-power hybrid system for 
mountain lodges). Ono, T. (New Energy and Industrial Technol- 
ogy Development Organization, Tokyo (Japan)). Agency of 
Industrial Science and Technology, Tokyo (Japan). Jul 1992. 541p. 
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In Japan’s Sunshine Project.: 1991 annual summary of solar en- 
ergy R and D program. Order Number DE93768069. Source: 
OSTI; NTIS (US Sales Only). 

Discussions. on practical application of a photovoltaic and wind- 
power hybrid system are being given to assure power supply to 
mountain lodges in mountains with an altitude in the order of 3000 
meters. A demonstration operation has begun on Mt. Shirouma 
(Japan) in the current fiscal year. Monthly insolation and operation 
data were analyzed. An optimal ratio of 8.1:1 was calculated be- 
tween the photovoltaic power generation and the wind-power 
generation (assuming the generator output at 1 kW) in the hybrid 
system. The solar cells, racks, storage batteries, and inverters as 
the system constituting devices have operated smoothly without a 
problem. The operation methods were discussed and evaluated. 
The power generation by the load requirements showed some re- 
duced generation efficiency because of the charge controller not 
working satisfactorily. The ratio of the photovoltaic power genera- 
tion to the maximum power generation amount was 59.3%, which 
may be increased if excess power is utilized more effectively. Mea- 
surement of battery electrolyte specific gravity should be added 
preferably to the list of the standard works as a measure to pre- 
vent load pattern fluctuation. 1 fig., 3 tabs. 


8426 (ETDE/JP-mf-93768069, pp. 363-369) Technical de- 
velopment for practical use of photovoltaic power system.: 
Research and development of stand alone dispersed photo- 
voltaic system (wind power generation hybrid system). Ono, T. 
(New Energy and Industrial Technology Development Organization, 
Tokyo (Japan)). Agency of Industrial Science and Technology, 
Tokyo (Japan). Jul 1992. 541p. In Japan’s Sunshine Project.: 1991 
annual summary of solar energy R and D program. Order Number 
DE93768069. Source: OSTI; NTIS (US Sales Only). 

It is intended to establish a practical application technology of a 
photovoltaic and wind-power hybrid power generation system as a 
power supply to irrigation water pump systems in remote islands. 
This paper summarizes the contents and results of the discussions. 
The data from the demonstration facilities revealed that the solar 
cells generated power as designed; the wind-power generation unit 
generated an annual output of 1.2 kWh/day: the inverter efficiency 
was stabilized at 0.94; and the amount of water pumped was 211 
m?/day as has been designed. insolation intensity distribution was 
discussed and output correction coefficients for the solar cells were 
calculated for the optimal design. An optimal operation method was 
discussed, and the average pumping efficiency currently available 
from this system which switches four pumps has been improved up 
to 51%. The parameters for a simulation software were optimized 
according to the measurement data. An overall evaluation identified 
the reliability in the photovoltaic system including the solar cells, 
controls, and inverters, but the wind-power generation system gen- 
erated less than planned power because of troubles that occurred 
in the system. 1 fig., 3 tabs. 


8427 (ETDE/JP-mf-93768069, pp. 370-375) Technical de- 
velopment for the practical use of photovoltaic power system.: 
Research and development of stand alone dispersed photo- 
voltaic system (power supply systems for large-scale 
agricultural factories). Ono, T. (New Energy and Industrial Tech- 
nology Development Organization, Tokyo (Japan)). Agency of 
Industriai Science and Technology, Tokyo (Japan). Jul 1992. 541p. 
In Japan’s Sunshine Project.: 1991 annual summary of solar en- 
ergy R and D program. Order Number DE93768069. Source: 
OSTI; NTIS (US Sales Only). 

It is intended to develop a system to supply energies to agricul- 
tural factories using photovoltaic power generation and to control 
the energies efficiently. Discussions were given on establishing op- 
timal operation methods and structuring an optimal system. In 
discussing the operation methods, demonstration operations have 
been carried out on load control (utilization of surplus power), 
charge control (connection of solar blocks), discharge control, and 
energy control rnethod (two-system split system). As a result, the 
solar cell power generation efficiency was improved by 2.4% and 
the system power generation efficiency by 1.3%. The discussions 
of the system configuration were conducted on capacities of the 
solar cells and storage batteries. The relationship between the pho- 
tovoltaic power generation amount and the load power requirement 
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was derived, which revealed that the system can generate the pre- 
scribed amount of power, with a low insolation range excluded. As 
regards the storage battery capacity, a capacity of approximately 
750 kW was identified suitable if the minimum required capacity 
that does not require supplementary power is assumed to be the 
optimal capacity. 5 figs., 1 tab. 


8428 (ETDE/JP-mf—93768069, pp. 376-385) Technical de- 
velopment for the practical use of photovoltaic power system.: 
Research and development of stand alone dispersed photo- 
voltaic power generation system (power supply facility for 
disaster and relief information systems). Ono, T. (New Energy 
and Industrial Technology Development Organization, Tokyo 
(Japan)). Agency of Industrial Science and Technology, Tokyo 
(Japan). Jul 1992. 541p. In Japan’s Sunshine Project.: 1991 an- 
nual summary of solar energy R and D program. Order Number 
DE93768069. Source: OSTI; NTIS (US Sales Only). 

The present report technologically explained the practical use of 
disaster prevention system to stably supply the electric power to 
the transmission system of disaster prevention information which 
transmits the information of disaster conditions and command of 
evacuation to the local inhabitants against the occurrence of big 
disaster. A simulation program to discuss the operation against the 
disaster was developed in case of operating the photovaltaic power 
generation system type disaster indicator. An input/output power 
simulation program was developed in order to discuss the mini- 
mum system with the change in system operation data against the 
change in capacity of solar cells and batteries. Also, developed 
was a simulation program in which the standard meteorological 
data are integrated. The maximum lowering in solar cell module 
was 9% by the air pollution during two years so that cleaning mea- 
sures are not particularly called for. It was demonstrated that the 
present system can operate under an almost normal condition with 
a high reliability. As the simplified computation method makes the 
battery capacity large, it is advisable for the simulation method to 
be used for the system where the operation and control are based 
on the survival rate of batteries. 4 figs., 3 tabs. 


8429 (ETDE/JP-mf-93768069, pp. 386-394) Technical de- 
velopment for the practical use of photovoltaic power system.: 
Research and development of system to utilized photovoltaic 
energy (meteorological analysis for establishment of photo- 
voltaic power generating system). Ono, T. (New Energy and 
Industrial Technology Development Organization, Tokyo (Japan)). 
Agency of Industrial Science and Technology, Tokyo (Japan). Jul 
1992. 541p. In Japan’s Sunshine Project.: 1991 annual summary 
of solar energy R and D program. Order Number DE93768069. 
Source: OSTI; NTIS (US Sales Only). 

Survey and investigation were made on meteorological data 
which were necessary for studying the possibility of structuring the 
photovoltaic power utilization system in Japan. Site survey and 
data collection were conducted through photovoltaic power-related 
organs in various foreign countries. Collected and pigeonholed 
data comprised all-weather quantity of solar radiation, duration of 
sunshine, percentage of sunshine, air temperature, number of days 
of snow coverage, number of days of sandstorm, quantity of sky- 
dispersed solar radiation and quantity of ground-reflected solar 
radiation which were all necessary for monthly and yearly assum- 
ing the photovoltaic power output in worldwidely different places. 
The photovoltaic power utilization system is largely influenced by 
the quantity of solar slant radiation incident on the light-converging 
array. The seasonal change is also an important element for struc- 
turing the system. As for the comparative analysis, the conditions 
of solar radiation in Japan were compared with the monthly 
averaged quantity of solar radiation which was obtained on a spot- 
by-spot basis from the worldwidely collected data. To judge the 
degree of similarity of monthly averaged quantity of solar slant ra- 
diation, used elements were its yearly averaged value, standard 
deviation and minimum value through 12 months. For each of the 
above elements, the degree of similarity of monthly averaged solar 
slant radiation was calculated as an index in the worldwidely differ- 


ent places and Japan’s spots to represent the solar radiation 
climate zone. 5 tabs. 


8430 (ETDE/JP-mf-93768069, pp. 395-401) Technical de- 
velopment for the practical use of photovoltaic power system.: 
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Research and development of system to utilize photovoltaic 
energy (analytical study for the practical use of photovoltaic 
power generation systems). Ono, T. (New Energy and Industrial 
Technology Development Organization, Tokyo (Japan)). Agency of 
Industrial Science and Technology, Tokyo (Japan). Jul 1992. 541p. 
In Japan’s Sunshine Project.: 1991 annual summary of solar en- 
ergy R and D program. Order Number DE93768069. Source: 
OSTI; NTIS (US Sales Only). 

Based on the trend of developing the solar cell for the practical 
use, future market prediction method was studied and evaluated in 
order to support the solar cell development. When the worldwide 
consumption of primary energy remains on a medium scale level 
from 1990 through 2020, the photovoltaic power generation is ex- 
pected to be on a level of 108 to 36GW in 2020. As the solar cell 
production is being accelerated against the worldwide trend of sup- 
plying silicon which is off-grade raw material, the production of low 
price silicon will become necessary exclusively for the solar cell 
use before 1995. Both monocrystals and polycrystals have lowered 
in ratio of increase in module efficiency since 1985, which lowering 
is presumed resultant from the establishment of basic technology 
and lowering with priority in price. As the conversion efficiency 
heightens year after year, the above technology as integrated in 
the mass production system is expected to rapidly heighten the ef- 
ficiency at a certain time. The system interconnection use PV 
system will start to be introduced in the house and condominium 
around 2010. Further, the solar cell power generation system was 
worldwidely investigated in installation conditions. 2 figs., 3 tabs. 


8431 (ETDE/JP-mf-93768069, pp. 402-403) Technical de- 
velopment for the practical use of photovoltaic power system.: 
Research and development of photovoltaic and thermal hybrid 
power system (research of photovoltaic/thermal application 
systems). Ono, T. (New Energy and Industrial Technology Devel- 
opment Organization, Tokyo (Japan)). Agency of Industrial Science 
and Technology, Tokyo (Japan). Jul 1992. 541p. In Japan’s Sun- 
shine Project.: 1991 annual summary of solar energy R and D 
program. Order Number DE93768069. Source: OSTI; NTIS (US 
Sales Only). 

Investigation was made on the present technological develop- 
ment status of photovoltaic and thermal hybrid power system 
together with its technical and economical applicability in different 
utilization fields. As a result of comparison in pay back time of en- 
ergy among the solar heat utilization system, photovoltaic power 
system, and photovoltaic and thermal hybrid power system, it was 
made clear that the photovoltaic and thermal hybrid power system 
is higher in recovery rate of energy than the photovoltaic power 
system. Inclusive of solar heat pump system, eight systems in total 
were synthetically evaluated in system structure, purpose of con- 
cretization and efficiency together with grasping and elucidating 
various problems raised for the technical development and diffu- 
sion of use. Both energy saving and economical performances 
were studied and evaluated by investigating technical and environ- 
mental problems in a sewage treatment system where a 
photovoltaic and thermal hybrid power system was applied. The 


result suggested a possibility of decreasing the total power con- 
sumption by 10 to 15%. 


8432 (ETDE/JP-mf-93768069, pp. 404-410) Technical de- 
velopment for the practical use of photovoltaic power system.: 
Research and development of photovoltaic and thermal hybrid 
power system (survey and study on the solar power satellite 
system). Ono, T. (New Energy and Industrial Technology Develop- 
ment Organization, Tokyo (Japan)). Agency of Industrial Science 
and Technology, Tokyo (Japan). Jul 1992. 541p. In Japan’s Sun- 
shine Project.: 1991 annual summary of solar energy R and D 
program. Order Number DE93768069. Source: OSTI; NTIS (US 
Sales Only). 

Grasping the R and D trend of solar power satellite system 
(SPS) which utilizes the solar energy, the present report exhibited 
its technical problems and influences on the environment and 
ecology, possibility of materializing the SPS with economical per- 
formance taken into consideration, and other problems to be 
discussed. The exhibition contained R and D trend survey inside 
and outside Japan, study of SPS transport system, and problems 
imposed on the space use thermal engine. Solar cells which are 





the most appropriate candidates for the SPS use are both single 
crystal Si thin type solar cell and thin type GaAs solar cell as high 
in conversion efficiency and light in weight. On the present techni- 
cal level, the SPS use Kiystron can materialize 250kW in output 
and 80% in efficiency. It is necessary in the power transmission 
engineering to synthetically evaluate the power transmission effi- 
ciency and construction cost, and optimize the system in scale, 
while it is necessary in the power reception engineering to design 
the heightening in efficiency and enlargement in capacity. Investi- 
gation was also made on examples of discussing the energy 
balance and economical performance of SPS. Further, the present 
report discussed the influence of microwaves and rocket emissions 
on the environment and ecology, and possibility of contribution by 
the SPS toward solving the global environment problem. 5 tabs. 


8433 (ETDE/JP-mf-93768069, pp. 411-419) Technical de- 
velopment for the practical use of photovoltaic power system.: 
Positive research of photovoltaic power-generation system. 
Taira, K. (Okinawa Electric Power Company, Okinawa (Japan)); 
Shimomura, T. Agency of Industrial Science and Technology, 
Tokyo (Japan). Jul 1992. 541p. In Japan’s Sunshine Project.: 1991 
annual summary of solar energy R and D program. Order Number 
DE93768069. Source: OSTI; NTIS (US Sales Only). 

The present report explained the technological development for 
the practical use of photovoltaic power generation/diesel power 
generation (DG) hybrid system as a power source in the solitary is- 
land. The photovoltaic power generation being used as a main 
power source and the DG being done as an auxiliary power 
source, simulation was made for the operation of hybrid system 
with a connection in parallel on the AC side. As a result during the 
DG operation. the control to heighten the load factor for charging 
the battery quantitatively increased the equipment loss and supple- 
mentary DC power by about 19%. However, the heightening in fuel 
efficiency due to that in load factor decreased the fuel consumption 
by about 19%. Power generation characteristics were obtained 
through simulation by making the number (voltage) of battery cells 
in series as a parameter under a condition of 750kW in solar cell 
capacity and 3000kWh in battery capacity. As a result, against the 
optimized array operation voltage (standard: 490V and operational: 
430V), the number of battery cells in series was optimized around 
200 (nominal: 400V) where the supplementary DC power was 
minimum. Three 250kVA converters were used for the DC/AC con- 
version. 7 figs., 2 tabs. 


8434 (ETDE/JP-mf-93768069, pp. 434-457) Analysis and 
evaluation for practical application of photovoltaic power gen- 
eration system.: Analysis and evaluation for practical 
application of amorphous solar cells (investigation of amor- 
phous silicon related alloy materials-investigation of 
amorphous silicon solar cells with as ultra high conversion ef- 
ficiency). Matsuda, A. (Electrotechnical Laboratory, Tsukuba 
(Japan)); Arai, K.; Shimizu, H. Agency of Industrial Science and 
Technology, Tokyo (Japan). Jul 1992. 541p. In Japan’s Sunshine 
Project.: 1991 annual summary of solar energy R and D program. 
Order Number DE93768069. Source: OSTI; NTIS (US Sales Only). 
Annual results of FY 1991 contract research administered by 
NEDO are summarized. Objectives, work program, summary up to 
FY 1990, summary for FY 1991, and future tasks of the research 
are described. The present investigation includes “materials re- 
search and technology for high conversion efficiencies” and “new 
characterization techniques and film properties”. In the investiga- 
tion, to promote the research project for the practical use of 
amorphous silicon solar cells, amorphous silicon (a-Si) related 
materials are to be improved through the development of new char- 
acterization techniques as well as the introduction of new method 
to control the materials properties. For the materials research and 
technology for high conversion efficiencies, a determination- 
reaction mechanism during the growth of a-Si:H was proposed for 
the number density of dangling bonds which are recognized as the 
defects responsible for the photoelectronic properties of the film. In 
addition, for the new characterization techniques and film proper- 
ties, a position annihilation technique was introduced to determine 
the microvoid structure in the amorphous silicon network. 20 figs. 
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8435 (ETDE/JP-mf-93768069, pp. 458-460) Analysis and 
evaluation for practical application of photovoltaic power gen- 
eration system.: Analysis and evaluation for super efficiency 
solar cell technologies (fundamental research on extra-high ef- 
ficiency Ill-V compound semiconductor tandem solar cells). 
Sekigawa, T. (Electrotechnical Laboratory, Tsukuba (Japan)); 
Sakamoto, T. Agency of Industrial Science and Technology, Tokyo 
(Japan). Jul 1992. 541p. In Japan’s Sunshine Project.: 1991 an- 
nual summary of solar energy R and D program. Order Number 
DE93768069. Source: OSTI; NTIS (US Sales Only). 

To promote developmental research on extra-high efficiency III-V 
compound semiconductor tandem solar cells, electrical, optical and 
structural discussions were given on Ill-V compound semiconductor 
films hetero-epitaxially grown on silicon substrates, and substrate 
interface with films. Experimental results were obtained that a first 
interface layer condition when hetero junction is formed governs 
the characteristics of grown films, and surface steps play an impor- 
tant role in growing films in its initial process. Atomic layer steps on 
an Si (001) substrate were observed using an STM method. Two 
kinds of single atom layer steps have straight and zigzag shapes 
arranged alternately, whereas anisotropy was presented when di- 
rections of surface atom bonding are parallel and perpendicular to 
the step edge. GaAs films with one to two atom-layer thickness 
were laminated on substrate silicon and subjected to EXAFS analy- 
sis. A preliminary result was obtained that the state of Ga bonding 
depends on the substrate temperature when the first layer As is 
adsorbed, and the Ga bonding differs from GaAs bulk bonding in 
the interface. Raman observation was given on test specimens of 
thin silicon films embedded into GaAs. 2 figs. 


8436 (ETDE/JP-mf-93768069, pp. 461-467) Analysis and 
evaluation for practical application of photovoltaic power gen- 
eration system.: Analysis and evaluation for super efficiency 
solar cell technologies (characterization of chalcopyrite and I- 
V compound solar cell materials). Oyanagi, H. (Electrotechnical 
Laboratory, Tsukuba (Japan)). Agency of Industrial Science and 
Technology, Tokyo (Japan). Jul 1992. 541p. In Japan’s Sunshine 
Project.: 1991 annual summary of solar energy R and D program. 
Order Number DE93768069. Source: OSTI; NTIS (US Sales Only). 

To promote development of extra-high efficiency solar cell tech- 
nologies, evaluation was given on microscopic structures of 
chalcopyrite and II-VI compound thin films. The extended x-ray ab- 
sorption fine structure of a CulnSe2 thin film (100 nm) fabricated 
by using ternary simultaneous deposition process was measured 
and analyzed using fluorescence detection method. It was found 
that the local structure in the thin film CulnSe2 closely resembles 
that for bulk CulnSe2, and strong In-Se bonding characteristic of 
CulnSe has been created. On the other hand, the Cu-Se bonding 
distance in the thin film is fairly longer than that in the bulk, and dis- 
turbances in the thin film structure occur across Cu-Se with weaker 
bonding. The electrical characteristics change from n-type to p-type 
with increasing In/Cu ratio. It was clarified that the In-Se distance 
is fixed regardless of compositions, and the Cu-Se distance has a 
minimum value in stoichiometric ratio. A high-efficiency X-ray de- 
tector was developed that uses silicon avalanche photo diodes for 
detecting elements and operates in ultra-high vacuum to evaluate 
thin film structures at a detection efficiency of 95%. 5 figs. 


8437 (ETDE/JP-mf-93768069, pp. 462-468) Analysis and 
evaluation for practical application of photovoltaic power gen- 
eration system.: Analysis and evaluation for super efficiency 
solar cell technologies (research and development for chal- 
copyrite and Il-Vi compound solar cells raman spectra of 
CulnSe2). Tokumoto, H. (Electrotechnical Laboratory, Tsukuba 
(Japan)); Igarashi, O.; Tanino, H. Agency of Industrial Science and 
Technology, Tokyo (Japan). Jul 1992. 541p. In Japan’s Sunshine 
Project.: 1991 annual summary of solar energy R and D program. 
Order Number DE93768069. Source: OSTI; NTIS (US Sales Only). 

Properties of high-efficiency solar cell materials and their fabrica- 
tion technologies were analyzed and evaluated on chalcopyrite and 
ll-IV compounds as the objects. A Raman spectroscope designed 
and developed specifically for this purpose was used to establish 
successfully Raman scattering data for CulnSe2. There are 22 Ra- 
man activity modes in chalcopyrite-type crystals as predicted from 
the crystal structures, all of the modes having been observed and 
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identified by means of low-temperature measurements. These data 
agreed well with results of infrared absorption spectrum measure- 
ments. Selecting CuGaS2 from the chalcopyrite system and GaP, 
Al203, and GaAs for substrate materials, an attempt was made of 
their epitaxial growth on thin film substrates using the halogen 
transportation process. Reflective electron beam diffracted image 
evaluation on the grown film structures revealed that the films have 
been so epitaxilally grown that the azimuth relationship between 
the substrate and the grown thin film is [001] CuGaS2//[001] sub- 
strate [100] CuGaS2//[100] substrate. 7 figs. 


8438 (ETDE/JP-mf—-93768069, pp. 469-470) Analysis and 
evaluation for practical application of photovoltaic power gen- 
eration system.: Analysis and evaluation for super efficiency 
solar technologies (investigation on the material characteris- 
tics and fabrication techniques of chalcopyrite based solar 
cells). Makita, Y. (Electrotechnical Laboratory, Tokyo (Japan)); Ya- 
mada, A.; Niki, S. Agency of Industrial Science and Technology, 
Tokyo (Japan). Jul 1992. 541p. In Japan’s Sunshine Project.: 1991 
annual summary of solar energy R and D program. Order Number 
DE93768069. Source: OSTI; NTIS (US Sales Only). 

To develop material and element structure technologies applica- 
ble to fabricating solar cells with ultra-high efficiency, analyses and 
evaluations were given on material characteristics and fabrication 
techniques of chalcopyrite and compound semiconductors. A 
molecular beam epitaxy equipment for growing chalcopyrite materi- 
als was designed that takes into consideration the contamination 
resistance in the equipment and its components. A compound 
semiconductor heat treating furnace was also fabricated to carry 
out preliminary experiments. The MBE process was used to grow 
In,Ga,_x As/GaAs MQW on a (100) - GaAs substrate in 50 to 80 
layers to evaluate the epitaxial layers using X-ray diffraction, light 
absorption, and TEM methods. As a result, a high-quality distortion 
MQW structure exceeding the critical film thickness was built, which 
suggests a possibility of its application to devices. A selective 
wavelength excited photoluminescence equipment was designed 
and fabricated, an equipment to measure time dependence of fluo- 
rescent light using pulse laser excitation was developed, and a 
low-temperature Raman scatter measuring instrument having sen- 
sitivity to even micro impurities and defects was designed, all using 
new optical material evaluation technologies. 2 figs., 1 tab. 


8439 (ETDE/JP-mf-93768069, pp. 471-476) Analysis and 
evaluation for practical application of photovoltaic power gen- 
eration system.: Analysis and evaluation of peripheral 
technology for photovoltaic power system (analysis and evalu- 
ation on photovoltaic systems). Kurokawa, K. (Electrotechnical 
Laboratory, Tsukuba (Japan)). Agency of Industrial Science and 
Technology, Tokyo (Japan). Jul 1992. 541p. In Japan’s Sunshine 
Project.: 1991 annual summary of solar energy R and D program. 
Order Number DE93768069. Source: OSTI; NTIS (US Sales Only). 

For an aid to developing practical application technology for pho- 
tovoltaic power generation systems, analyses and evaluations were 
given on photovoltaic power generation systems. In order to re- 
structure a system measuring accuracy verification system using 
an integration processing-based calibration as a core of solar en- 
ergy totalization, the integration errors were processed statistically 
on data having been acquired during 44 months. As a result, eluci- 
dation was made on the relationship between integration interval 
seconds and the integration error percent statistics and its approxi- 
mation expression, probability density for the integration error 
percent and its approximation expression, and a calculation chart 
for integration interval determination. In insolation evaluation using 
satellite cloud images, daily estimation has better estimation accu- 
racy than hourly estimated insolation. A method that uses a daily 
average of cloud image brightness supplied from the satellite 
seven times a day throughout a year and the sunrise and sunset 
hours has a higher estimation accuracy than the method that uses 
the Simpson law integration on every estimated insolation. Struc- 
turing an expert system has been progressed to assist optimal 
design on a photovoltaic power system. The number of knowledge 
base for an optimal design exceeds 400 rules, which facilitate de- 


signs for the cases where such loads as for individual houses have 
been obtained. 6 figs. 
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8440 (ETDE/JP-mf-93768079, pp. 161-165) Technical de- 
velopment for the practical use of photovoltaic power system.: 
Development of fabrication technology of amorphous silicon 
solar cells (fabrication technology of large amorphous silicon 
solar cells). Ono, T. (New Energy and Industrial Technology De- 
velopment Organization, Tokyo (Japan)). Agency of Industrial 
Science and Technology, Tokyo (Japan). Jul 1992. 541p. In 
Japan’s Sunshine Project.: 1991 annual summary of solar energy 
R and D program. Order Number DE93768069. Source: OST]; 
NTIS (US Sales Only). 

Studies are under way as part of the Sunshine Project to 
achieve developing high-efficiency and stable large area amor- 
phous silicon solar cells (80x40cm class). This paper reports the 
result of the studies conducted during 1991. Major results include 
an achievement of the conversion efficiency of 12.52% in a proto- 
type cell with an area of 1 cm? as a result of discussion on 
reducing light absorption loss, synthesizing a new a-SiO:H de- 
posited film as a window layer material in place of the conventional 
a-SiC:H film and applying it on the p-layer. In addition, a prototype 
production was made on a submodule of a-Si/a-Si two-layer tan- 
dem structure with an area of 30 cmx 40 cm, in which the series 
connection width was reduced successfully from 450um to 360um 
by improving the laser pattering precision. The area efficiency was 
improved from 93% to 97%. An experiment of making 390 sub- 
modules concentratedly on a trial basis verified the reproducibility 
of this manufacturing process. 32 refs., 5 figs., 1 tab. 


8441 (ETDE/JP-mf—93768456) 12th annual progress report 
of the solar technology subcommittee. New Energy and Indus- 
trial Technology Development Organization, Tokyo (Japan). Sep 
1992 72p. (In Japanese). Order Number DE93768456. Source: 
OSTI; NTIS. 

R ? D results of the Solar Technology Subcommittee in fiscal 
1991 were reported. On the development of practical photovoltaic 
generation systems, which have been continued since 1989 the 
followings were reported, fabrication techniques of new het- 
erostructural cells for new silicon crystal solar cells fabrication 
techniques of low-cost complex transparent conductive films with 
new texture for amorphous solar cells, the development of the 
small high-efficiency light-weight high-frequency insulation type 3 
kW class power converter for interconnecting photovoltaic genera- 
tion systems, and demonstration test results of the standalone 
distributed hybrid generation system composed of a wind generator 
and single-crystal silicon solar cells for mountain hut. On the devel- 
opment of practical solar systems for industrial use, the advanced 
heat process type high-efficiency solar refrigeration techniques 
were reported which can obtain cold heat below — 20°C by the 
use of solar heat of 90-150°C through the reaction between hydro- 
gen and hydrogen absorbing alloy. 


8442 (ETDE/JP-mf-93768456, pp. 13-24) Development of 
practical photovoltaic generation systems.: Study of new 
practical solar cells (fabrication techniques for new het- 
erostructural cells). Matsukuma, K. (Hitachi, Ltd., Tokyo (Japan)). 
New Energy and Industrial Technology Development Organization, 
Tokyo (Japan). Sep 1992. 72p. (In Japanese). In 12th annual 
progress report of the solar technology subcommittee. Order Num- 
ber DE93768456. Source: OSTI; NTIS (US Sales Only). 

The progress of the development of fabrication techniques for 
new heterostructural solar cells in fiscal 1991 was reported which 
was promoted by the Solar Technology Subcommittee as a part of 
the development of practical photovoltaic generation systems since 
1989. In order to achieve cost reduction by adopting thinner silicon 
substrates and a high conversion efficiency by developing new cell 
structures, as for the polycrystal cell, the conversion efficiency of 
16.8% was obtained with thin hybrid cells, and the optimum hybrid 
cell structure was studied to achieve an interim target of 18%. As 
for the improvement of fabrication processes for cost reduction, the 
alloy printing paste for p-n junction was studied as well as the in- 
taglio printing substituted for screen printing. As for the single 
crystal cell, the conversion efficiency of 20.5% was obtained with 
thinner corrugated cells of 50 um, and the high-quality fabrication 
process was studied experimentally to achieve an interim target of 
23%. 12 figs., 3 tabs. 





8443 (ETDE/JP-mf-93768456, pp. 25-36) Development of 
practical photovoltaic generation systems.: Fabrication tech- 
niques for practical amorphous solar cells (elemental 
technique: complex transparent conductive film). Nishimura, T. 
(Asahi Glass Co. Ltd., Tokyo (Japan)). New Energy and Industrial 
Technology Development Organization, Tokyo (Japan). Sep 1992. 
72p. (In Japanese). In 12th annual progress report of the solar 
technology subcommittee. Order Number DE93768456. Source: 
OSTI; NTIS (US Sales Only). 

The progress of the development of the complex transparent 
conductive film (TCF) for amorphous solar cells until fiscal 1991 
was reported which was promoted by the Solar Technology Sub- 
committee as a part of the development of practical photovoltaic 
generation systems since 1989. The new TCF with less optical 
loss was developed by improving the top texture shape of the 
previously developed TCF with pyramid texture. The conversion ef- 
ficiency of 10.1% was achieved by applying the improved TCF to a 
two-layer tandem submodule of 30 x 40 cm?, and that of 13% on 
a small single cell. The fabrication technique of ZnO complex TCF 
was established for 30 x 40 cm? substrates, and the hydrogen 
plasma processing and nitrogen annealing method were also de- 
veloped as resistance reduction method. The target transmissivity 
of 85% or more was achieved on large substrates by applying the 
resistance reduction method to the complex TCF. 11 figs., 4 tabs. 


8444 (ETDE/JP-mf-93768456, pp. 37-48) Development of 
practical photovoltaic generation systems.: Peripheral tech- 
niques (High-frequency insulation type 3 kW class power 
converter for system interconnection). Nakagawa, T. (Toshiba 
Corp., Tokyo (Japan)). New Energy and Industrial Technology De- 
velopment Organization, Tokyo (Japan). Sep 1992. 72p. (in 
Japanese). In 12th annual progress report of the solar technology 
subcommittee. Order Number DE93768456. Source: OSTI; NTIS 
(US Sales Only). 

The progress of the development of the high-frequency insulation 
type 3kW class power converter for system interconnection of pho- 
tovoltaic generation systems until fiscal 1991 was reported which 
has been promoted by the Solar Technology Subcommittee as a 
part of the development of practical photovoltaic generation sys- 
tems since 1989. The practical prototype converter was fabricated 
and improved which was featured by the PWM control high- 
frequency inverter to obtain pulse wave current from input DC 
current, the insulating high frequency transformer, full-bridge recti- 
fier and smoothing reactor to obtain DC current from the pulse 
current, and the inverter to obtain finally commercial frequency AC 
current. As a result, the target conversion efficiency of 93% was at- 
tained at a transformer winding ratio of 1:1.9, and economical 
ferrite core used for the transformer resulted in cost reduction, 
while well balance of iron and copper losses in the reactor in loss 
reduction. The prototype converter was also qualified for the tech- 
nical guideline of power system interconnection. 7 figs., 6 tabs. 


8445 (ETDE/JP-mf-93768456, pp. 49-60) Development of 
practical photovoltaic generation systems.: Standalone dis- 
tributed systems (application of the wind power-photovoltaic 
hybrid generation system to a mountain hut). Dan, H. (Showa 
Shell Sekiyu K.K., Tokyo (Japan)). New Energy and Industrial 
Technology Development Organization, Tokyo (Japan). Sep 1992. 
72p. (In Japanese). In 12th annual progress report of the solar 
technology subcommittee. Order Number DE93768456. Source: 
OSTI; NTIS (US Sales Only). 

The test results of the application of the standalone distributed 
wind power-photovoltaic hybrid generation demonstration system to 
a mountain hut until fiscal 1991 was reported which has been pro- 
moted by the Solar Technology Subcommittee as a part of the 
development of practical photovoltaic generation systems since 
1988. The standalone demonstration system installed in the Shi- 
rouma mountain hut, Nagano-ken, Japan was put on test operation 
for two years which was composed of the single-crystal silicon solar 
cell array, transistor PWM control converter, lead storage battery 
and 1 KW self-excited AC single-phase wind generator. As a result, 
95% of the hut power demand could be continuously supplied by 
the demonstration system except that for three-phase 200 V facili- 
ties. In order to limit surplus power to the minimum, an electric hot 
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water boiler was installed, however, the total power generated dur- 
ing the test operation was only 59.3% of the available power 
pointing out further rearrangement of load pattern. 6 figs., 3 tabs. 


8446 (SAND-92-2501C) Battery compatibility with photo- 
voltaic charge controllers. Harrington, S.R. (Ktech Copp., 
Albuquerque, NM (United States)); Bower, W.|l. Sandia National 
Labs., Albuquerque, NM (United States); Ktech Corp., Albu- 
querque, NM (United States). [1992]. 7p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-76DP00789. 
(CONF-920152-2: DOE review/G-2 experiment, Upton, NY (United 
States), 14-15 Jan 1992). Order Number DE93005373. Source: 
OSTI; NTIS; GPO Dep. 

Photovoltaic (PV) systems offer a cost-effective solution to pro- 
vide electrical power for a wide variety of applications, with battery 
performance playing a major role in their success. This paper 
presents some of the results of an industry meeting regarding bat- 
tery specifications and ratings that photovoltaic system designers 
require, but do not typically have available to them. Communica- 
tions between the PV industry and the battery industry regarding 
appropriate specifications have been uncoordinated and poor in the 
past. This paper also discusses the effort under way involving the 
PV industry and battery manufacturers, and provides a working 
draft of specifications to develop and outline the information sorely 
needed on batteries. The development of this information is referred 
to as “Application Notes for Batteries in Photovoltaic Systems.” The 
content of these “notes” has been compiled from various sources, 
including the input from the results of a survey on battery use in 
the photovoltaic industry. Only lead-acid batteries are discussed + 
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8447 (CIEMAT-674) Tracking local control of a parabolic 
trough collector. Ajona Maeztu, J.|.; Alberdi Primicia, J.; Gamero 
Aranda, E.; Blanco, J. Centro de Investigaciones Energeticas, 
Medioambientales y Tecnologicas (CIEMAT), Madrid (Spain). 1991. 
52p. (In Spanish). Order Number DE93755548. Source: OSTI; 
NTIS. 

In the local control, the sun position related to the trough collec- 
tor is measured by two photo-resistors. the provided electronic 
signal is then compared with reference levels in order to get a set 
of 8 logical signals which form a byte. This byte and the com- 
mands issued by a programmable controller are connected to the 
inputs of a P.R.O.M. memory which is programmed with the logical 
ecuations of the control system. the memory output lines give the 
control commands of the parabolic trough collector motor. (author) 


8448 (ETSU-S—1369) A review of solar thermodynamic 
electricity generation: Technology, economics and applicabil- 
ity to the UK. IT Power, Eversley (United Kingdom). 1992. 37p. 
Order Number DE93759161. Source: OSTI; NTIS (US Sales Only). 

This report briefly examines the status of solar thermodynamic 
generation, and the case for its use in the UK. Conclusions and 
comments are made on the technical and economic barriers that 
are likely to constrain such a development. The historical back- 
ground to the use of solar thermodynamics is given in section 2 
and section 3 goes on to provide a brief introduction to the relevant 
technologies. A more detailed explanation of the status of current 
programmes and installations abroad is given in section 4 together 
with a resume of those presently proposed for future development. 
In section 5 the nature of the solar resource for the UK is 
examined and the technical implications that this has for solar ther- 
modynamic generation. A brief environmental assessment is given 
in section 6 and section 7 deals with the relative economics for ex- 
isting stations abroad, and for potential trough and central receiver 
systems (CRS) in the UK. Finally section 8 summarizes the results 
of the previous sections, commenting on the possible technical and 
economic constraints, and pointing to areas that may be more at- 
tractive for solar thermodynamics. (author). 


8449 (SAND-92-1348C) A summary of recent activities at 


the National Solar Thermal Test Facility. Cameron, C.P. Sandia 
National Labs., Albuquerque, NM (United States). [1992]. 17p. 
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Sponsored by USDOE, Washington, DC (United States). DOE Con- 
tract ACO04-76DP00789. (CONF-930435-1: International American 
Society of Mechanical Engineers/ASES (ASME/ASES) joint solar 
energy conference, Washington, DC (United States), 4-9 Apr 1993). 
Order Number DE92040969. Source: OSTI; NTIS; GPO Dep. 

The United States Department of Energy's National Solar Ther- 
mal Test Facility (NSTTF), located at Sandia National Laboratories 
in Albuquerque, New Mexico, is the major facility for testing of so- 
lar thermal components and systems in the United States. Since 
originally being constructed as the Central Receiver Test Facility in 
the late 1970's, its mission has been expanded to include dis- 
tributed receiver technologies, and it now includes line-focus and 
point-focus collectors, two solar furnaces, and an engine test facil- 
ity. In addition, the unique capabilities of the facility have been 
applied to a wide variety of tests unrelated to solar energy, but us- 
ing the intense heat from concentrated solar radiation or using the 
large-scale optical systems at the site. In this paper, current activi- 
ties at the NSTTF are summarized, with an emphasis on activities 
that have not been described elsewhere. 


1408 Ocean Energy Systems 


8450 (ETDE/JP-mf-93768287, pp. 1-4) Basic research on 
ocean thermal energy-conversion system. Kajikawa, T. (Elec- 
trotechnical Laboratory, Tsukuba (Japan)). Agency of Industrial 
Science and Technology, Tokyo (Japan). Jul 1992. 114p. (In 
Japanese). In Japan’s Sunshine Project.: 1991 annual summary of 
comprehensive research. Order Number DE93768287. Source: 
OSTI; NTIS (US Sales Only). 

The present study aims to investigate the improvement of effi- 
ciency of power generating system for effective utilization of ocean 
thermal energy conversion system, a kind of clean energy source. 
Much information was obtained for developing a closed cycle type 
power generation system in which a previously investigated low 
boiling-point medium is used as working body. This time, based on 
the above results, an open cycle type ocean thermel energy con- 
version system was examined. A non-condensing gas locallized 
type condensation system was developed and a deaeration mech- 
anism of warm sea water at the preceding stage of the evaporator 
was devised. An experimental barometric type open cycle system 
having a maximum system efficiency was manufactured and in the 
tune-up operation for the elucidation of its characteristics. This 
high-grade air-tight vessel-type experimental apparatus undergoes 
external disturbance caused by various conditions in the ocean. 
The external disturbance includes seven factors in addition to 
atmospheric variation and it was clarified that a wave-levelling sys- 
tems was necessitated for ocean waves. An exclusion system in 
which the concentration of non-condensing gas is kept at about 
0.1wt.% is being investigated. 3 figs. 2 tabs. 


8451 (ETDE/JP-mf-93768309, pp. 1-4) Basic research on 
ocean thermal energy-conversion system. Kajikawa, T. (Elec- 
trotechnical Laboratory, Tsukuba (Japan)). Agency of Industrial 
Science and Technology, Tokyo (Japan). Jul 1992. 116p. In 
Japan’s Sunshine Project.: 1991 annual summary of comprehen- 
sive research. Order Number DE93768309. Source: OSTI; NTIS 
(US Sales Only). 

The present study aims to investigate the improvement of effi- 
ciency of power generating system for effective utilization of ocean 
thermal energy conversion system, a kind of clean energy source. 
Much information was obtained for developing a closed cycle type 
power generation system in which a previously investigated low 
boiling-point medium is used as working body. This time, based on 
the above results, an open cycle type ocean thermel energy con- 
version system was examined. A non-condensing gas locallized 
type condensation system was developed and a deaeration mech- 
anism of warm sea water at the preceding stage of the evaporator 
was devised. An experimental barometric type open cycle system 
having a maximum system efficiency was manufactured and in the 
tune-up operation for the elucidation of its characteristics. This 
high-grade air-tight vessel-type experimental apparatus undergoes 
external disturbance caused by various conditions in the ocean. 
The external disturbance includes seven factors in addition to 
atmospheric variation and it was clarified that a wave-levelling sys- 
tem was necessitated for ocean waves. An exclusion system in 
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which the concentration of non-condensing gas is kept at about 
0.1wt.% is being investigated. 3 figs. 2 tabs. 
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Refer also to citation(s) 8275, 8276, 8369, 8424, 8477, 8478, 
8480, 8481, 8483, 9227, 9229, 9230, 9231, 9233 


8452 (BFR-T—25-92) Solar heating for baths: Planning 
guide. Perers, B. Swedish Council for Building Research, Stock- 
holm (Sweden). Jul 1992. 18p. (in Swedish). Order Number 
DE93761478. Source: OSTI; NTIS. 

The publication serves as a guide for planning, building and in- 
Stalling a solar heating system for swimming pools. It is primarily 
intended for large public pools, but can be used for smaller units 
as well. It is written for people knowledgeable in heating, water and 


sanitation technology, but without experience in solar engineering. 
(16 figs.). 


8453 (DTH-LV-89-8) Proceedings of workshop 1: ATRIA: 
International Energy Agency. Solar heating and cooling pro- 
gramme. Task 12: Building energy analysis and design tools 
for solar applications. Christensen, J.E. (ed.). Danmarks Tekniske 
Hoejskole, Lyngby (Denmark). Lab. for Varmeisolering. Sep 1989. 
97p. Contract ENS-1213/89-7. (CONF-8909495—: Atria workshop, 
Stuttgart (Germany), 13 Sep 1989). Order Number DE93761207. 
Source: OSTI; NTIS. 

EFP-89. 

The summary of the proceedings of the ATRIA workshop on 
building energy analysis and design tools for solar applications car- 
ried out in Stuttgart on September 13, 1989, is based on booklets 
on the programmes written by two private companies. Two chap- 
ters concerning the practical use of programmes for designing atria 
and daylighting are included. An original paper on LiteLink, an 
energy and daylighting design and analysis procedure is also pre- 
sented. Energy analysis tools are used to predict and analyse the 
system's performance during the design phase, to optimize design 
and to gain knowledge on the impact of one or more elements in a 
system and the potential impact of new materials and components. 
The aims of the task were to carry out research on model develop- 
ment (to develope algorithms in order to extend capability and 
improve accuracy of solar building analysis tools), model evaluation 
and model testing. The feasibility studies summarized concern high 
performance glazing, daylighting/atria, cooling and overheating. 
The two computer programmes PHOENICS (Parabolic Hyperbolic 
Or Elliptic Numeral Integrations Code Series) and FIDAP (Fluid Dy- 
namics Analysis Package) are described in detail and their uses 
are elucidated. (AB). 


8454 (DTH-LV-89-8, pp. 6.1-6.30) Litelink: An energy and 
daylighting design and analysis procedure. Jacobs, P. (Archi- 
tectural Energy Corporation, Boulder, Colorado (United States)); 
Holtz, M.; Ternoey, S. Danmarks Tekniske Hoejskole, Lyngby 
(Denmark). Lab. for Varmeisolering. Sep 1989. Contract ENS- 
1213/89-7. (CONF-8909495-: Atria workshop, Stuttgart (Germany), 
13 Sep 1989). In Proceedings of workshop 1: ATRIA: International 
Energy Agency. Solar heating and cooling programme. Task 12: 
Building energy analysis and design tools for solar appliclations. 
97p. Order Number DE93761207. Source: OSTI; NTIS. 

EFP-89. 

As the leader of Internationl Energy Agency (IEA) Task XI, Sub- 
task B and a member of the IEA Task XI Atria Working Group, the 
United States is responsible for the development of combined day- 
lighting and thermal analysis procedures for buildings. In support of 
this responsibility, this report presents a method to link daylighting 
data obtained from physical measurements in scale models of 
buildings with a hour-by-hour computer simulation of the building’s 
thermal performance. The details of the method are presented, and 
are applied to the New Denver International Airport terminal build- 
ing. The terminal building features a large central daylit atrium, and 
has a complex articulated roof form which is to complicated to be 
modelled using computer-based daylighting design tools. A scale 
model of the terminal was built and instrumented with illumination 
sensors. The model was exposed to clear day and cloudy day sky 
conditions to derive a series of daylight factors relating ambient 





horizontal illuminance with interior illuminance. These daylight fac- 
tors were incorporated into the DOE 2.1D hour-by-hour thermal 
simulation program, and the annual energy consumption, peak de- 
mand, and energy costs were determined. Input parameters of the 
model were changed and the analysis repeated to investigate op- 
tions for window glazings and to demonstrate the proposed 
building’s compliance with the proposed ASHRAE Standard 90.1P 
for commercial building energy consumption. (au) (16 refs.). 


8455 (ETDE/JP-mf—93767980, pp. 480-483) Research and 
development of solar thermal energy system.: Research on 
advanced solar components. Kajikawa, T. (Electrotechnical Lab- 
oratory, Tsukuba (Japan)). Agency of Industrial Science and 
Technology, Tokyo (Japan). Jul 1992. 528p. (In Japanese). In 
Japan’s Sunshine Project.: 1991 annual summary of solar energy 
R and D program. Order Number DE93767980. Source: OST]; 
NTIS (US Sales Only). 

Discussions were given on solar thermal energy systems utilizing 
low-temperature heat and chemical temperature raising technolo- 
gies. The discussions included that on heat absorption reaction 
which decomposes 2-propanol into acetone and hydrogen using 
solar heat. In order to elucidate reaction disturbance from mixed 
substances, methanol, ethanol, and acetone that have high possi- 
bility of being generated in side-reactions were mixed with 
2-propanol as reaction disturbing substances to perform decompo- 
sition and reaction experiments. The result revealed that the 
reaction is disturbed by methanol, acetone, and ethanol in that or- 
der of extent. Another experiment was made on decomposition of 
2-propanol and distillation of products therefrom using a heat ab- 
sorption reactor with a 29000-liter capacity, from which dense 
acetone was obtained. An outdoor experiment for solar heat collec- 
tion was conducted to verify heat absorbing reaction. An optimal 
distilling condition in non-steady condition was discussed. A heat 
collecting characteristics experiment was performed using a simpli- 
fied open type collector consisting of only heat collecting plates, 


and a conventional type collector. For the purpose of contributing 
to environmental preservation and improving solar energy system 
operation factor, heat-power simultaneous supply systems using 
solar thermal energy were considered. 2 figs. 


8456 (ETDE/JP-mf—93767980, pp. 497-498) Research and 
development of utilization technology of solar thermal system 
for industrial and other use.: Study and development of high 
quality heat Insulating materials. Ono, T. (New Energy and In- 
dustrial Technology Development Organization, Tokyo (Japan)). 
Agency of Industrial Science and Technology, Tokyo (Japan). Jul 
1992. 528p. (in Japanese). In Japan’s Sunshine Project.: 1991 an- 
nual summary of solar energy R and D program. Order Number 
DE93767980. Source: OSTI; NTIS (US Sales Only). 

This paper describes study and development of high quality insu- 
lator materials for solar heat utilization. The research targets were 
set for the thermal efficiency at 0.034 kcaVmh°C or lower at 
(200°C), the SI unit at 0.04 W/mK or lower (at 473 K), and the 
insulation cost reduction at 55% or lower of the conventional prod- 
ucts. Pseudo-crystalline silica gel- silica gel composite (Comsil) was 
used as the object material. Discussions were given on conditions 
including number and time of stirring in the oxidizing treatment for 
reaction and mixing techniques in the manufacturing process, and 
on slurry mixtures of Comsil and additives for the forming tech- 
nique as well as for related techniques. Other investigations on 
drying, sintering, and water glass addition have provided a number 
of findings and verifications. According to the discussion on tech- 
niques up to the material formation, compacts with a density of 0.2 
g/cm? (containing titanium oxide) was verified to have an insulation 
performance of 0.0.35 kcaVmh°C at an average temperature of 
200°C which is very close to the target value. The press speed 
and cylindrical formation technology require further improvements. 


8457 (ETDE/JP-mf-93767980, pp. 499-504) Research and 
development of utilization technology of solar thermal system 
for industrial and other use.: Energy conversion technology 
using chemical reactions. Ono, T. (New Energy and Industrial 
Technology Development Organization, Tokyo (Japan)). Agency of 
Industrial Science and Technology, Tokyo (Japan). Jul 1992. 528p. 
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(In Japanese). In Japan’s Sunshine Project.: 1991 annual sum- 
mary of solar energy R and D program. Order Number 
DE93767980. Source: OSTI; NTIS (US Sales Only). 

This paper describes development of technologies to raise tem- 
peratures of low temperature heat and its stable supply using a 
chemical heat pump among the ways of utilizing the solar energy. 
The target is to obtain temperature rise of 150°C or more over in a 
supply heat of 80°C and a thermal efficiency of 30% establish the 
basic technology for chemical heat pumps of 2-propanol acetone/ 
acetone/hydrogen system, and verify pump’s performance of out- 
putting 1x10° cal/h class output. The research work was 
intended to derive experimentally optimal specification for de- 
hydrogeneration reaction, distillation, and hydrogeneration reaction. 
Catalyst development was discussed on the preparation method 
with bench scale tests. As a result, the specifications for devices 
were obtained upon deriving correlations between reaction rates 
and related factors including supplied heat amount in the de- 
hydrogeneration experiment, and acetone was separated readily 
from 2-propanol in the distillation experiment. Sought in the hydro- 
generation experiment were the relationship between operating 
conditions and reaction temperatures upon using promising cata- 
lysts, and between invert ratio and amounts of by-products 
generated. The catalysts used for both experiments require im- 
provement. 6 figs., 2 tabs. 


8458 (ETDE/JP-mf-93767980, pp. 505-510) Research and 
development of utilization technology of solar thermal system 
for industrial and other use.: High-efficiency chemical refriger- 
ation system using solar heat. Ono, T. (New Energy and 
Industrial Technology Development Organization, Tokyo (Japan)). 
Agency of Industrial Science and Technology, Tokyo (Japan). Jul 
1992. 528p. (In Japanese). In Japan’s Sunshine Project.: 1991 an- 
nual summary of solar energy R and D program. Order Number 
DE93767980. Source: OSTI; NTIS (US Sales Only). 

This study is intended to develop, among the ways to utilize so- 
lar heat effectively, a high-efficiency freezing technology using heat 
from reaction between metal hydrides and hydrogen to obtain cold 
heat of F-class freezing temperature (—20°C or lower) of the low- 
temperature range from the solar heat in the middle-temperature 
range (90°C to 150°C). Different cycle life tests were made on La- 
Y-Ni-Mn quaternary alloy, a hydrogen absorbing alloy selected as 
a suitable freezer material. As a result, the change in hydrogen ab- 
sorption was reduced and stabilized at 50% or lower in a hydrogen 
absorption-discharge test of up to 10,000 cycles, which is about five 
to ten times the actual operating condition. Alloys having a plateau 
range in the required hydrogen equilibrium pressure were discov- 
ered that can be used for middie pressures in freezer systems. In 
freezer modularization, a prospect was obtained to improve heat 
efficiency by 35% to 50% with use of alloy containers. Control re- 
quirements were also confirmed in systems commonly using first 
and second stages of heat wires with temperatures varying in the 
middle temperature range. As a result of the initial operation (inter- 
mittent) of this experimental system, a possibility was anticipated to 
structure a system that can acquire cold heat of —20°C. 


8459 (ETDE/JP-mf-93767980, pp. 511-512) Research and 
development of utilization technology of solar thermal system 
for Industrial and other use.: Research and development of 
chromogenic materials (investigative research of chromogenic 
materials). Ono, T. (New Energy and Industrial Technology Devel- 
opment Organization, Tokyo (Japan)). Agency of Industrial Science 
and Technology, Tokyo (Japan). Jul 1992. 528p. (in Japanese). In 
Japan’s Sunshine Project.: 1991 annual summary of solar energy 
R and D program. Order Number DE93767980. Source: OSTI; 
NTIS (US Sales Only). 

This paper describes investigations on performances of different 
chromogenic materials, prospects of their practical use, their tech- 
nical problems, and states of their development inside and outside 
the country for possible application to passive solar systems (PSS). 
With respect to electro-chromics glass and thermo-chromics glass 
in Japan, investigations have been completed on the current state, 
patents, movements, and market outlook. The present study inves- 
tigated the PSS in foreign countries, mainly Europe and the U.S.A., 
on the following items: Structures of the PSS development pro- 
grams and their relation with chromogenic materials, PSS related 
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to developed chromogenic materials, budgets for the development 
projects, targets, organizations, and time periods, using interviews 
with individuals. Interviewing discussions were held in the TIL of 
the Technical Univ,and three other institutions in Denmark where 
examples of use of chromogenic materials, the directionality of their 
application, and problems were disclosed. It is necessary in the 
future to expand the usefulness of the materials for application de- 
velopment at higher levels based on the current state investigation. 


8460 (ETDE/JP-mf—93767980, pp. 513-518) Research and 
development of utilization technology of solar thermal system 
for industrial and other use.: Research and development of 
light-modulating materials (computer simulation thchnique to 
estimate the energy substitution of air-conditioning load etal). 
Ono, T. (New Energy and Industrial Technology Development Or- 
ganization, Tokyo (Japan)). Agency of Industrial Science and 
Technology, Tokyo (Japan). Jul 1992. 528p. (in Japanese). In 
Japan's Sunshine Project.: 1991 annual summary of solar energy 
R and D program. Order Number DE93767980. Source: OSTI; 
NTIS (US Sales Only). 

The present study has developed a computer simulation tech- 
nique on effects of energy substitution for air-conditioning using 
light-modulating materials, and attempted quantification of energy 
substitution on room, building, and nationwide scales. The study 
contents included technique development of putting into data base 
the spectral characteristics of different heat insulators made from 
light-modulating materials, EC glass and low-E glass through ap- 
plicative development of the basic program for thermal and light 
environment related computer programs. The energy substitution 
was analyzed on room scale basis and calculated on the nation- 
wide basis. Further, discussions were given on window systems 
used in model office buildings and model multiple dwelling houses 
in Sapporo, Niigata, Tokyo, and Kagoshima in Japan. It was con- 
cluded that combinations of light-modulating materials including EC 
glass with heat insulating materials can save energy consumption. 
A trial calculation proved that the energy substitution in the nation- 
wide scale as a result of using light-modulating glass can be 


increased by doubling the glass using EC and low E glass. 7 figs., 
1 tab. 


8461 (ETDE/JP-mf—93768069, pp. 484-487) Research and 
development of solar thermal energy system.: Research on 
advanced solar components. Kajikawa, T. (Electrotechnical Lab- 
oratory, Tsukuba (Japan)). Agency of Industrial Science and 
Technology, Tokyo (Japan). Jul 1992. 541p. In Japan’s Sunshine 
Project.: 1991 annual summary of solar energy R and D program. 
Order Number DE93768069. Source: OSTI; NTIS (US Sales Only). 

Discussions were given on solar thermal energy systems utilizing 
low-temperature heat and chemical temperature raising technolo- 
gies. The discussions included that on heat absorption reaction 
which decomposes 2-propanol into acetone and hydrogen using 
solar heat. In order to elucidate reaction disturbance from mixed 
substances, methanol, ethanol, and acetone that have high possi- 
bility of being generated in side-reactions were mixed with 
2-propanol as reaction disturbing substances to perform decompo- 
sition and reaction experiments. The result revealed that the 
reaction is disturbed by methanol, acetone, and ethanol in that or- 
der of extent. Another experiment was made on decomposition of 
2-propanol and distillation of products therefrom using a heat ab- 
sorption reactor with a 2000-liter capacity, from which dense 
acetone was obtained. An outdoor experiment for solar heat collec- 
tion was conducted to verify heat absorbing reaction. An optimal 
distilling condition in non-steady condition was discussed. A heat 
collecting characteristics experiment was performed using a simpli- 
fied open type collector consisting of only heat collecting plates, 
and a conventional type collector. For the purpose of contributing 
to environmental preservation and improving solar energy system 
operation factor, heat-power simultaneous supply systems using 
solar thermal energy were considered. 2 figs. 


8462 (ETDE/JP-mf-93768069, pp. 503-506) Research and 
development of utilization technology of solar thermal system 
for industrial and other use.: Study and development of high 
quality heat insulating materials. Ono, T. (New Energy and In- 
dustrial Technology Development Organization, Tokyo (Japan)). 
Agency of Industrial Science and Technology, Tokyo (Japan). Jul 
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1992. 541p. In Japan’s Sunshine Project.: 1991 annual summary 
of solar energy R and D program. Order Number DE93768069. 
Source: OSTI; NTIS (US Sales Only). 

This paper describes study and development of high quality insu- 
lator materials for solar heat utilization. The research targets were 
set for the thermal efficiency at 0.034 kcal/mh°C or lower (at 
200°C), (the Si unit at 0.04 w/mK or lower) (at 473 K), and the 
insulation cost reduction at 55% or lower of the conventional prod- 
ucts. Pseudo-crystalline silica gel- silica gel composite (Comsil) was 
used as the object material. Discussions were given on conditions 
including number and time of stirring in the oxidizing treatment for 
reaction and mixing techniques in the manufacturing process, and 
on slurry mixtures of Comsil and additives for the forming tech- 
nique as well as for related techniques. Other investigations on 
drying, sintering, and water glass addition have provided a number 
of findings and verifications. According to the discussion on tech- 
niques up to the material formation, compacts with a density of 
0.2g/em*(containing titanium oxide) was verified to have an insula- 
tion performance of 0.035 kcal/mh° C at an average temperature 
of 200°C, which is very close to the target value. The press speed 
and cylindrical formation technology require further improvements. 


8463 (ETDE/JP-mf-93768069, pp. 507-513) Research and 
development of utilization technology of solar thermal system 
for industrial and other use.: Energy conversion technology 
using chemical reaction. Ono, T. (New Energy and Industrial 
Technology Development Organization, Tokyo (Japan)). Agency of 
Industrial Science and Technology, Tokyo (Japan). Jul 1992. 541p. 
In Japan’s Sunshine Project.: 1991 annual summary of solar en- 
ergy R and D program. Order Number DE93768069. Source: 
OSTI; NTIS (US Sales Only). 

This paper describes development of technologies to raise tem- 
peratures of low temperature heat and its stable supply using a 
chemical heat pump among the ways of utilizing the solar energy. 
The target is to obtain temperature rise of 150°C or more over in a 
supply heat of 80° C and a thermal efficiency of 30%, establish the 
basic technology for chemical heat pumps of 2-propanol acetone/ 
acetone/hydrogen system, and verify the pump’s performance of 
outputting 1x105 caVh class output. The research work was 
intended to derive experimentally optimal specification for de- 
hydrogeneration reaction, distillation, and hydrogeneration reaction. 
Catalyst development was discussed on the preparation method 
with bench scale tests. As a result, the specification for devices 
were obtained upon deriving correlations between reaction rates 
and related factors including supplied heat amount in the de- 
hydrogeneration experiment, and acetone was separated readily 
from 2-propanol in the distillation experiment. Sought in the hydro- 
generation experiment were the relationship between operating 
conditions and reaction temperatures upon using promising cata- 
lysts, and between invert ratio and amounts of by-products 
generated. The catalysts used for both experiments require im- 
provement. 6 figs., 2 tabs. 


8464 (ETDE/JP-mf-93768069, pp. 514-519) Research and 
development of utilization technology of solar thermal system 
for industrial and other use.: High-efficiency chemical refriger- 
ation system using solar heat. Ono, T. (New Energy and 
Industrial Technology Development Organization, Tokyo (Japan)). 
Agency of Industrial Science and Technology, Tokyo (Japan). Jul 
1992. 541p. In Japan’s Sunshine Project.: 1991 annual summary 
of solar energy R and D program. Order Number DE93768069. 
Source: OSTI; NTIS (US Sales Only). 

This study is intended to develop, among the ways to utilize so- 
lar heat effectively, a high-efficiency freezing technology using heat 
from reaction between metal hydrides and hydrogen to obtain cold 
heat of F-class freezing temperature (—20°C or lower) of the low- 
temperature range from the solar heat in the middle-temperature 
range (90°C to 150°C). Different cycle life tests were made on La- 
Y-Ni-Mn quaternary alloy, a hydrogen absorbing alloy selected as 
a suitable freezer material. As a result, the change in hydrogen ab- 
sorption was reduced and stabilized at 50% or lower in a hydrogen 
absorption-discharge test of up to 10,000 cycles, which is about five 
to ten times the actual operating condition. Alloys having a plateau 
range in the required hydrogen equilibrium pressure were discov- 
ered that can be used for middle pressures in freezer systems. In 





freezer modularization, a prospect was obtained to improve heat 
efficiency by 35% to 50 % with use of alloy containers. Control re- 
quirements were also confirmed in systems commonly using first 
and second stages of heat wires with temperatures varying in the 
middie temperature range. As a result of the initial operation (inter- 
mittent) of this experimental system, a possibility was anticipated to 
structure a system that can acquire cold heat of —20°C. 


8465 (ETDE/JP-mf—93768069, pp. 520-522) Research and 
development of uiilization technology of solar thermal system 
for industrial and other use.: Research and development of 
chromogenic materials (investigative research of chromogenic 
materials). Ono, T. (New Energy and Industrial Technology Devel- 
opment Organization, Tokyo (Japan)). Agency of Industrial Science 
and Technology, Tokyo (Japan). Jul 1992. 541p. In Japan’s Sun- 
shine Project.: 1991 annual summary of solar energy R and D 
program. Order Number DE93768069. Source: OSTI; NTIS (US 
Sales Only). 

This paper describes investigations on performances of different 
chromogenic materials, prospects of their practical use, their tech- 
nical problems, and states of their development inside and outside 
the country for possible application to passive solar systems (PSS). 
With respect to electro-chromics glass and thermo-chromics glass 
in Japan, investigations have been completed on the current state, 
patents, movements, and market outlook. The present study inves- 
tigated the PSS in foreign countries, mainly Europe and the U.S.A., 
on the following items: Structures of the PSS development pro- 
grams and their relation with chromogenic materials, PSS related 
to developed chromogenic materials, budgets for the development 
projects, targets, organizations, and time periods, using interviews 
with individuals. Interviewing discussions were held in the TIL of 
the Technical Univ, and three other institutions in Denmark where 
examples of use of chromogenic materials, the directionality of their 
application, and problems were disclosed. It is necessary in the 
future to expand the usefulness of the materials for application de- 
velopment at higher levels based on the current state investigation. 


8466 (ETDE/JP-mf—93768069, pp. 523-529) Research and 
development of utilization technology of solar thermal system 
for industrial and other use.: Research and development of 
light-modulating materials (computer simulation technique to 
estimate the energy substitution of air-conditioning load et,al). 
Agency of Industrial Science and Technology, Tokyo (Japan). Jul 
1992. 541p. In Japan’s Sunshine Project.: 1991 annual summary 
of solar energy R and D program. Order Number DE93768069. 
Source: OSTI; NTIS (US Sales Only). 

The present study has developed a computer simulation tech- 
nique on effects of energy substitution for air-conditioning using 
light-modulating materials, and attempted quantification of energy 
substitution on room, building, and nationwide scales. The study 
contents included technique development of putting into data base 
the spectral characteristics of different heat insulators made from 
light-modulating materials, EC glass and low-E glass through ap- 
plicative development of the basic program for thermal and light 
environment related computer programs. The energy substitution 
was analyzed on room scale basis and calculated on the nation- 
wide basis. Further, discussions were given on window systems 
used in model office buildings and model multiple dwelling houses 
in Sapporo, Niigata, Tokyo, and Kagoshima in Japan. It was con- 
cluded that combinations of light-modulating materials including EC 
glass with heat insulating materials can save energy consumption. 
A trial calculation proved that the energy substitution in the nation- 
wide scale as a result of using light-modulating glass can be 
increased by doubling the glass using EC and low E glass. 7 figs., 
1 tab. 


8467 (ETDE/JP-mf-93768456, pp. 61-72) Development of 
practical solar systems for industrial use.: Advanced heat 
process type sytems (efficient solar thermal refrigeration tech- 
nique). Saito, T. (San’yo Electric Co. Ltd., Osaka (Japan)). New 
Energy and Industrial Technology Development Organization, 
Tokyo (Japan). Sep 1992. 72p. (In Japanese). In 12th annual 
progress report of the solar technology subcommittee. Order Num- 
ber DE93768456. Source: OSTI; NTIS (US Sales Only). 

The progress of the development of the efficient solar thermal re- 
frigeration technique utilizing the reaction heat between hydrogen 
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absorbing alloy and hydrogen until fiscal 1991 was reported which 
has been promoted by the Solar Technology Subcommittee as a 
part of the development of practical solar systems for industrial use 
since 1987. Rare earth element-Y-Ni ternary alloy was found as 
the most desirable refrigerating material, and the La-Y-Ni-Mn quar- 
ternary alloy with a hydrogen discharge reaction rate several times 
that of the ternary alloy in a cold region was then developed which 
could keep 80% of an initial absorbing capacity during 10,000 hy- 
drogen absorption/discharge cycles. Both highly transferable heat 
exchanger and adiabatic container of the alloy were also devel- 
oped. Cold heat of — 20°C was continuously obtained by the 
proposed system at 140°C in source temperature indicating ther- 
mal efficiencies of 25-30% and thermal outputs of 800-900 kcal/hr. 
In addition, the prototype two-stage refrigeration system could be 
operated only at 90°C. 17 figs., 2 tabs. 


8468 (ETDE-mf-93766256) Efficient use of energy in pub- 
lic outdoor swimming pools. Fisch, M.N.; Kuebler, R. Stuttgart 
Univ. (Germany). Inst. fuer Thermodynamik und Waermetechnik; 
Landesgewerbeamt Baden-Wuerttemberg, Stuttgart (Germany). In- 
formationszentrum fuer Energiefragen; Ministerium fuer Wirtschaft, 
Mittelstand und Technologie des Landes Baden-Wuerttemberg, 
Stuttgart (Germany). 1990 47p. (In German). Order Number 
DE93766256. Source: OSTI; NTIS (US Sales Only). 

Measures which improve the utilisation of energy in outdoor 
swimming pools can reduce the cost of energy spent for water 
heating by up to 80%. As most of the public outdoor swimming 
pools in Germany were built in the 1970s there is a large demand 
for modernisation where the installation of solar plants ought to be 
considered. Unglazed collectors (absorbers) have a much better 
cost-benefit ratio than glazed ones. This brochure explains struc- 
ture and functioning of solar plants for pool and shower water 
heating. Planning hints for solar plants and product descriptions 
are given as well. (BWI). 


8469 (ETDE-mf-93766478) Development of solar cookers 
with and without temporary storage and their thermodynamic 
characterization. Final report. Schwarzer, K.; Bieger, W.; Ricking, 
N.; Meer, A. von; Krings, T. Fachhochschule Aachen, Juelich 
(Germany). Fachbereich Kerntechnik und Biotechnik; Bundesminis- 
terium fuer Forschung und Technologie, Bonn (Germany). Mar 
1992 52p. (in German). Contract BMFT 0328877A. Order Number 
DE93766478. Source: OSTI; NTIS (US Sales Only). 

In many developing countries timber is the main energy source 
and the largest portion of energy produced therefrom is used for 
cooking. With this background information, the Juelich Campus of 
Fachhochschule Aachen has developed cheap and efficient solar 
cooking systems with and without temporary storage in this Re- 
search Project. The solar cookers consist of a flat collector with a 
double pane cover and a temporary storage. The means of heat 
transfer (cooking oil) transports the heat from the collector to the 
pots, which are manufactured as heat exchangers, or into the stor- 
age. The solar cookers offer several cooking possibilities: - To 
cook with empty storage (collector operation) - to cook with collec- 
tor and storage - to cook with collector and charging the storage - 
to cook at night and morning time with the storage - to start cook- 
ing with storage, to continue cooking with collector (storage half 
full). The cooking systems are not only tested in the laboratory but 
also under real conditions in Italy. As has been proved, cooking 
with solar cookers is comparable to cooking with gas or electricity. 
After sunset a meal for 10-12 persons can be prepared. That is 
equivalent to four cooking processes each of 3 ltr of water. The 
cooking time of the first cooking process takes approximately 15 
minutes. (orig.) With 11 refs., 21 figs. 


8470 (ETSU-S—1190) Solar aided district heating systems 
in the UK: An appraisal. Long, G. 1992. 25p. Order Number 
DE93759163. Source: OSTI; NTIS (US Sales Only). 

The following are the main conclusions to be drawn from this 
study. Solar Aided District Heating Systems (SADHS) have been 
successfully operated in latitudes more northerly than the United 
Kingdom. Coupled with the results of the modelling this implies that 
SADH Systems could be successfully built and operated in the UK. 
Swedish experience shows that ground arrays of collectors, as- 
sembled on-site from large modules, could be much cheaper to 
build than a corresponding area of conventional collector modules. 
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The estimated capital costs put forward in the International Energy 
Agency (IEA) study for the year 2000 (Pound 110 per sq.m. of col- 
lector and Pound 20 per cu.m. of heat store) are likely to represent 
the lowest that can be achieved. If they can indeed be achieved in 
practice then a UK system could deliver heat into a small district 
heating network at around 5.5 p/kWh at a discount rate of 5% and 
7.1 p/kWh at 8%. The crucial issues, which at present are very 
much a matter of judgement, are: whether these estimates of costs 
could ultimately be sustained in practice; the extent to which the 
savings which might be achievable in a specific design could help 
reduce costs of other items such as land costs; the extent to which 
the resulting heat costs will be of commercial interest when viewed 
against the price paid for heat from conventional sources, eg, bulk 
supply gas. (author). 


8471 (ETSU-S-1337) Review of active solar technologies: 
Final report. Gillett, W.B.; Stammers, J.R. Halcrow Gilbert Asso- 
ciates Ltd., Swindon (United Kingdom). 1992. 69p. Order Number 
DE93759160. Source: OSTI; NTIS (US Sales Only). 

The UK Department of Energy (through the Energy Technology 
Support Unit) commissioned this Review as part of its general re- 
view of renewable energy technologies. It was carried out in the 
period from April 1991 to March 1992, and its main aim may be 
summarised as follows: to examined the technological and market 
developments which have taken place in the UK and overseas 
since the last UK review of active solar technologies in the early 
1980s; to consider how the active solar technologies and markets 
are likely to develop in future in the UK, bearing in mind any 
lessons which may be learned from similar developments over- 
seas; to establish the accessible potential contribution which active 
solar systems might make to saving fossil fuels and reducing CO2 
emissions in the UK; identify the barriers to UK active solar market 
growth and to suggest what might be done to overcome these bar- 
riers. The main focus of the review is the most well established 
active solar technology in the UK and overseas which is water 
heating in dwellings and swimming pools. (author). 


8472 


(NREL/TP-432-5027) Current performance and po- 
tential improvements in solar thermal industrial heat. Hale, 
M.J.; Williams, T.; Barker, G. National Renewable Energy Lab., 
Golden, CO (United States). Dec 1992. 9p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC02-83CH10093. 


(CONF-930435-4: International American Society of Mechanical 
Engineers/ASES (ASME/ASES) joint solar energy conference, 
Washington, DC (United States), 4-9 Apr 1993). Order Number 
DE93000048. Source: OSTI; NTIS; GPO Dep. 

A representive current state-of-the-art system using parabolic 
trough technology was developed using data from a system re- 
cently installed in Tehachapi, California. A simulation model was 
used to estimate the annual energy output from the system at 
three different insolation locations. Based on discussions with in- 
dustry personnel and within NREL, we identified a number of 
technology improvements that offer the potential for increasing the 
energy performance and reducing the energy-cost of the baseline 
system. The technology improvements modeled included an 
evacuated-tube receiver, an antireflective coating on the receiver 
tube, an improved absorber material, a cleaner reflecting surface, a 
reflecting surface that can withstand contact cleaning, and two sil- 
ver reflectors. The properties associated with the improvements 
were incorporated into the model simulation at the three insolation 
locations to determine if there were any performance gains. The 
results showed that there was a potential for a more am 50% im- 
provement in the annual energy delivered by a 2677 m* system 
incorporating a combination of the enumerated technology im- 
provements. We discuss the commercial and technological status 
of each design improvement and present performance predictions 
for the trough-design improvements. 

8473 (OUP-92-31) Solar dryers. Andersen, S.L.; Espe, |; 
Herbjoernsen, O.H. Oslo Univ. (Norway). Fysisk Inst. 1992. 56p. 
(In Norwegian). Order Number DE93761352. Source: OST!; NTIS. 

The report presents the results from the testing of solar hay dry- 
ers being located in different parts of Norway with different climatic 
conditions. The drying efficiency and process, the measuring in- 
struments and procedure being used, and the operation and 
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maintenance for the different located systems are discussed and 
presented. 15 figs. 


8474 (SAND-92-2481C) A review of the experience 
gained in 10 years operation of Gould’s solar industrial pro- 
cess heat system. Knipfer, D.C. (Gould Electronics, Inc., 
Chandler, AZ (United States)); Menicucci, D. Sandia National 
Labs., Albuquerque, NM (United States); Gould Electronics, Inc., 
Chandler, AZ (United States). [1992]. 7p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-76DP00789. 
(CONF-930435-2: International American Society of Mechanical 
Engineers/ASES (ASME/ASES) joint solar energy conference, 
Washington, DC (United States), 4-9 Apr 1993). Order Number 
DE93003991. Source: OSTI; NTIS; GPO Dep. 

For nearly 10 years, the Gould Electronics, Incorporated manu- 
facturing plant in Chandler, Arizona, has been a model of how 
medium-temperature solar thermal energy systems can produce 
economical industrial process heat (IPH). In 1982, a solar IPH sys- 
tem was designed and built on the site by Solar Kinetics, Inc. The 
system has remained in operation and continues to provide 
economical process heat for Gould's copper foil manufacturing op- 
eration. System performance and availability has fluctuated over 
the years, reaching a low point in early 1990 when the system was 
nearly inoperative because of equipment reliability problems. Gould 
teamed with engineers from Sandia National Laboratories’ (Sandia) 
Solar Thermal Design Assistance Center to develop a plan to solve 
the technical problems and refurbish the field. The IPH system is 
currently operating at over 90-percent equipment availability, return- 
ing to Gould a net energy cost savings on the order of $7,500 per 
month. This paper presents the history and operation of the system 
from the perspective of the end user and describes the phased up- 
grade program undertaken with Sandia to refurbish the system. 


1410 Solar Collectors and Concentrators 
Refer also to citation(s) 8318, 8449, 8455, 8461, 9201 


8475 (ETDE-IT-93-17) Tracking versus fixed flat-plate ar- 
rays: Experimental results of one year’s operation at Adrano 
pilot plant. Guastella, S.; lliceto, A.; Piazza, V. Ente Nazionale per 
Energia Elettrica, Milan (Italy). Centro di Ricerca Elettrica. 1988. 
7p. Order Number DE93758893. Source: OSTI; NTIS (US Sales 
Only); INIS. 

To investigate the cost/benefits of sun-tracking photovoltaic (PV) 
systems as compared with fixed arrays, an experiment is under 
way at the Adrano PV plant in Italy to look into the performance of 
actually operating systems. This paper reports both theoretical 
evaluations on energy gain achievable with tracking PV plants and 
actual data collected over a year of continuous operation. Such 
data allow an analysis of financial viability, herein presented for a 
particular PV installation. 


8476 (ETDE/JP-mf-93767980, pp. 409-411) Analysis and 
evaluation for practical application of photovoltaic power 
generation system.: Analysis and evaluation for practical ap- 
plication of advanced solar cells (research on photon quality 
improvement technologies). Tanimoto, M. (Electrotechnical Labo- 
ratory, Tsukuba (Japan)). Agency of Industrial Science and 
Technology, Tokyo (Japan). Jul 1992. 528p. (In Japanese). In 
Japan’s Sunshine Project.: 1991 annual summary of solar energy 
R and D program. Order Number DE93767980. Source: OSTI; 
NTIS (US Sales Only). 

In order to put new type solar cells to practical use, the present 
report was analytic ally evaluated technology which aims at height- 
ening the utilization efficiency of solar energy by the high quality 
photon conversion. Absorption/fluorescence spectrum and fluores- 
cence quantum efficiency were measured in solvent by selecting 
styryl dyes and perylene derivative dyes as luminescent solar con- 
centrator use organic fluorochromes. The latter dyes excelled in 
both quantum efficiency and stability. A thin film type where a thin 
film form phosphor layer was installed on the transparent substrate 
was selected to structure the concentrator. Fluorescent thin film 
prepared by two different metholds underwent an outdoor exposure 
test to evaluate the optical degradation and weather-proof condi- 
tion. The perylene derivative dyes had a little degradation after an 





elapsing of two months. A concentrator made of acrylic resin plates 
which contained perylene derivative fluorochromes was prepared 
and its prototype underwent a light-converging test. A solar simula- 
tor being used for the incident light, the absorption efficiency of 
solar light and transmission efficiency at 10 times in geometrical 
concentration attained to 30% and 40%, respectively, with the re- 
sult that the flux concentration of energy density was proportional 
to the geometrical concentration to the approx. 0.8th power. 1 fig. 


8477 (ETDE/JP-mf—93767980, pp. 491-496) Research and 
development of utilization technology of solar thermal system 
for industrial and other use.: Development of a high efficiency 
and low-cost type solar concentrator for intermediate tempera- 
ture. Ono, T. (New Energy and Industrial Technology Development 
Organization, Tokyo (Japan)). Agency of Industrial Science and 
Technology, Tokyo (Japan). Jul 1992. 528p. (In Japanese). In 
Japan’s Sunshine Project.: 1991 annual summary of solar energy 
R and D program. Order Number DE93767980. Source: OSTI; 
NTIS (US Sales Only). 

This paper reports summary of research results in the fiscal 
1991 on a compound parabolic concentrator of vacuum tube type 
for intermediate temperature, developed and fabricated on a trial 
basis by the fiscal 1990 as part of the Sunshine Project. The proto- 
type concentrator unit has been given outdoor solar heat collection 
experiments. As a result, it was verified that a stable heat collec- 
tion efficiency is maintained throughout a year; the heat collection 
performance has not deteriorated even after a lapse of 18 months; 
either water or organic heat media can be used as a heat media; 
and the target of a heat collection efficiency of 0.52 to 0.55 or 
higher can be achieved practically. The result of economics evalu- 
ating simulation on the unit under predetermined conditions 
revealed that the energy cost is reduced by about 30% below that 
with the conventional vacuum tube type heat concentrators, and it 
becomes identical with that in petroleum boiler systems in about 
seven years after installation, thus the target of cost reduction may 
be accomplished. 8 figs. 


8478 (ETDE/JP-mf-93767980, pp. 519-522) Research and 
development of utilization technology of solar thermal system 
for industrial and other use.: Research and development of 
light-modulating materials (research-and development of ad- 
vanced glazings). Ono, T. (New Energy and Industrial Technology 
Development Organization, Tokyo (Japan)). Agency of Industrial 
Science and Technology, Tokyo (Japan). Jul 1992. 528p. (In 
Japanese). In Japan’s Sunshine Project.: 1991 annual summary of 
solar energy R and D program. Order Number DE93767980. 
Source: OSTI; NTIS (US Sales Only). 

The present study is intended to develop light-modulating glass 
by which solar energy utilization is attempted as an alternative en- 
ergy for air-conditioning and illumination. The target calls for the 
glass to be capable of being fitted on openings in building exterior 
walls, long in service life, and superior in optical performance. 
Specifically, the glass should be able to modulate visible light per- 
meability with a modulation range of 50% or more continuously, 
have a cycle life of more than 10° cycles and durability of more 
than ten years, and be made to a maximum glazing size of about 
40x 60 cm. The contents and the results of the study are as fol- 
lows: Evaluation of aptitude required on each of light-modulating 
materials, electrolyte materials, and electrode materials, measure- 
ments and discussions on ultimate performances. Further, with 
respect to making the materials into elements and size expansion 
thereof, the substrate cleaning process used in the element manu- 
facturing was examined, which resulted in developing a process of 
cleaning substrates of up to 30 cm wide. Next, as regards the 
technologies peripheral to light-modulating glass, prototype lami- 
nated film protective rubber was fabricated using photo-hardening 
resin and PEA-based laminated films, but its mechanism elucida- 
tion leaves some problems to be solved. 4 figs., 1 tab. 


8479 (ETDE/JP-mf-93768069, pp. 425-427) Analysis and 
evaluation for practical application of photovoltaic power 
generation system.: Analysis and evaluation for practical ap- 
plication of advanced solar cells (research on photon quality 
improvement technologies). Tanimoto, M. (Electrotechnical Labo- 
ratory, Tsukuba (Japan)). Agency of Industrial Science and 
Technology, Tokyo (Japan). Jul 1992. 541p. In Japan’s Sunshine 
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Project.: 1991 annual summary of solar energy R and D program. 
Order Number DE93768069. Source: OSTI; NTIS (US Sales Only). 
In order to put new type solar cells to practical use, the present 
report was analytically evaluated technology which aims at height- 
ening the utilization efficiency of solar energy by the high quality 
photon conversion. Absorption/fluorescence spectrum and fluores- 
cence quantum efficiency were measured in solvent by selecting 
styryl dyes and perylene derivative dyes as luminescent solar con- 
centrator use organic fluorochromes. The latter dyes excelled in 
both quantum efficiency and stability. A thin film type where a thin 
film fort phosphor layer was installed on the transparent substrate 
was selected to structure the concentrator. Fluorescent thin film 
prepared by two different methods underwent an outdoor exposure 
test to evaluate the optical degradation and weather-proof condi- 
tion. The perylene derivative dyes had a little degradation after an 
elapsing of two months. A concentrator made of acrylic resin plates 
which contained perylene derivative fluorochromes was prepared 
and its prototype underwent a light-converging test. A solar simula- 
tor being used for the incident light, the absorption efficiency of 
solar light and transmission efficiency at 10 times in geometrical 
concentration attained to 30% and 40%, respectively, with the re- 
sult that the flux concentration of energy density was proportional 
to the geometrical concentration to the approx. 0.8th power. 1 fig. 


8480 (ETDE/JP-mf-93768069, pp. 495-502) Research and 
development of utilization technology of solar thermal system 
for industrial and other use.: Development of a high efficiency 
and low-cost type solar concentration for intermediate temper- 
ature (90°C). Ono, T. (New Energy and Industrial Technology 
Development Organization, Tokyo (Japan)). Agency of Industrial 
Science and Technology, Tokyo (Japan). Jul 1992. 541p. In 
Japan’s Sunshine Project.: 1991 annual summary of solar energy 
R and D program. Order Number DE93768069. Source: OSTI; 
NTIS (US Sales Only). 

This paper reports summary of research results in the fiscal 
1991 on a compound parabolic concentrator of vacuum tube type 
for intermediate temperature, developed and fabricated on a trial 
basis by the fiscal 1990 as part of the Sunshine Project. The proto- 
type concentrator unit has been given outdoor solar heat collection 
experiments. As a result, it was verified that a stable heat collec- 
tion efficiency is maintained throughout a year; the heat collection 
performance has not deteriorated even after a lapse of 18 months; 
either water or organic heat media can be used as a heat media; 
and the target of a heat collection efficiency of 0.52 to 0.55 or 
higher can be achieved practically. The result of economics evalu- 
ating simulation on the unit under predetermined conditions 
revealed that the energy cost is reduced by about 30% below that 
with the conventional vacuum tube type heat concentrators, and it 
becomes identical with that in petroleum boiler systems in about 
seven years after installation, thus the target of cost reduction may 
be accomplished. 8 figs. 


8481 (ETDE/JP-mf-93768069, pp. 530-533) Research and 
development of utilization technology of solar thermal system 
for industrial and other use.: Research and development of 
light-modulating materials (research-and development of 
advanced glazings). Ono, T. (New Energy and Industrial Technol- 
ogyDevelopment Organization, Tokyo (Japan)). Agency of Industrial 
Science and Technology, Tokyo (Japan). Jul 1992. 541p. In 
Japan’s Sunshine Project.: 1991 annual summary of solar energy 
R and D program. Order Number DE93768069. Source: OST]; 
NTIS (US Sales Only). 

The present study is intended to develop light-modulating glass 
by which solar energy utilization is attempted as an alternative en- 
ergy for air-conditioning and illumination. The target calls for the 
glass to be capable of being fitted on openings in building exterior 
walls, long in service life, and superior in optical performance. 
Specifically, the glass should be able to modulate visible light per- 
meability with a modulation range of 50 % or more continuously, 
have a cycle life of more than 10° cycles and durability of more 
than ten years, and be made to a maximum glazing size of about 
40x 60 cm. The contents and the results of the study are as fol- 
lows: Evaluation of aptitude required on each of light-modulating 
materials, electrolyte materials, and electrode materials, measure- 
ments and discussions on ultimate performances. Further, with 
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respect to making the materials into elements and size expansion 
thereof, the substrate cleaning process used in the element manu- 
facturing was examined, which resulted in developing a process of 
cleaning substrates of up to 30 cm wide. Next, as regards the 
technologies peripheral to light-modulating glass, prototype lami- 
nated film protective rubber was fabricated using photo-hardening 
resin and PEA-based laminated films, but its mechanism elucida- 
tion leaves some problems to be solved. 4 figs., 1 tab. 


8482 (NEI-NO-308) Pertormance prediction of solar ther- 
mal systems and the use of monolithic silica aerogel to 
improve collector efficiency. Nordgaard, A. Trondheim Univ. 
(Norway). Norges Tekniske Hoegskole. Mar 1991. 163p. Order 
Number DE93761363. Source: OSTI; NTIS. 

This thesis is devoted to a study of active solar thermal systems, 
and focuses on analysis and design tools. The main part of this 
work is concerned with development of algorithms for modeling 
flat-plate collectors that use monolithic silica aerogel (MSA) as part 
of cover glazing. This study of MSA collectors also includes 
evaluation of the performance of the collector component, and sim- 
ulation studies of solar systems with and without the use of MSA 
collectors. The other parts of the thesis involves evaluation of anal- 
ysis and design tools algorithm concerning the solar performance 
prediction. Accuracy and ease-of-use has been assessed. MSA is 
an absorbing and scattering material in the solar part of the spec- 
trum (0.3 to 3.0 x). It is shown that isotropic scattering may be 
assumed, as long as the cover thickness is less than 50 mm. Anal- 
ysis of scattering is usually mathematically very complex and 
requires a great deal of computational effort. However, a relatively 
fast and simple method for isotropic scattering within an absorbing 
and scattering medium has been proposed. MSA has a very low 
thermal conductivity. However, the material is partially transparent 
in the infrared between 3 and 5 y. Due to large spectral variation 
in this region, the radiative transport will not be a local phenome- 
non anymore, and direct radiative communication between the 
boundaries may occur. The results of a simulation study of a solar 
heating system and a combined solar heating and cooling system 
are presented. In particular, the predicted performance obtained 
using conventional solar collectors is compared with the predicted 
performance using MSA collectors. 91 refs., 66 figs., 9 tabs. 


1420 Heat Storage 


8483 (ETDE/ES-mf-—93755581) Study on heat and mass 
transfer between a greenhouse considered as a solar air 
heater and a rock packed bed as ambient control system. 
Ajona Maeztu, J.l. (Centro de Investigaciones Energeticas, 
Medioambientales y Tecnologicas (CIEMAT), Madrid (Spain)). Uni- 
versidad Complutense de Madrid (Spain). Dept. de Fisica Atomica, 
Molecular y Nuclear. 1990 307p. (In Spanish). Order Number 
DE93755581. Source: OSTI; NTIS. 

A general study on heat transfer in dry packed beds is made, 
with special emphasis in comparing different transient models and 
in identifying the required conditions by which the attained results 
are equivalent. The differences in thermal behaviour on packed 
beds, when simultaneous heat mass transfer occurs as wet air is 
used as heat transfer fluid and exchanges heat and water with the 
solid in the bed, is analyzed. We modelize wet packed beds con- 
sidering them as one dimension adsorbents beds, with dispersive 
and non-dispersive models, where adsorption, condensation- 
evaporation and liquid water downward flow from condensate 
phenomena are present. Models were solved numerically and ex- 
periments with a rock bed with dry and wet air through it, were 
made to test assumptions and to further understand the behavior 
of the system, obtaining a pretty good agreement between ex- 
pected and measured profiles of the temperature evolution within 
the packed bed. As a possible application of the wet rock bed for 
storage purposes, a forced ventilation greenhouse was character- 
ized as a wet air solar heater and analyzed the energetic potential 
of storing the heat that has to be rejected during daytime to control 


the crop ambient conditions, in a rock bed for later use at night for 
heating. (author) 


160 ERA Vol. 18, No. 4 


15 GEOTHERMAL ENERGY 


1501 Resources and Availability 


8484 (ETDE/JP-mf—93761804) Survey of the Hokkaido de- 
velopment project.: Survey development and utilization of 
resource/energy (north-Tokachi area). Hokkaido Development 
Bureau, Sapporo (Japan). Mar 1992 301p. (In Japanese). Order 
Number DE93761804. Source: OSTI; NTIS. 

As a part of the survey of the Hokkaido development project, 
geothermal resources and mineral resources are investigated in 
the north area of Tokachi. The temperature of geothermal water is 
45-77°C in the bottom of the mines of which the depth is 1000- 
1300m. Application fields of geothermal water are space heating, 
heat source for fishery facilities, bathing, etc. Presently it is used in 
10 bathing places, 10 space heating facilities and 11 agricultural 
and fishery facilities. It is used mostly for public facilities and will 
be effective for general house hot water supply and preparation of 
sightseeing places in the future. As measures for effective utiliza- 
tion, hydrothermal systems used in health community plaza, 
horticultural greenhouse and general house hot water supply are 
designed, and great effectness in energy saving and economy is 
indicated. There exist zeolite deposites which produce 7000 tons/ 
year in the Seta area of Kami-Shihoro-cho surveyed. Minable 
amount of zeolite in the Kami-Shihoro area is estimated at 
800,000m°. Production of natural zeolite in Japan is 140,000 tons/ 
year, which is used mostly for agricultural soil conditioner and also 
for industrial drying, adsorptional separation and water treatment. 
With the expanding utilization field, it is expected to contribute to 
activation of the regional economy. 144 refs., 100 figs., 63 tabs. 


8485 (ETDE/JP-mf-93768249) Japan’s Sunshine Project.: 
1991 annual summary of geothermal energy R and D. Agency of 
Industrial Science and Technology, Tokyo (Japan). Jul 1992 126p. 
(In Japanese). Order Number DE93768249. Source: OSTI; NTIS. 

This paper contains a report summary of the results obtained on 
geothermal energies in the Sunshine Project during the fiscal year 
1991. The report items include the following: studies on technolo- 
gies to explore great-depth geothermal energy resources and 
technologies to evaluate nationwide geothermal energy resources, 
studies on geothermal well drilling technologies, studies on devel- 
oping geothermally usable materials, studies on technologies to 
extract fracture heat from high-temperature rocks, studies on 0 
technologies to utilize completely geothermally hot water, compre- 
hensive surveys on nationwide geothermal energy resources, 
analyses and evaluations on methods to explore fracture type 
reservoir beds, development of binary cycle power generation 
plants (developments of 10-MW class plants, down hole pumps, 
technologies to increase minable resources, technologies to pre- 
vent water leakage from geothermal wells, and systems to detect 
shaft-bottom information during geothermal well drilling), develop- 
ment of elementary technologies for hot rock power generation, 
analyses and evaluations on systems to extract heat from hot 
rocks, and analyses and evaluations on data associated with de- 
veloping technologies to increase minable resources. 


8486 (ETDE/JP-mf-93768268) Japan’s Sunshine Project.: 
1991 annual summary of geothermal energy R and D. Agency 
of Industrial Science and Technology, Tokyo (Japan). Jul 1992 
135p. Order Number DE93768268. Source: OSTI; NTIS. 

This paper contains a report summary of the results obtained on 
geothermal energies in the Sunshine Project during the fiscal year 
1991. The report items include the following: studies on technolo- 
gies to explore great-depth geothermal energy resources and 
technologies to evaluate nationwide geothermal energy resources, 
studies on geothermal well drilling technologies, studies on devel- 
oping geothermally usable materials, studies on technologies to 
extract fracture heat from high-temperature rocks, studies on 
technologies to utilize completely geothermally hot water, compre- 
hensive surveys on nationwide geothermal energy resources, 
analyses and evaluations on methods to explore fracture type 
reservoir beds, development of binary cycle power generation 
plants (developments of 10,-MW class plants, down hole pumps, 
technologies to increase minable resources, technologies to pre- 
vent water leakage from geothermal wells, and systems to detect 





shaft-bottom information during geothermal well drilling), develop- 
ment of elementary technologies for hot rock power generation, 
analyses and evaluations on systems to extract heat from hot 
rocks, and analyses and evaluations on data associated with de- 
veloping technologies to increase minable resources. 


8487 (SAND-92-7302) Supply of geothermal power from 
hydrothermal sources: A study of the cost of power in 20 and 
40 years. Petty, S. (Petty (Susan) Consulting, Solano Beach, CA 
(United States)); Livesay, B.J.; Long, W.P.; Geyer, J. Sandia Na- 
tional Labs., Albuquerque, NM (United States); Petty (Susan) 
Consulting, Solano Beach, CA (United States); Livesay Consul- 
tants, Inc., Encinitas, CA (United States); Carlin Gold Co., Inc., 
Grass Valley, CA (United States); Geyer (John) and Associates, 
Vancouver, WA (United States). Nov 1992. 118p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
76DP00789. Order Number DE93004479. Source: OSTI; NTIS; 
GPO Dep. 

This study develops estimates for the amount of hydrothermal 
geothermal power that could be on line in 20 and 40 years. This 
study was intended to represent a “snapshot” in 20 and 40 years 
of the hydrothermal energy available for electric power production 
should a market exist for this power. This does not represent the 
total or maximum amount of hydrothermal power, but is instead an 
attempt to estimate the rate at which power could be on line con- 
strained by the exploration, development and support infrastructure 
available to the geothermal industry, but not constrained by the po- 
tential market for power. 


1502 Geology and Hydrology of Geothermal Sys- 
tems 


Refer also to citation(s) 7966 


8488 (ETDE/JP-mf-93768249, pp. 122-126) Data analysis 
and evaluation on the development of geothermal hot water 
power generation plant.: Analysis and assessment on hy- 
drothermal systems. lkeuchi, J. (Government industrial Research 
Institute, Tohoku, Sendai (Japan)). Agency of Industrial Science 
and Technology, Tokyo (Japan). Jul 1992. 126p. (In Japanese). In 
Japan’s Sunshine Project.: 1991 annual summary of geothermal 
energy R and D. Order Number DE93768249. Source: OSTI; 
NTIS (US Sales Only). 

This paper summarizes the results of researches on analyzing 
and evaluating geothermal hot water flows, carried out by the To- 
hoku Industrial Testing Institute during 1991. The developed 
geothermal reservoir analysis code (for two-dimensional analysis) 
is characterized by that it can handle anisotropy and non-uniformity 
in the water permeability; it can deal with easily even geometrically 
complex boundary conditions; it offers an easy handling of consid- 
erations on changes in properties because of temperatures and 
pressures; and it makes possible to incorporate the LING model, a 
kind of double clearance models, and analyze peservoirs compris- 
ing rocks with low permeability and containing cracks. The NEDO 
has established testing base fields to develop resources recovery 
increasing technologies. Calculation models were set up for the 
Yunomori area in Iwate Prefecture. The above code was applied to 
execute a calculation on hot water flows for a period of up to about 
20,000 years since the flow has begun. The calculation obtained 
the inferred values of an average underground water permeability 
of from about 10-'® m? to 10-'S m? and a hot water flow rate of 
about 10°t/year. 2 figs. 


8489 (ETDE/JP-mf-93768268, pp. 131-153) Data analysis 
and evaluation on the development of geothermal hot water 
power generation plant.: Analysis and assessment on hy- 
drothermal systems. Ikeuchi, J. (Government Industrial Research 
Institute, Tohoku, Sendai (Japan)). Agency of Industrial Science and 
Technology, Tokyo (Japan). Jul 1992. 135p. In Japan’s Sunshine 
Project.: 1991 annual summary of geothermal energy R and D. 
Order Number DE93768268. Source: OSTI; NTIS (US Sales Only). 

This paper summarizes the results of researches on analyzing 
and evaluating geothermal hot water flows, carried out by the To- 
hoku Industrial Testing Institute during 1991. The developed 
geothermal reservoir analysis code (for two-dimensional analysis) 
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is characterized by that it can handle anisotropy and non-uniformity 
in the water permeability; it can deal with easily even geometrically 
complex boundary conditions; it offers an easy handling of consid- 
erations on changes in properties because of temperatures and 
pressures; and it makes possible to incorporate the LINC model, a 
kind of double clearance models, and analyze reservoirs compris- 
ing rocks with low permeability and containing cracks. The NEDO 
has established testing base fields to develop resources recovery 
increasing technologies. Calculation models were set up for the 
Yunomori area in Iwate Prefecture. The above code was applied to 
execute a calculation on hot water flows for a period of up to about 
20,000 years since the flow has begun. The calculation obtained 
the inferred values of an average underground water permeability 
of from about 10 —'© m? to 10-'5 m? and a hot water flow rate of 
about 105t/year. 2 figs. 


1503 Geothermal Exploration and Exploration 
Technology 


Refer also to citation(s) 8485, 8486, 8515, 8522, 10305 


8490 (ETDE/JP-mf-93768249, pp. 1-8) Researches on ex- 
ploration technology of deep geothermal resources. |shido, T. 
(Geological Survey of Japan, Tsukuba (Japan)); Kawamura, M. 
Agency of Industrial Science and Technology, Tokyo (Japan). Jul 
1992. 126p. (In Japanese). In Japan’s Sunshine Project.: 1991 an- 
nual summary of geothermal energy R and D. Order Number 
DE93768249. Source: OSTI; NTIS (US Sales Only). 

This paper summarizes the results of researches on exploration 
technologies of deep geothermal resources carried out by the Geo- 
logical Survey Institute of Japan during the fiscal 1991.With an 
objective of exploring fracture-based reservoir beds, studies were 
conducted to infer , Vp,Vs and Q_,; from the records on three- 
component VSP and compare the result thereon with that of the 
direct observation of fractures. Tube wave analysis was also per- 
formed for the purpose of detecting water permeable cracks. 
Further, with as intention of evaluating fracture-based reservoir 
beds, analyses on a single well and interference analyses on multi- 
ple number of wells were carried out on the well pressure transition 
data obtained at the Sumikawa area in Akita Prefecture, and in 
addition a double porosity type analytic model was proposed. Fun- 
damental researches were begun newly on hot-water system 
dynamics. Implemented at selected areas were the studies on 
reservoir bed evolution processes utilizing any one of the simula- 
tions on fluid inclusions, filling minerals, and numerals, and the 
studies on predicting reservoir bed/hot water system fluctuations 
based on chemical changes or underground physicalchanges of 
geothermal fluids. 


8491 (ETDE/JP-mf-93768249, pp. 9-13) Basic study on 
nation-wide and regional geothermal assessment. Tamanyu, S. 
(Geological Survey of Japan, Tsukuba (Japan)); Muraoka, H. 
Agency of Industrial Science and Technology, Tokyo (Japan). Jul 
1992. 126p. (In Japanese). In Japan’s Sunshine Project.: 1991 an- 
nual summary of geothermal energy R and D. Order Number 
DE93768249. Source: OSTI; NTIS (US Sales Only). 

This paper summarizes the results of researches on technolo- 
gies to assess nation-wide geothermal resources, carried out by 
the Geological Survey Institute of Japan during fiscal 1991. The 
researches were performed in a double feature of studies on re- 
source assessment methods and on heat supply processes in 
geothermal systems. With regard to the former study, problems to 
assess amounts of geothermal resources in fields before beginning 
production of geothermal fluids were studied by means of potential 
water amount method using a plurality of tank models. Further, 
fundamental data were collected to evaluate amounts of geother- 
mal resources using the Monte Carlo method. Regarding the latter 
study, discussions were given on where either a contact metamor- 
phic zone or an alteration zone of porphyry deposit type is formed 
as a peripheral phenomenon in magma with a temperature close to 
the solid phase temperature in shallow ground. In addition, a dis- 
cussion was begun on an analytic method to guantify H2O and CO 
2 inclusions contained in volcanic porphyry crystals using a Fourier 
converted infrared spectrophotometric detector. 
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8492 (ETDE/JP-mf-93768249, pp. 40-49) Nation wide 
geothermal resources exploration project. Kogiso, K. (New En- 
ergy and Industrial Technology Development Organization, Tokyo 
(Japan)). Agency of Industrial Science and Technology, Tokyo 
(Japan). Jul 1992. 126p. (In Japanese). In Japan’s Sunshine 
Project.: 1991 annual summary of geothermal energy R and D. 
Order Number DE93768249. Source: OSTI; NTIS (US Sales Only). 

This paper summarizes the results of comprehensive surveys on 
the nation-wide geothermal resources conducted by NEDO in the 
fiscal 1991. It was intended to structure a comprehensive analysis 
system to extract accurately promising areas for geothermal utiliza- 
tion by analyzing, controlling, and utilizing efficiently the ground 
surface survey data. To achieve the objective, detailed design and 
programs were developed on the following three subsystems: the 
information network system linking the APOLLO computer, the 
HITAC computer owned by-NEDO and the hardwares at the Geo- 
logical Survey Institute, the computer mapping system, and the 
system to aid structuring a geothermal system model (an expert 
system for processing the fluid flowing blocks and the generalizing 
blocks and structuring fluid flowing models). High-density surveys 
were conducted on aerial electromagnetism and aerial magnetism 
using helicopters over the Akita-koma and Mt. Tsurumi areas as 
the test fields. The paper describes particularly the result of the 
survey performed over the Mt. Tsurumi area. 9 figs. 


8493 (ETDE/JP-mf-93768249, pp. 50-56) Data analysis and 
evaluation on the nation-wide geothermal resources explo- 
ration project. Tamanyu, S. (Geological Survey of Japan, Tsukuba 
(Japan)); Muraoka, H. Agency of Industrial Science and Technol- 
ogy, Tokyo (Japan). Jul 1992. 126p. (In Japanese). In Japan’s 
Sunshine Project.: 1991 annual summary of geothermal energy R 
and D. Order Number DE93768249. Source: OSTI; NTIS (US 
Sales Only) 

This paper summarizes the results of studies carried out by the 
Geological Survey Institute in the fiscal 1991 on analyzing and 
evaluating the data obtained from the comprehensive nation-wide 
geothermal resources survey conducted by NEDO. Evaluations 
were made on the knowledge bases and rules contained in the re- 
sources evaluation system which constitutes the basis of the 
comprehensive analytic system structured by NEDO. Several mod- 
els were prepared on magmatic heat sources as the knowledge 
base for heat structures in geothermal systems, and discussions 
were given on means to make the fluid flowing blocks fuller and 
higher in the levels. Various items of information were collected 
and edited that are required to prepare geothermal resources eval- 
uation maps of (1/500,000) scale for the northern part of the 
north-eastern region of Japan (Aomori Prefecture) and the North 
Kyushu (Mt. Tsurumi and Mt. Aso) area,then the basic maps for 
the former area and the master maps for the latter area were pre- 
pared. Further, to acquire basic information on new resources 
evaluation, discussions were given on the applicability of remote 
sensing methods and the relationship between the abnormal mag- 
netic data obtained by NEDO and the new resources. 


8494 (ETDE/JP-mf-93768249, pp. 57-65) Confirmation 
study of the effectiveness of prospectiong techniques for 
deep geothermal resources. Kogiso, K. (New Energy and Indus- 
trial Technology Development Organization, Tokyo (Japan)). 
Agency of Industrial Science and Technology, Tokyo (Japan). Jul 
1992. 126p. (In Japanese). In Japan’s Sunshine Project.: 1991 an- 
nual summary of geothermal energy R and D. Order Number 
DE93768249. Source: OSTI; NTIS (US Sales Only). 

This paper summarizes the results of confirmation study of the 
effectiveness of prospecting techniques for geothermal resources 
conducted by NEDO during the fiscal years 1990 and 1991. With 
an objective to apply the prospecting technique utilizing electro- 
magnetic waves, elastic waves, and micro earthquakes to 
prospecting fracture type reservoir beds, the following research and 
development efforts have been made. With respect to the 
prospecting method utilizing electromagnetic waves, performance 
improvement and size and weight reduction were both accom- 
plished on the array-type CSMT method prospecting equipment. 
Next, a verification was given that elastic wave tomography works 
extremely effectively to detect fractures in the basic experiment 
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fields. Basic experiments were made on the VSP and high- 
precision reflection methods in the applicable experiment fields. In 
addition, a number of relevant devices to be used in tunnels and 
shafts were developed, with which two wells (1700-m class) were 
drilled in the applicable experiment field for the experiments in the 
coming period. Further, with regard to the prospecting method uti- 
lizing micro earthquakes, a prototype system was developed to 
process and analyze micro earthquake data. 4 figs. 


8495 (ETDE/JP-mf-93768268, pp. 7-9) Basic study on 
nation-wide and regional geothermal assessment. Tamanyu, S. 
(Geological Survey of Japan, Tsukuba (Japan)); Muraoka, H. 
Agency of Industrial Science and Technology, Tokyo (Japan). Jul 
1992. 135p. In Japan’s Sunshine Project.: 1991 annual summary 
of geothermal energy R and D. Order Number DE93768268. 
Source: OSTI; NTIS (US Sales Only). 

This paper summarizes the results of researches on technolo- 
gies to assess nation-wide geothermal resources, carried out by 
the Geological Survey Institute of Japan during fiscal 1991. The 
researches were performed in a double feature of studies on re- 
source assessment methods and on heat supply processes in 
geothermal systems. With regard to the former study, problems to 
assess amounts of geothermal resources in fields before beginning 
production of geothermal fluids were studied by means of potential 
water amount method using a plurality of tank models. Further, 
fundamental data were collected to evaluate amounts of geother- 
mal resources using the Monte Carlo method. Regarding the latter 
study, discussions were given on where either a contact metamor- 
phic zone or an alteration zone of porphyry deposit type is formed 
as a peripheral phenomenon in magma with a temperature close to 
the solid phase temperature in shallow ground. In addition, a dis- 
cussion was begun on an analytic method to guantify H2O and 
COZ in inclusions contained in volcanic porphyry crystais using a 
Fourier converted infrared spectrophotometric detector. 


8496 (ETDE/JP-mf-93768268, pp. 38-49) Nationwide 
geothermal resources exploration project. Agency of Industrial 
Science and Technology, Tokyo (Japan). Jul 1992. 135p. In 
Japan’s Sunshine Project.: 1991 annual summary of geothermal 
energy R and D. Order Number DE93768268. Source: OST]; 
NTIS (US Sales Only). 

This paper summarizes the results of comprehensive surveys on 
the natio-wide geothermal resources conducted by NEDO in the 
fiscal 1991. It was intended to structure a comprehensive analysis 
system to extract accurately promising areas for geothermal utiliza- 
tion by analyzing, controlling, and utilizing efficiently the ground 
surface survey data. To achieve the objective, detailed design and 
programs were developed on the following three subsystems: the 
information network system linking the APOLLO computer, the 
HITAC computer owned by NEDO and the hardwares at the Geo- 
logical Survey Institute, the computer mapping system, and the 
system to aid structuring a geothermal system model (an expert 
system for processing the fluid flowing blocks and the generalizing 
blocks and structuring fluid flowing models). High-density surveys 
were conducted on aerial electromagnetism and aerial magnetism 
using helicopters over the Akita-koma and Mt. Tsurumi areas as 
the test fields. The paper describes particularly the result of the 
survey performed over the Mt. Tsurumi area. 9 figs. 


8497 (ETDE/JP-mf—93768268, pp. 55-63) Confirmation 
study of the effectiveness of prospecting techniques for deep 
geothermal resources. Agency of Industrial Science and Technol- 
ogy, Tokyo (Japan). Jul 1992. 135p. In Japan’s Sunshine Project.: 
1991 annual summary of geothermal energy R and D. Order 
Number DE93768268. Source: OSTI; NTIS (US Sales Only). 

This paper summarizes the results of confirmation study of the 
effectiveness of prospecting techniques for geothermal resources 
conducted by NEDO during the fiscal years 1990 and 1991. With 
an objective to apply the prospecting technique utilizing electro- 
magnetic waves, elastic waves, anc micro earthquakes to 
prospecting fracture type reservoir beds, the following research and 
development efforts have been made. With respect to the 
prospecting method utilizing electromagnetic waves, performance 
improvement and size and weight reduction were both accom- 
plished on the array-type CSMT method prospecting equipment. 
Next, a verification was given that elastic wave tomography works 





extremely effectively to detect fractures in the basic experiment 
fields. Basic experiments were made on the VSP and _high- 
precision reflection methods in the applicable experiment fields. In 
addition, a number of relevant devices to be used in tunnels and 
shafts were developed, with which two wells (1700 m class) were 
drilled in the applicable experiment field for the experiments in the 
coming period. Further, with regard to the prospecting method uti- 
lizing micro earthquakes, a prototype system was developed to 
process and analyze micro earthquake data. 4 figs. 


8498 (NEDO-P-9117) Survey on deep seated geothermal 
resource:drilling and production technology. New Energy and 
Industrial Technology Development Organization, Tokyo (Japan). 
Mar 1992. 470p. (in Japanese). Sponsored by New Energy and In- 
dustrial Technology Development Organization, Tokyo (Japan). 
Order Number DE93768471. Source: OST]; NTIS. 

The paper surveys and arranges the present status, the prob- 
lems, and the status of technical development in the investigation 
and the drilling and production technology required for development 
of deep geothermal resources which are promising as a resource 
having a high early-stage realizability, to make elements of the fu- 
ture technical development clear. Deep geothermal resources are 
defined to exist in basement rocks or intrusive rocks at the depth 
of 2,000m or more, and Kakkonda, Mori and Sumikawa geothermal 
fields are cited as examples for survey. As a result, it is confirmed 
that the investigation utilizing geothermal wells is effective to grasp 
the actual state of the deep geothermal resources. As to the 
drilling and production technology, the following environmental con- 
ditions are set as a target. Deep geothermal reservoirs are low in 
permeability as compared with shallow geothermal reservoirs. The 
temperature of the reservoirs reaches more than 300-350°C. Deep 
geothermal reservoirs are high in acidity, compared with shallow 
ones, which predicts a high acid environment (approximately PH3). 
Since the wells necessarily get deeper and higher in temperature, 
improvement should naturally be made on well drilling, logging and 
production technologies developed in the shallow geothermal de- 
velopment, so that those technologies can be applicable to the 
above-mentioned environment, and new technical problems to be 
solved will also arise. 128 refs., 180 figs., 57 tabs. 
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1505 Economic, Industrial, and Business Aspects 


8499 


fecting US geothermal firms: Exporting geothermal equipment 
final report. Los Alamos National Lab., NM (United States); Merid- 


(LA-SUB-93-2) Exporting licensing regulations af- 


ian Corp., Alexandria, VA (United States). Aug 1988. 44p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. Order Number DE93006332. Source: 
OSTI; NTIS; GPO Dep. 

This document presents a brief introduction and overview of the 
Department of Commerce's Export Administration Regulations 
which might affect potential US geothermal goods exporters. it is 
intended to make US geothermal firms officials aware of the exis- 
tence of such regulations and to provide them with references, 
contacts and phone numbers where they can obtain specific and 
detailed information and assistance. It must be stressed however, 
that the ultimate responsibility for complying with the above men- 
tioned regulations lies with the exporter who must consult the 
complete version of the regulations. 
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8500 (NEDO-P-9123) Survey report on the present status 
of the geothermal development and the environment. New En- 
ergy and Industrial Technology Development Organization, Tokyo 
(Japan). Mar 1992. 121p. (In Japanese). Sponsored by New En- 
ergy and Industrial Technology Development Organization, Tokyo 
(Japan). Order Number DE93768473. Source: OSTI; NTIS. 
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This article summarizes the present status of the geothermal 
development and its environmental effect, based on location, oper- 
ation, actual results and progress of the technical development of 
geothermal power plants in Japan. There are seen no biased to- 
pography in the areas where geothermal power plants are located. 
The prevailing thought on protection of the natural view is that the 
geothermal power plant should be located inconspicuously so as 
not to interrupt the surrounding landscape. A lot of local govern- 
ments are interested in the effects of the geothermal development 
on hot springs. Their principal thought for averting the effects on 
hot springs is that the development of geothermal reservoirs con- 
necting with hot spring aquifers should be avoided and those 
structurally different should be developed. Effects of the geother- 
mal development on quality of air and water, and the noise and 
vibration caused thereby are not regarded as especially important 
to the environmental conservation. A lot of advances are being 
made in technology for the geothermal development, which con- 
tributes to weakening the environmental effect of the geothermal 
development, such as reduction in the land area to be explored, 
systematic layout of the plant, detrease in wells to be renewed, 
and reduction in unsuccessful well-drilling. 28 figs., 21 tabs. 
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Refer also to citation(s) 8485, 8486, 8488, 8489, 8513, 8514, 
8515, 8521, 8522 


8501 (ETDE/JP-mf-93768249, pp. 73-79) Development of 
geothermal hot water power generation plant.: Development of 
the binary cycle generating plant (development of 10MW-class 
power plant). Hiwaki, Y. (New Energy and Industrial Technology 
Development Organization, Tokyo (Japan)). Agency of Industrial 
Science and Technology, Tokyo (Japan). Jul 1992. 126p. (in 
Japanese). In Japan’s Sunshine Project.: 1991 annual summary of 
geothermal energy R and D. Order Number DE93768249. Source: 
OSTI; NTIS (US Sales Only). 

This paper summarizes development of a 10-MW class binary 
cycle power generation plant for the Hohi Sugawara district as the 
candidate area for the purpose of effectively utilizing middle-high 
temperature hot water resources. The development was carried out 
as part of the Sunshine Project during the fiscal year 1991. An op- 
timal design for a plant using R-123 as the secondary media has 
already been completed, to which application of 5-propanol fluoride 
(5FP) and normal butane was discussed to substitute the former 
media. The result of the discussion was such that a normal butane 
applied plant is more advantageous in terms of output characteris- 
tics, an R-123 applied plant is more suitable in terms of economic 
effect, and a 5FP applied plant is intermediate between the two. 
The paper describes the detailed discussion results on especially 
the 5FP applied plant as to its system configuration, heat exchang- 
ers, and optimal plant cycles. Further descriptions are given on 
geological surveys on power plant foundations, environmental ef- 
fect surveys, natural earthquake observations, and ground water 
fluctuation observations. 3 tabs. 


8502 (ETDE/JP-mf-93768249, pp. 80-85) Development of 
geothermal hot water power generation plant.: Development of 
the binary cycle generating plant (development of a down-hole 
pump). Hiwaki, Y. (New Energy and Industrial Technology Devel- 
opment Organization, Tokyo (Japan)). Agency of Industrial Science 
and Technology, Tokyo (Japan). Jul 1992. 126p. (In Japanese). In 
Japan’s Sunshine Project.: 1991 annual summary of geothermal 
energy R and D. Order Number DE93768249. Source: OSTI; 
NTIS (US Sales Only). 

This paper describes briefly the progress of a development of a 
down-hole pump (DHP) driven by a submerged motor for a binary 
cycle power generation plant, carried out as part of the Sunshine 
Project during the fiscal year 1991. In continuation from the previ- 
ous year, fabrication was completed of the test DHP No. 3 
(comprising a pump section with a hot water flow rate of 200 t/h, a 
total head of 380 m, and a targeted hot water temperature of 
200°C and a motor section with an output of 400 kW). The DHP 
was incorporated and installed in a factory testing equipment. Also 
implemented are the modification and servicing of the machine to 
adapt the existing factory testing equipment to this machine, and 
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the addition of measuring instruments to improve monitoring func- 
tions of the equipment. On the other hand, preparations were 
performed for on-site tests of this test machine in the Sugawara 
area in Oita Prefecture, including modification and installation of 
the existing power supply facilities, piping for hot water pumping, 
fabrication of pit mouth equipment, laying-out of pipes for geother- 
mal water production and restoration, modification and installation 
of the existing handling equipment, and fabrication of power cables 
for testing. 


8503 (ETDE/JP-mf-93768249, pp. 108-114) Development 
of geothermal hot water power generation plant.: Development 
of hot dry rock power generation technology. Hiwaki, N. (New 
Energy and Industrial Technology Development Organization, 
Tokyo (Japan)). Agency of Industrial Science and Technology, 
Tokyo (Japan). Jul 1992. 126p. (In Japanese). In Japan’s Sunshine 
Project.: 1991 annual summary of geothermal energy R and D. 
Order Number DE93768249. Source: OSTI; NTIS (US Sales Only). 

This paper summarizes the results of developing elementary 
techniques for hot dry rock power generation system conducted by 
NEDO in the fiscal 1991. A circulation test which lasted 100 days 
in the Hijiori area in Yamagata Prefecture was performed, where a 
yield was achieved at about 78% during stable production. Effec- 
tive reservoir volumes were inferred by using geochemical surveys, 
and detailed discussions were given on crack systems from collect- 
ing green core samples. Ground AE observation networks and 
tri-axial double sondes were used to observe the AE associated 
with circulation tests and accelerated AE tests, where respective 
hypocenter zones were sought. Newly developed well measuring 
instruments include an equipment to detect and automatically 
record AE from signals from the tri-axial double sonde and analyze 
hypocenters in parallel, and an equipment to analyze AE data on a 
real-time basis. Preparatory works were proceeded in the fracture 
evaluating experiment field in the Hanazuka area in Fukushima 


Prefecture to develop technologies aiming at improve the accuracy 
of crack identification 


8504 (ETDE/JP-mf-93768249, pp. 115-121) Data analysis 
and evaluation on the development of geothermal hot water 
generation plant.: Data analysis and evaluation on the devel- 
opment of hot dry rock power generation technology. Usami, 
T. (National Institute for Resources and Environment, Tsukuba 
(Japan)). Agency of Industrial Science and Technology, Tokyo 
(Japan). Jul 1992. 126p. (In Japanese). In Japan’s Sunshine 
Project.: 1991 annual summary of geothermal energy R and D. 
Order Number DE93768249. Source: OSTI; NTIS (US Sales Only). 

This paper summarizes the results of researches on analyzing 
and evaluating hot dry rock heat extraction systems, carried out by 
the Resource and Environmental Technology Research Institute 
during the fiscal 1991. During the period of tests for circulation be- 
tween one injection well and three production wells conducted in 
that fiscal year by NEDO at Hijiori, Yamagata Prefecture, such data 
were collected as temperatures, pressures, hot water flow rates, 
and steam flow rates at pit mouths, and a tracer test was also 
performed. The result revealed that increase in injection amount re- 
duces the yield, and that it is possible to infer how the flow paths 
change between the wells as the test progresses. Improvements 
were given on simulation models by collating the circulation test 
data with the result of calculation on heat extraction behaviors us- 
ing a reservoir simulator of finite element heat and mass (FEHM) 
transfer code system. Discussions were given on ground pressure 
evaluation using a differential distortion curve andlyzing method 
that uses green cores collected from the wells. 4 figs., 1 tab. 


8505 (ETDE/JP-mf-93768268, pp. 70-79) Development of 
geothermal hot water power generation plant.: Development of 
the binary cycle generating plant (development of 10MW-class 
power plant). Agency of Industrial Science and Technology, Tokyo 
(Japan). Jul 1992. 135p. In Japan’s Sunshine Project.: 1991 an- 
nual summary of geothermal energy R and D. Order Number 
DE93768268. Source: OSTI; NTIS (US Sales Only). 

This paper summarizes development of a 10-MW class binary 
cycle power generation plant for the Hohi Sugawara district as the 
candidate area for the purpose of effectively utilizing middle-high 
temperature hot water resources. The development was carried out 
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as part of the Sunshine Project during the fiscal year 1991. An op- 
timal design for a plant using R-I23 as the secondary media has 
already been completed, to which application of 5-propanol fluoride 
(5FP) and normal butane was discussed to substitute the former 
media. The result of the discussion was such that a normal butane 
applied plant is more advantageous in terms of output characteris- 
tics, an R-I23 applied plant is more suitable in terms of economic 
effect, and a 5FP applied piant is intermediate between the two. 
The paper describes the detailed discussion results on especially 
the 5FP applied plant as to its system configuration, heat exchang- 
ers, and optimal plant cycles. Further descriptions are given on 
geological surveys on power plant foundations, environmental ef- 
fect surveys, natural earthquake observations, and ground water 
fluctuation observations. 3 tabs. 


8506 (ETDE/JP-mf-93768268, pp. 115-124) Development 
of geothermal hot water power generation plant.: Development 
of hot dry rock power generation technology. Hiwaki, N. (New 
Energy and Industrial Technology Development Organization, 
Tokyo (Japan)). Agency of Industrial Science and Technology, 
Tokyo (Japan). Jul 1992. 135p. In Japan’s Sunshine Project.: 1991 
annual summary of geothermal energy R and D. Order Number 
DE93768268. Source: OSTI; NTIS (US Sales Only). 

This paper summarizes the results of developing elementary 
techniques for hot dry rock power generation system conducted by 
NEDO in the fiscal 1991. A circulation test which lasted 100 days 
in the Hijiori area in Yamagata Prefecture was performed, where a 
yield was achieved at about 78% during stable production. Effec- 
tive reservoir volumes were inferred by using geochemical surveys, 
and detailed discussions were given on crack systems from collect- 
ing green core samples. Ground AE observation networks and 
tri-axial double sondes were used to observe the AE associated 
with circulation tests and accelerated AE tests, where respective 
hypocenter zones were sought. Newly developed well measuring 
instruments include an equipment to detect and automatically 
record AE from signals from the tri-axial double sonde and analyze 
hypocenters in parallel, and an equipment to analyze AE data on a 
real-time basis. Preparatory works were proceeded in the fracture 
evaluating experiment field in the Hanazuka area in Fukushima 
Prefecture to develop technologies aiming at improve the accuracy 
of crack identification. 


8507 (ETDE/JP-mf-93768268, pp. 125-130) Data analysis 
and evaluation on the development of geothermal hot water 
power generation plant.: Data analysis and evaluation on the 
development of hot dry rock power generation technology. Us- 
ami, T. (National Institute for Resources and Environment, Tsukuba 
(Japan)). Agency of Industrial Science and Technology, Tokyo 
(Japan). Jul 1992. 135p. In Japan’s Sunshine Project.: 1991 an- 
nual summary of geothermal energy R and D. Order Number 
DE93768268. Source: OSTI; NTIS (US Sales Only). 

This paper summarizes the results of researches on analyzing 
and evaluating hot dry rock heat extraction systems, carried out by 
the Resource and Environmental Technology Research Institute 
during the fiscal 1991. During the period of tests for circulation be- 
tween one injection well and three production wells conducted in 
that fiscal year by NEDO at Hijiori, Yamagata Prefecture, such data 
were collected as temperatures, pressures, hot water flow rates, 
and steam flow rates at pit mouths, and a tracer test was also 
performed. The result revealed that increase in injection amount re- 
duces the yield, and that it is possible to infer how the flow paths 
change between the wells as the test progresses. Improvements 
were given on simulation models by collating the circulation test 
data with the result of calculation on heat extraction behaviors us- 
ing a reservoir simulator of finite element heat and mass (FEHM) 
transfer code system. Discussions were given on ground pressure 
evaluation using a differential distortion curve analyzing method 
that uses green cores collected from the wells. 4 figs., 1 tab. 
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8508 (ETDE/JP-mf-93768249, pp. 14-20) Studies on 
drilling method for geothermal well and on downhole coaxial 





heat exchanger system. Usami, T. (National Institute for Re- 
sources and Environment, Tsukuba (Japan)). Agency of Industrial 
Science and Technology, Tokyo (Japan). Jul 1992. 126p. (In 
Japanese). In Japan’s Sunshine Project.: 1991 annual summary of 
geothermal energy R and D. Order Number DE93768249. Source: 
OSTI; NTIS (US Sales Only). 

This paper summarizes the results obtained in 1991 of the stud- 
ies on geothermal well drilling technologies as part of the Sunshine 
Project. On knife bits that have been verified sufficiently applicable 
to drilling hot and hard rocks, a design standard was established 
for the number of fitting and arranging knives according to bit 
shapes and bit diameters. Further, with an objective to acquire fun- 
damental information to analyze bottom hole conditions from 
working features of drilling tools, drilling experiments were carried 
out using different bits on several kinds of rock with different hard- 
ness, and measurements were made on vibrations occurring to 
bits. Further, in order to acquire basic information on heat extrac- 
tion using a well and downhole coaxial heat exchange system, 
discussions were given on effective heat conductivities using simu- 
lated test specimens. In addition, based on the analyses of data 
acquired in the conceptional demonstration experiment performed 
in Hawaii Island in the previous year, discussions were made on 
predicting heat transfer mechanisms in ground beds and on amount 
of heat extracted during the period of the experiment. 7 figs. 


8509 (ETDE/JP-mf—93768249, pp. 21-26) Studies on 
geothermal material development. Ikeuchi, J. (Government In- 
dustrial Research Institute, Tohoku, Sendai (Japan)). Agency of 
Industrial Science and Technology, Tokyo (Japan). Jul 1992. 126p. 
(In Japanese). In Japan’s Sunshine Project.: 1991 annual sum- 
mary of geothermal energy R and D. Order Number DE93768249. 
Source: OSTI; NTIS (US Sales Only). 

This paper summarizes the results obtained in 1991 of the stud- 
ies on developing geothermal materials performed as part of the 
Sunshine Project. A corrosion test on stainless steels in hot water 
(ternperature from 300°C to 500°C and pressure from 200 kgf/cm? 
to 800 kgf/cm* revealed that the corrosion rates decrease linearly 
with increasing pressure under a fixed temperature condition); that 
the corrosion rates increase linearly with increasing temperature 
when the pressure is fixed; and condensation of chromium occurs 
on the surface film. Observations and measurements were made 
on damages to materials that are exposed to high-velocity two- 
phase flows (with a flow velocity from 177 m/s to 340 m/s, and a 
ratio of liquid volume flow rate to entire volume flow rate at 0 to 
0.004). As a result, it was clarified that the damages to aluminum 
test specimens (total volume of formed pits) increase remarkably 
as a result of synergistic effect from erosion and corrosion, and 
that the damages to soft steel test specimens were caused mainly 
from corrosion. 4 figs. 


8510 (ETDE/JP-mf-93768249, pp. 27-32) Researches on 
fracturing and heat extraction from hot dry rock. Usami, T. 
(National Institute for Resources and Environment, Tsukuba 
(Japan)). Agency of Industrial Science and Technology, Tokyo 
(Japan). Jul 1992. 126p. (In Japanese). In Japan’s Sunshine 
Project.: 1991 annual summary of geothermal energy R and D. 
Order Number DE93768249. Source: OSTI; NTIS (US Sales Only). 

This paper summarizes researches on fracturing and heat extrac- 
tion from hot dry rock carried out as part of the Sunshine Project 
during the fiscal year 1991. Cubic granite test specimens were 
fractured with water pressure to form cracks, then the pressure 
was reduced and again raised to open the cracks to observe the 
AE hypocenter locations when the cracks were first generated and 
then reopened. It was confirmed that the hypocenter distribution for 
the two cases shows very little difference, and is harmonious with 
locations and shapes of the cracks. An experiment was carried out 
in which water is injected into plane cracks made by water pres- 
sure fracturing and formed in column-like granite test specimens 
perpendicularly to its axial direction, the water being injected 
through holes along the center axis, to assess the impedance in 
the cracks. It was found that increasing the load applied on a rock 
in its axial direction increases the water injection pressure, and that 
the impedance in the cracks tends to decrease as the water 
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injection pressure is increased. A small-scale heat extraction ex- 
periment has been performed utilizing the tunnel in a mine in 
succession from the experiment in the previous year. 6 figs. 


8511 (ETDE/JP-mf-93768249, pp. 33-39) Studies on total 
system utilization of geothermal hot water. Ikeuchi, J. (Govern- 
ment Industrial Research institute, Tohoku, Sendai (Japan)). 
Agency of Industrial Science and Technology, Tokyo (Japan). Jul 
1992. 126p. (In Japanese). In Japan’s Sunshine Project.: 1991 an- 
nual summary of geothermal energy R and D. Order Number 
DE93768249. Source: OSTI; NTIS (US Sales Only). 

This paper summarizes researches on total utilization of geother- 
mal hot water carried out as part of the Sunshine Project during 
the fiscal year 1991. The numerical calculation method proposed in 
the previous year to evaluate flows of hot water and transfer of 
heat in cracks (based on the double-clearance, double-permeability 
type approximation method to calculate flows in cracks and flows 
in rock matrices individually) was applied to heat extraction from 
hot rocks containing single cracks to verify the effectiveness of the 
calculation method. A computation was also performed that takes 
into consideration the case where the Non-Darcy effect or the 
properties of fluids in the cracks are the function of temperatures 
and pressures. A testing equipment was built to test characteristics 
of fluids in the cracks to discuss pressure losses associated with 
the flows in the cracks. Protrusions were disposed on simulated 
cracks to represent roughness of the rock fracture face. The paper 
also summarizes the results of the studies (which have been com- 
pleted in the previous year) on technologies to collect useful 
components from hot water. 5 figs. 


8512 (ETDE/JP-mf-93768249, pp. 66-72) Analysis and 
evaluation of exploration methods for fractured type geother- 
mal reservoir. Miyazaki, T. (Geological Survey of Japan, Tsukuba 
(Japan)); Kawamura, M. Agency of Industrial Science and Technol- 
ogy, Tokyo (Japan). Jul 1992. 126p. (In Japanese). In Japan’s 
Sunshine Project.: 1991 annual summary of geothermal energy R 
and D. Order Number DE93768249. Source: OSTI; NTIS (US 
Sales Only). 

This paper summarizes the results of analyses and evaluations 
on the exploration methods for fractured type geothermal reser- 
voirs, conducted jointly by the Geological Survey Institute and 
NEDO during the fiscal 1991. With an objective to improve the 
accuracy of exploring geothermal fluid resources governed by frac- 
ture systems, researches have been made on the following 
matters: Observations in the Sengan area using the MT and TEM 
methods, and the result of analyses thereof; detection of fracture 
systems based on analyzing the data analysis software and the 
well logging data related to the high-precision elastic wave reflec- 
tion method, and evaluation on the characters thereof; to increase 
the application depth of exploration by using the VSP; effects of 
models on the inversion result of an elastic wave tomography; de- 
veloping a new method for the P-wave tomography and verifying 
its effectiveness using a simulation experiment; analyzing well test 
results, and a fracture system simulation related thereto; observing 
micro earthquake activities associated with water pressure fracture; 
and utilizing geothermal information data bases. 


8513 (ETDE/JP-mf-93768249, pp. 86-93) Development of 
geothermal hot water power generation plant.: Studies on 
physicochemical mechanism of hot water injection (develop- 
ment of technology for increasing geothermal energy 
recovery). Hiwaki, N. (New Energy and Industrial Technology De- 
velopment Organization, Tokyo (Japan)). Agency of Industrial 
Science and Technology, Tokyo (Japan). Jul 1992. 126p. (in 
Japanese). In Japan’s Sunshine Project.: 1991 annual summary of 
geothermal energy R and D. Order Number DE93768249. Source: 
OSTI; NTIS (US Sales Only). 

This paper summarizes the results of developing a technology to 
increase geothermal energy recovery, carried out by NEDO during 
the fiscal 1991. The following activities have been implemented on 
methods to confirm cracks generated by magnetic fluids: Develop- 
ment of heat resistance tri-axial magnetic force measuring 
equipment to be used in shafts; improvement of the measuring 
system using the BTBR system; development of crack confirming 
and analyzing simulators; and verification of applicability of the 
BTBR system by making tests of experimental hole injection 
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measurements on a magnetic tracer in mine shafts. Next, on appli- 
cation of the water pressure fracturing method, improvements were 
made on simulators to analyze cracking behavior, and injection 
tests (evaluation of fluid efficiency in injected fluids and leak-off 
coefficients) were given on structure testing wells drilled in the pre- 
vious year at the experiment fields in the Yunomori area in lwate 
Prefecture. Further, a production well (approximately 1300-m deep) 
was drilled at the above experiment field for on-site experiments on 
the water pressure fracturing method. A complementary survey 
was also carried out in the support fields. 1 tab. 


8514 (ETDE/JP-mf—93768249, pp. 94-100) Development of 
geothermal hot water power generation plant.: Development of 
techniques to control lost circulation in geothermal wells. Hi- 
waki, N. (New Energy and Industrial Technology Development 
Organization, Tokyo (Japan)). Agency of Industrial Science and 
Technology, Tokyo (Japan). Jul 1992. 126p. (in Japanese). In 
Japan’s Sunshine Project.: 1991 annual summary of geothermal 
energy R and D. Order Number DE93768249. Source: OSTI; 
NTIS (US Sales Only). 

This paper summarizes the results obtained in 1991 of the re- 
search and development of lost circulation controlling techniques in 
geothermal! wells carried out as part of the Sunshine Project. The 
developed lost circulation controlling expert system was added with 
final improvement, and a demonstration test of the system using 
test wells at the Sugawara area in Oita Prefecture verified the 
reasonability of inferences made by the system. In addition, discus- 
sions were given on blocking effects of each of several kinds of 
mixed lost circulation materials (LCM), cement-based blocking ma- 
terials, and chemical-based blocking materials using a simulating 
test equipment under high temperatures (approximately 200°C at 
maximum). Further, evaluation tests were performed for the lost 
circulation bed detecting and analyzing technique, blocking materi- 
als, and injection methods developed from these studies on totally 
lost circulations occurred three times in the said wells at a depth of 
approximately 600 meters. While the gypsum-based blocking mate- 
rials exhibited good blocking effect, other materials did not 
necessarily provided sufficient effect. 


8515 


(ETDE/JP-mf—93768249, pp. 101-107) Development 
of geothermal hot water power generation plant.: Development 
of MWD system for geothermal wells. Hiwaki, N. (New Energy 


and Industrial Technology Development Organization, Tokyo 
(Japan)). Agency of Industrial Science and Technology, Tokyo 
(Japan). Jul 1992. 126p. (In Japanese). In Japan’s Sunshine 
Project.: 1991 annual summary of geothermal energy R and D. 
Order Number DE93768249. Source: OSTI; NTIS (US Sales Only). 

This paper summarizes the results obtained in 1991 (the first fis- 
cal year) of the development of a system to detect shaft bottom 
information on geothermal well drilling, carried out as part of the 
Sunshine Project. An overall structure chart was prepared to show 
the system structure and the data flow. Discussions were given on 
each item of the entire system structure, shaft bottom devices 
(sonde, sensor subassembly, sonde and subassembly signal trans- 
mitting and receiving device), and ground devices, which led to 
establishing guidelines for detail designs. Further, with respect to 
developing analytical systems, a development was made on proto- 
types of shaft-remain planning and indicating programs to be 
incorporated in the shaft-remain control aiding system. A concep- 
tional design was made on a well evaluation aiding system 
(temperature analyzing system and pressure analyzing system). 
The paper describes additionally the items of information obtained 


from surveys in foreign countries, and problems in future research 
and development. 


8516 (ETDE/JP-mf-93768268, pp. 10-16) Studies on 
drilling method for geothermal well and on downhole coaxial 
heat exchanger system. Usami, T. (National Institute for Re- 
sources and Environment, Tsukuba (Japan)). Agency of Industrial 
Science and Technology, Tokyo (Japan). Jul 1992. 135p. In 
Japan's Sunshine Project.: 1991 annual summary of geothermal 
energy R and D. Order Number DE93768268. Source: OSTI; 
NTIS (US Sales Only). 

This paper summarizes the results obtained in 1991 of the stud- 
ies on geothermal well drilling technologies as part of the Sunshine 
Project. On knife bits that have been verified sufficiently applicable 
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to drilling hot and hard rocks, a design standard was established 
for the number of fitting and arranging knives according to bit 
shapes and bit diameters. Further, with an objective to acquire fun- 
damental information to analyze bottom hole conditions from 
working features of drilling tools, drilling experiments were carried 
out using different bits on several kinds of rock with different hard- 
ness, and measurements were made on vibrations occurring to 
bits. Further, in order to acquire basic information on heat extrac- 
tion using a well and downhole coaxial heat exchange system, 
discussions were given on effective heat conductivities using simu- 
lated test specimens. In addition, based on the analyses of data 
acquired in the conceptional demonstration experiment performed 
in Hawaii Island in the previous year, discussions were made on 
predicting heat transfer mechanisms in ground beds and on amount 
of heat extracted during the period of the experiment. 7 figs. 


8517 (ETDE/JP-mf-93768268, pp. 17-22) Studies on 
geothermal material development. Ikeuchi, J. (Government In- 
dustrial Research Institute, Tohoku, Sendai (Japan)). Agency of 
Industrial Science and Technology, Tokyo (Japan). Jul 1992. 135p. 
In Japan’s Sunshine Project.: 1991 annual summary of geothermal 
energy R and D. Order Number DE93768268. Source: OST]; 
NTIS (US Sales Only). 

This paper summarizes the results obtained in 1991 of the stud- 
ies on developing geothermal materials performed as part of the 
Sunshine Project. A corrosion test on stainless steels in hot water 
(temperature from 300°C to 500°C and pressure from 200kgt/cm? 
to 800 kgf/cm?) revealed that the corrosion rates decrease linearly 
with increasing pressure under a fixed temperature condition; that 
the corrosion rates increase linearly with increasing temperature 
when the pressure is fixed; and condensation of chromium occurs 
on the surface film. Observations and measurements were made 
on damages to materials that are exposed to high-velocity two- 
phase flows (with a flow velocity from 177 m/s to 340 m/s, and a 
ratio of liquid volume flow rate to entire volume flow rate at 0 to 
0.004). As a result, it was clarified that the damages to aluminum 
test specimens (total volume of formed pits) increase remarkably 
as a result of synergistic effect from erosion and corrosion, and 
that the damages to soft steel test specimens were caused mainly 
from corrosion. 4 figs. 


8518 (ETDE/JP-mf—93768268, pp. 23-29) Researches on 
fracturing and heat extraction from hot dry rock. Usami, T. 
(National Institute for Resources and Environment, Tsukuba 
(Japan)). Agency of Industrial Science and Technology, Tokyo 
(Japan). Jul 1992. 135p. In Japan’s Sunshine Project.: 1991 an- 
nual summary of geothermal energy R and D. Order Number 
DE93768268. Source: OSTI; NTIS (US Sales Only). 

This paper summarizes researches on fracturing and heat extrac- 
tion from hot dry rock carried out as part of the Sunshine Project 
during the fiscal year 1991. Cubic granite test specimens were 
fractured with water pressure to form cracks, then the pressure 
was reduced and again raised to open the cracks to observe the 
AE hypocenter locations when the cracks were first generated and 
then reopened. It was confirmed that the hypocenter distribution for 
the two cases shows very little difference, and is harmonious with 
locations and shapes of the cracks. An experiment was carried out 
in which water is injected into plane cracks made by water pres- 
sure fracturing and formed in column-like granite test specimens 
perpendicularly to its axial direction, the water being injected 
through holes along the center axis, to assess the impedance in 
the cracks. It was found that increasing the load applied on a rock 
in its axial direction increases the water injection pressure, and that 
the impedance in the cracks tends to decrease as the water 
injection pressure is increased. A small-scale heat extraction ex- 
periment has been performed utilizing the tunnel in a mine in 
succession from the experiment in the previous year. 6 figs. 


8519 (ETDE/JP-mf-93768268, pp. 30-37) Studies on total 
system utilization of geothermal hot water. Ikeuchi, J. (Govern- 
ment Industrial Research Institute, Tohoku, Sendai (Japan)). 
Agency of industrial Science and Technology, Tokyo (Japan). Jul 
1992. 135p. In Japan’s Sunshine Project.: 1991 annual summary 
of geothermal energy R and D. Order Number DE93768268. 
Source: OSTI; NTIS (US Sales Only). 





This paper summarizes researches on total utilization of geother- 
mal hot water carried out as part of the Sunshine Project during 
the fiscal year 1991. The numerical calculation method proposed in 
the previous year to evaluate flows of hot water and transfer of 
heat in cracks (based on the double-clearance, double-permeability 
type approximation method to calculate flows in cracks and flows 
in rock matrices individually) was applied to heat extraction from 
hot rocks containing single cracks to verify the effectiveness of the 
calculation method. A computation was also performed that takes 
into consideration the case where the Non-Darcy effect or the 
properties of fluids in the cracks are the function of temperatures 
and pressures. A testing equipment was built to test characteristics 
of fluids in the cracks to discuss pressure losses associated with 
the flows in the cracks. Protrusions were disposed on simulated 
cracks to represent roughness of the rock fracture face. The paper 
also summarizes the results of the studies (which have been com- 
pleted in the previous year) on technologies to collect useful 
components from hot water. 5 figs. 


8520 (ETDE/JP-mf-93768268, pp. 64-69) Analysis and 
evaluation of exploration methods for fractured type geother- 
mal reservoir. Miyazaki, T. (Geological Survey of Japan, Tsukuba 
(Japan)); Kawamura, M. Agency of Industrial Science and Technol- 
ogy, Tokyo (Japan). Jul 1992. 135p. In Japan’s Sunshine Project.: 
1991 annual summary of geothermal energy R and D. Order 
Number DE93768268. Source: OSTI; NTIS (US Sales Only). 

This paper summarizes the results of analyses and evaluations 
on the exploration methods for fractured type geothermal reser- 
voirs, conducted jointly by the Geological Survey Institute and 
NEDO during the fiscal 1991. With an objective to improve the 
accuracy of exploring geothermal fluid resources governed by frac- 
ture systems, researches have been made on the following 
matters: Observations in the Sengan area using the MT and TEM 
methods, and the result of analyses thereof; detection of fracture 
systems based on analyzing the data analysis software and the 
well logging data related to the high-precision elastic wave reflec- 
tion method, and evaluation on the characters thereof; to increase 
the application depth of exploration by using the VSP; effects of 
models on the inversion result of an elastic wave tomography; de- 
veloping a new method for the P-wave tomography and verifying 
its effectiveness using a simulation experiment; analyzing well test 
results, and a fracture system simulation related thereto; observing 
micro earthquake activities associated with water pressure fracture; 
and utilizing geothermal information data bases. 


8521 (ETDE/JP-mf-93768268, pp. 83-93) Development of 
geothermal hot water power generation plant.: Studies on 
physicochemical mechanism of hot water injection (develop- 
ment of technology for increasing geothermal energy 
recovery). Hiwaki, N. (New Energy and Industrial Technology De- 
velopment Organization, Tokyo (Japan)). Agency of Industrial 
Science and Technology, Tokyo (Japan). Jul 1992. 135p. In 
Japan’s Sunshine Project.: 1991 annual summary of geothermal 
energy R and D. Order Number DE93768268. Source: OSTI; 
NTIS (US Sales Only). 

This paper summarizes the results of developing a technology to 
increase geothermal energy recovery, carried out by NEDO during 
the fiscal 1991. The following activities have been implemented on 
methods to confirm cracks generated by magnetic fluids: Develop- 
ment of heat resistance tri-axial magnetic force measuring 
equipment to be used in shafts; improvement of the measuring 
system using the BTBR system; development of crack confirming 
and analyzing simulators; and verification of applicability of the 
BTBR system by making tests of experimental hole injection 
measurements on a magnetic tracer in mine shafts. Next, on appli- 
cation of the water pressure fracturing method, improvements were 
made on simulators to analyze cracking behavior, and injection 
tests (evaluation of fluid efficiency in injected fluids and leak-off 
coefficients) were given on structure testing wells drilled in the pre- 
vious year at the experiment fields in the Yunomori area in Iwate 
Prefecture. Further, a production well (approximately 1300-m deep) 
was drilled at the above experiment field for on-site experiments on 
the water pressure fracturing method. A complementary survey 
was also carried out in the support fields. 1 tab. 
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8522 (ETDE/JP-mf-93768268, pp. 104-114) Development 
of geothermal hot water power generation plant.: Development 
of MWD system for geothermal wells. Hiwaki, N. (New Energy 
and Industrial Technology Development Organization, Tokyo 
(Japan)). Agency of Industrial Science and Technology, Tokyo 
(Japan). Jul 1992. 135p. In Japan’s Sunshine Project.: 1991 an- 
nual summary of geothermal energy R and D. Order Number 
DE93768268. Source: OSTI; NTIS (US Sales Only). 

This paper summarizes the results obtained in 1991 (the first fis- 
cal year) of the development of a system to detect shaft bottom 
information on geothermal well drilling, carried out as part of the 
Sunshine Project. An overall structure chart was prepared to show 
the system structure and the data flow. Discussions were given on 
each item of the entire system structure, shaft bottom devices 
(sonde, sensor subassembly, sonde and subassembly signal trans- 
mitting and receiving device), and ground devices, which led to 
establishing guidelines for detail designs. Further, with respect to 
developing analytical systems, a development was made on proto- 
types of shaft-remain planning and indicating programs to be 
incorporated in the shaft-remain control aiding system. A concep- 
tional design was made on a well evaluation aiding system 
(temperature analyzing system and pressure analyzing system). 
The paper describes additionally the items of information obtained 
from surveys in foreign countries, and problems in future research 
and development. 


8523 (ETSU-G-151-P7) Camborne geothermal energy 
project techniques for the improvement of the hydraulic per- 
formance of HDR reservoirs. Parker, R.H. (ed.). Camborne 
School of Mines (United Kingdom). Geothermal Energy Project. 
1992. 133p. Order Number DE93760825. Source: OSTI; NTIS (US 
Sales Only). 

An experiment to place proppants from the production well at 
Rosemanowes is described, and it is concluded that the proppant 
was placed satisfactorily, and resulted in an improved hydraulic 
performance in a downhole pump test. This was achieved at the 
expense of the thermal performance of the system as a new cold 
main flow entry to the production well was introduced. A localised 
secondary stimulation in the production well failed to improve the 
hydraulic performance of the low flow zone in that well. The prop- 
pant placement accompanying this stimulation failed because the 
gel carrying the proppant did not cross-link. A repeat secondary 
stimulation in the production well was carried out satisfactorily, but 
again failed to improve the hydraulic performance of the low flow 
zone significantly. This result led to proposals for a "multi-cell” 
stimulation design for HDR systems, based on many small inde- 
pendent stimulations placed to connect the production and injection 
wells in a parallel configuration. (author). 


1510 Direct Energy Utilization 


8524 (DOE/ID/13040-T15) Geothermal direct-heat utiliza- 
tion assistance: Federal Assistance Program: Quarterly 
project progress report, October-December 1992. Oregon Inst. 
of Tech., Klamath Falls, OR (United States). Geo-Heat Center. 
1992. 27p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG07-90ID13040. Order Number 
DE93007136. Source: OSTI; NTIS; GPO Dep. 

Progress on technical assistance, R&D activities, technology 
transfer, and geothermal progress monitoring is summarized. 


16 TIDAL AND WAVE POWER 
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8525 (ETSU-TID-4008-P1) Algal stabilisation of estuarine 
sediments. Bristol Univ. (United Kingdom). Severn Estuary Re- 
search Group. 1992. 70p. Order Number DE93760826. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The presence of benthic microalgae can increase the stability of 
intertidal sediments and influence sediment fluxes within an estuar- 
ine environment. Therefore the relative importance of algal 
stabilisation needs to be understood to help predict the effects of a 
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tidal barrage. The biogenic stabilisation of intertidal estuarine sedi- 
ments by epipelic diatom films and the macrophyte Vaucheria was 
studied at three sites on the Severn Estuary. The cohesive 
strength meter (CSM) was developed to measure surface critical 
shear stress with varied algal density. A number of techniques 
have been used to determine the general in situ erodibility of cohe- 
sive estuarine sediments. The measurements of sediment shear 
strength and critical erosion velocity were investigated. Field exper- 
iments were undertaken to investigate the effect of algae on 
binding sediments, and a predictive method for the assessment of 
sediment stabilisation by algal binding was developed. (author). 


8526 (ETSU-TID-4008-P2) Algae stabilisation of estuarine 
sediments. Bristol Univ. (United Kingdom). Seven Estuary Re- 
search Group. 1992. 65p. Order Number DE93764694. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The presence of benthic microaigae can increase the stability of 
intertidal sediments and influence sediment fluxes within an estuar- 
ine environment. Therefore the relative importance of algal 
stabilisation needs to be understood to help predict the effects of a 
tidal barrage. The objectives of this study are: to assess the signifi- 
cance of stabilisation of sediments by algae, in relation to the 
changes in hydrodynamic and sedimentological regimes arising 
from the construction of tidal power barrages; to identify a reliable 
and meaningful method of measuring the effectiveness, including 
duration, of algal binding on sediment stability, and to relate this 
method to other methods of measuring critical erosion velocity and 
sediment shear strength; to undertake a series of field experiments 
investigating the effect of algae on binding sediments and the pa- 
rameters which could potentially influence such binding and to 
develop a predictive method for the assessment of sediment stabil- 
isation by algal binding. This report contains plates, figures and 
tables. (author). 


8527 (ETSU-TID-4110) An assessment of fish mortality at 
the Rance tidal power barrage, Brittany, France. Lockwood, 
S.J.; Baynes, S.M. Ministry of Agriculture, Fisheries and Food, 
Conwy (United Kingdom). Fisheries Lab. 1992. 32p. Order Number 
DE93760823. Source: OSTI; NTIS (US Sales Only); INIS. 

This report describes the results of three weeks field work car- 
ried out on the Rance Estuary in August 1991. The objectives were 
to make a preliminary assessment of the relative frequency with 
which dead fish accumulate in the Rance barrage lock pit; to as- 
sess the likely cause of mortality; and to assess the success with 
which marine fish migrate across a tidal barrage by tagging a vari- 
ety of species within the barrage basin. (author). 


1607 Tidal Power Plants 


8528 (ETSU-TID-4103) The benefit of flood pumping to 
tidal energy schemes. Potts, R.; Watson, D. NEI International Re- 
search and Development Co. Ltd., Newcastle-on-Tyne (United 
Kingdom). 1992. 56p. Order Number DE93760824. Source: OSTI; 
NTIS (US Sales Only). 

It is well established that tidal energy schemes should, in gen- 
eral, benefit from the addition of flood pumping. In this mode of 
operation the turbines are driven as pumps in order to transfer wa- 
ter from the sea into the basin and thereby increase the quantity 
and head of water available subsequently for ebb generation. In re- 
cent studies of the proposed Severn and Mersey schemes, various 
computer based mathematical models have been used to simulate 
and optimise barrage operation. These models use the characteris- 
tics of modern designs of hydraulic machines operating in both the 
turbine and pump modes. The primary objective of this project was 
to determine the low head pump characteristics of existing 
machines whose turbine characteristics had previously been accu- 
rately measured by model testing. (author). 
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1701 Resources and Availability (Climatology) 


8529 (ECN-R-92-013) SWIFT program for  three- 
dimensional wind simulation: Part 1: Model description and 
program verification. Winkelaar, D. Netherlands Energy Research 
Foundation (ECN), Petten (Netherlands). Dec 1992. 64p. Order 
Number DE93767616. Source: OSTI; NTIS (US Sales Only). 

Simulation of Wind Fields in Time (SWIFT) is a computer pro- 
gram for numerical simulation of stochastic wind fields in the time 
domain. The resulting wind speed time series can be used as input 
to any (horizontal axis) wind turbine structural dynamics program 
based on blade element-momentum theory. The underlying algo- 
rithm of SWIFT is based on a Fourier synthesis method for the 
simulation of multivariate, multidimensional random processes. In 
particular SWIFT simulates numerically an uni-variate (only the v- 
component of the wind speed vector), three-dimensional (time and 
two polar coordinates) random field. The program distinguishes it- 
self from wind simulation programs based on the same method, 
viz. the 'Sandia method’, in being computationally efficient. Signifi- 
cant savings in computer time are achieved by a fast method to 
factorize the special matrix, assuming uniform spatial coherence 
over the rotor plane. A description is given of the simulation 
method, the implementation and the verification of the program. 
Special attention is paid to the method to factorize the special ma- 
trix. The results shown are based on SWIFT version 1.0. 30 figs., 4 
tabs., 2 app., 52 refs. 


8530 (PNL-SA-21320) Gridded state maps of wind elec- 
tric potential. Schwartz, M.N.; Elliott, D.L.; Gower, G.L. Pacific 
Northwest Lab., Richland, WA (United States). Oct 1992. 10p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. (CONF-921049-7: Windpower '92, 
Seattle, WA (United States), 19-23 Oct 1992). Order Number 
DE93004556. Source: OSTI; NTIS; GPO Dep. 

Estimates of wind electric potential and available windy land area 
in the contiguous United States, calculated in 1991, have been 
revised by incorporating actual data on the distribution of environ- 
mental exclusion areas where wind energy development would be 
prohibited or severely restricted. The new gridded data base with 
actual environmental exclusion areas, in combination with a 'moder- 
ate’ land-use scenario, is the basis for developing the first gridded 
maps of available windy land and wind electric potential. Gridded 
maps for the 48 contiguous states show the estimated windy land 
area and electric potential for each grid cell (1/40 latitude by 1/30 
longitude). These new maps show the distribution of the estimated 
wind electric potential and available windy land within an individual 
state, unlike previous national maps that only show estimates of the 
total wind electric potential for the state as a whole. While changes 
for some individual states are fairly large (in percentage), on a 
national basis, the estimated windy land area and wind electric po- 
tential are only about 1% to 2% higher than estimated in 1991. 


1704 Economic, Industrial, and Business Aspects 
Refer also to citation(s) 8274, 9197, 9198 


8531 (CIEMAT-681) Starting-up sequence of the AWEC- 
60 windturbine. Avia, F.; Cruz, M. de la. Centro de 
Investigaciones Energeticas, Medioambientales y Tecnologicas 
(CIEMAT), Madrid (Spain). 1991. 126p. (In Spanish). Order Num- 
ber DE93755555. Source: OSTI; NTIS. 

One of the most critical status of the windturbines operation is 
the starting-up sequence and the conection to the grid, due to the 
actuating loads that could be several times the loads during opera- 
tion at rated conditions. Due to this fact, the control strategy is very 
important during the starting-up sequence in order to minimize the 
loads on the machine. For this purpose it is necessary to analyze 
the behaviour of the windturbine during that sequence in different 
wind conditions and machine conditions. This report shows the 
graphic information about fifty starting-up sequences of the AWEC- 
60 wind turbine of 60 m. diameter and 1200 kW of rated power, 
recordered in April 1991 and cut-out wind speed. (author) 





8532 (CIEMAT-698) Power curve of the AWEC-60 wind 
turbine. Avia, F. Centro de Investigaciones Energeticas, Medioam- 
bientales y Tecnologicas (CIEMAT), Madrid (Spain). 1992. 35p. (in 
Spanish). Order Number DE93755578. Source: OSTI; NTIS. 

The experimental windturbine AWEC-60 was developed to evalu- 
ate the possibilities of the Large Windturbines, from the technical 
and economical point of view. The project was developed by a 
spanish-german group, integrated by Union Fenosa, Asinel, M.A.N. 
Neue Technologie and the Instituto de Energias Renovables from 
CIEMAT, starting the operation during the year 1990. In this paper, 
the obtention of the windturbine’s power curve is presented, whict: 
has been obtained in agreement with the “ Recommended Prac- 
tices for Wind Turbine Testing and Evaluation” from the Executive 
Committee for the Research and Development on Wind Energy, of 
the International Energy Agency (AIE). Using the functioning data 
of the windturbine corresponding to the first quarter of the year 
1991, the power curves have been obtained, and the results have 
been compared with the curves measured in other similar large 
windturbines. (author) 


8533 (ETDE/JP-mf-93768287, pp. 86-91) Best mix strategy 
for energy utilization. Akai, M. (Mechanical Engineering Labora- 
tory, Tsukuba (Japan)). Agency of Industrial Science and 
Technology, Tokyo (Japan). Jul 1992. 114p. (in Japanese). In 
Japan’s Sunshine Project.: 1991 annual summary of comprehen- 
sive research. Order Number DE93768287. Source: OSTI; NTIS 
(US Sales Only). 

With an objective of finding a best mix in new energy technolo- 
gies and conventional energy technologies from a viewpoint of their 
efficiencies and compatibility with global environment, discussions 
were made on an energy system analytical method using industrial 
association tables. Using the method, an energy balance analysis 
was carried out on wind power generation, a regenerative energy 
utilization. The resultant findings are as follows: Even a pliant with 
as low facility utilization factor as 5% can turn out to be a net en- 
ergy producer when the facility life exceeds five years; the energy 
balance ratio reaches about 10 with a utilization factor at 20% and 
a life of 20 years; the material energy ratio is so large as account- 
ing for about half the energy that has been put in; and as regards 
scale-up factors, the energy balance ratio can be improved if a 
large number of units are installed in one site to average out facili- 
ties and construction works, but increasing sizes of single units 
would reduce the energy balance ratio without giving any advan- 
tages. 5 figs., 1 tab. 


8534 (ETDE/JP-mf—93768309, pp. 87-91) Best mix strategy 
for energy utilization. Akai, M. (Mechanical Engineering Labora- 
tory, Tsukuba (Japan)). Agency of Industrial Science and 
Technology, Tokyo (Japan). Jul 1992. 116p. In Japan’s Sunshine 
Project.: 1991 annual summary of comprehensive research. Order 
Number DE93768309. Source: OSTI; NTIS (US Sales Only). 

With an objective of finding a best mix in new energy technolo- 
gies and conventional energy technologies from a viewpoint of their 
efficiencies and compatibility with global environment, discussions 
were made on an energy system analytical method using industrial 
association tables. Using the method, an energy balance analysis 
was carried out on wind power generation, a regenerative energy 
utilization. The resultant findings are as follows: Even a plant with 
as low facility utilization factor as 5% can turn out to be a net en- 
ergy producer when the facility life exceeds five years; the energy 
balance ratio reaches about 10 with a utilization factor at 20% and 
a life of 20 years; the material energy ratio is so large as account- 
ing for about half the energy that has been put in; and as regards 
scale-up factors, the energy balance ratio can be improved if a 
large number of units are installed in one site to average out facili- 
ties and construction works, but increasing sizes of single units 
would reduce the energy balance ratio without giving any advan- 
tages. 5 figs., 1 tab. 
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Refer also to citation(s) 8370, 8371, 8425, 8426, 8445, 8529, 
8531, 8532, 9202, 9611 


8535 (AUC-IBT-R-9211) Fatigue experiment conducted on 
laminated wooden beams: Partial report 6: Testing of series 
E. Pilegaard Hansen, L.; Rathkjen, A. Aalborg Universitetscenter 
(Denmark). Inst. for Bygningsteknik. Jun 1992. 50p. (in Danish). 
Contract TR-88.1040;Contract ENS-51171-91.0004. Order Number 
DE93761202. Source: OSTI; NTIS. 

Fatigue tests carried out on glued laminated pine beams are 
briefly described and the results, in the form of data on the influ- 
ence of static loads and of fatigue, are given in detail. The tests 
are relevant to wind turbine blades. (AB). 


8536 (DOE/AL/58181-T1) Assessment of research needs 
for wind turbine rotor materials technology. National Research 
Council, Washington, DC (United States). Committee on Assess- 
ment of Research Needs for Wind Turbine Rotor Materials 
Technology. 1991. 108p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-89AL58181. Order Number 
DE92018563. Source: OSTI; NTIS; GPO Dep. 

Wind-driven power systems is a renewable energy technology 
that is still in the early stages of development. Wind power plants 
installed in early 1980s suffered structural failures chiefly because 
of incomplete understanding of wind forces (turbulent), in some 
cases because of poor product quality. Failures of rotor blades are 
now somewhat better understood. This committee has examined 
the experience base accumulated by wind turbines and the R and 
D programs sponsored by DOE. It is concluded that a wind energy 
system such as is described is within the capability of engineering 
practice; however because of certain gaps in knowledge, and the 
presence of only one major integrated manufacturer of wind power 
machines in the USA, a DOE R and D investment is still required. 


8537 (ECN-C—92-067) PHATAS-2 test procedure: Program 
for Horizontal Axis wind Turbine Analysis and Simulation, 
version 2. Lindenburg, C.; Hendriks, H.B. Netherlands Energy Re- 
search Foundation (ECN), Petten (Netherlands). Oct 1992. 14ip. 
Contract NOVEM 24.301/4030. Order Number DE93759362. 
Source: OSTI; NTIS (US Sales Only). 

The computer program PHATAS-Il, Program for Horizontal Axis 
wind Turbine Analysis and Simulation version Il, is developed at 
ECN and can be used to calculate the dynamic behaviour and the 
corresponding loads in the main components of a horizontal axis 
wind turbine in time domain. PH is applied to calculate the perfor- 
mance of wind turbines as well as to evaluate the strength and the 
design life. To ensure the quality of the proper functioning and to 
show the limitations to the application a TP has been set up. This 
TP consists of a set of problems, called cases, the results of which 
are to be compared with previous calculations, including those 
obtained with other computer codes, and in some cases with mea- 
sured data. This report contains a discussion on the selected 
cases, a description of the procedure of comparison and some 
conclusions. The cases cover nearly all degrees of freedom and 
options of PHATAS-II. From the comparison of the results of the 
test cases with measured data or with results calculated with an- 
other code it appears that load predictions calculated with 
PHATAS-II are realistic within the scope of the modelled structural 
degrees of freedom. The duration of the calculations with PHATAS- 
ll of the behaviour of a wind turbine with moderate complexity is 
about 60 times longer than the time span of the real event. 66 
figs., 5 tabs., 14 refs., 5 app. 


8538 (ECN-C—93-004) Damping of mechanical resonance 
and protection against grid failure for variable speed wind tur- 
bines (IRFLET). Pierik, J.T.G. (Unit ECN-Renewable Energy, 
Netherlands Energy Research Foundation, Petten (Netherlands)); 
Van Engelen, T.G.; Bongers, P.M.M.; Van Baars, G.E. Netherlands 
Energy Research Foundation (ECN), Petten (Netherlands). Jan 
1992. 45p. Contract NOVEM 24.301/5021;Project ECN-4164. Or- 
der Number DE93767626. Source: OSTI; NTIS (US Sales Only). 
Variable speed operation of a wind turbine has a number of ad- 
vantages. However there are some problems too. Two of these 
problems are the mechanical resonance of the drive train and a 
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possible commutation failure of the line commutated convertor re- 
sulting from a grid fault. In variable speed wind turbines the 
damping of mechanical vibrations at the eigenfrequency of the 
drive train is low. At this frequency, which lays typically in the 
range of 1 to 10 Hz, the gain of the transfer function of wind speed 
to torque increases by a factor 5 to 10 compared to the gain at 
lower frequencies. If this increase is reduced to a factor 1.25, a 
considerable reduction in gearbox rating is possible. This reduction 
could be achieved by adding mechanical damping, which will 
increase the investment cost of the turbine considerably. In the IR- 
FLET project this reduction has been obtained by control of the 
electromagnetic torque. A multi-input single-output (MISO) con- 
troller has been designed, using a model of a variable speed 
system with synchronous generator and DC-link, obtained by 
system identification techniques. The model is validated against ex- 
perimental results. Results of this control, implemented on a 20 kW 
system on a test-rig, are compared to results without control to il- 
lustrate the improved mechanical behaviour. The second of the 
above-mentioned problems can result in a considerable increase of 
the direct current, which causes an increased electromagnetic 
torque as well as an increased shaft torque, and eventually the 
rupture of the fuses. To prevent this increase in current and torque 
a protection algorithm has been designed and implemented in the 
process computer, monitoring the DC-link voltage at the line com- 
mutated convertor every millisecond. If a potential short circuit 
Situation is detected, the firing angle of the machine commutated 
convertor is increased instantaneously to reduce the current, fol- 
lowed by the reduction of the excitation voltage. 


8539 (ECN-}-92-048) Verification of wind turbine design 
codes with the Dutch ‘Handbook Wind Data for Wind Turbine 
Design’. Rademakers, L.W.M.M.; Van der Werff, P.A. Netherlands 
Energy Research Foundation (ECN), Petten (Netherlands). Dec 
1992. 59p. Order Number DE93767620. Source: OSTI; NTIS (US 
Sales Only). 

A description is given of a method for wind turbine designers to 
demonstrate the validity of their computer design codes as is re- 
quired by the Dutch certification criteria for wind turbines. The 
mechanical loads in the blade roots of three well defined wind tur- 
bines should be calculated based on a deterministic wind modelling 
according to the the Dutch Handbook Wind Data for Wind Turbine 
Design, Version 3. Conditions are specified with respect to the load 
cases to be calculated together with the format in which the results 
are to be presented. 3 app., 8 refs. 


8540 


(ECN-RX-92-049) Load prediction and fatigue evalu- 
ation of the WPS-30 wind turbine in the Sexbierum wind farm. 


Schepers, J.G.; Builder, B.H. Netherlands Energy Research 
Foundation (ECN), Petten (Netherlands). Sep 1992. 14p. (CONF- 
920001-1: 1992 European Wind Energy Association (EWEA) 
special topic conference: the potential of wind farms, Herning 
(Denmark), 1992). Order Number DE93759321. Source: OSTI; 
NTIS (US Sales Only). 

The aim is to investigate the dynamic loads and fatigue damage 
of the WPS-30 turbine, which is part of the experimental wind farm 
of the Sep in Sexbierum, Netherlands. The Sexbierum wind farm is 
located in simple (flat) terrain. One of the wind turbines is exten- 
sively equipped with strain gauges to measure structural loads. 
Wind is measured with three mobile masts which are placed 1D 
upstream of the instrumented turbine, one in the centre and two 
0.7R from the centre. The centre mast is equipped with three 
anemometers, one at hub height and two at 0.7R below and above 
hub height. Each of the side masts are equipped with one 
anemometer at the hub height. Each anemometer consists of one 
meter in the horizontal plane and one meter in the vertical plane. In 
order to investigate the effect of different wind farm configurations, 
a comparison will be made between calculated and measured 
blade loads for the following wake cases: the instrumented wind 
turbine in a free stream (ooD) situation; the instrumented wind 
turbine placed in the wake of a wind turbine 8D upstream of the in- 
strumented one; the instrumented wind turbine placed in the wake 
of a wind turbine 5D upstream of the instrumented one. The wake 
cases are subdivided into several wind speed classes. Compar- 
isons will be made in time and in frequency domain. Calculations 
have been performed with the PHATAS-2 code (time domain) and 
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the TURBU-1 code (frequency domain). Calculations are performed 
in three different ways: time domain method based on measured 
wind data; time domain method based onwind input obtained from 
the SWIFT code. SWIFT input is the APSD function of the mea- 
sured wind turbulence; frequency domain method using the same 
wind input as the SWIFT code. The fatigue damage rate will be cal- 
culated using steel fatigue properties and composite properties on 
an idealized structural model. This gives the opportunity to estimate 
the effect of wind farm configuration on the wind turbine life time. 


8541 (ETDE/JP-mf—93768287, pp. 5-9) Research on wind 
energy conversion systems. Matsumiya, H. (Mechanical Engj- 
neering Laboratory, Tsukuba (Japan)). Agency of Industrial Science 
and Technology, Tokyo (Japan). Jul 1992. 114p. (In Japanese). In 
Japan’s Sunshine Project.: 1991 annual summary of comprehen- 
sive research. Order Number DE93768287. Source: OSTI; NTIS 
(US Sales Only). 

This research work discusses windmill blades, optimal windmill 
controlling systems, strength, and vibration, and develops high- 
performance wind energy conversion systems. A system technology 
study is under way using a MEL-series wind turbine rotor /hub test- 
ing equipment (small-size windmill) to accumulate relevant data. In 
the basic technologies, four news of blades, MLOBX series, were 
fabricated on a trial basis to elucidate correlation between blade 
performance and setback. Wind tunnel! tests were given on them, 
and comparisons were made on eight kinds of geometrical shapes 
including four that were studied in the previous year. The percent- 
age of maximum setback height (angular distance ratio) was 4.0 to 
5.5 for new type blades while that for the four kinds studied in the 
previous year was 4.275. As regards the maximum lift-drag ratio 
against changes in Reynolds numbers in a general range, two new 
kinds of blades showed high values. Examinations in elementary 
technologies were given on different stall controlling systems that 
are applied to high-performance rotors. Discussions were given 
also on adaptability of variable pitch controlling methods and fixed 
pitch systems for high-performance rotors designed with blades 
with high lift and low drag. 2 figs., 1 tab. 


8542 (ETDE/JP-mf-93768287, pp. 10-16) Development of 
large scale wind energy conversion system. Ono, T. (New En- 
ergy and Industrial Technology Development Organization, Tokyo 
(Japan)). Agency of Industrial Science and Technology, Tokyo 
(Japan). Jul 1992. 114p. (In Japanese). In Japan’s Sunshine 
Project.: 1991 annual summary of comprehensive research. Order 
Number DE93768287. Source: OSTI; NTIS (US Sales Only). 

The present study makes a conceptional design on a large-scale 
wind energy conversion system of rigid construction with a three- 
blade horizontal shaft propeller and an output in the order of 500 
kW. The basic construction in accordance with a 250-kW wind 
power generator comprises a rotor, blades, step-up gears, a gener- 
ator, pitch control, yaw control, and a tower. The system has a 
rated output of 500 kW, wind resistance of 60 m/s, and weighs 
approximately 55 tons. It was verified that the elementary units in- 
cluding the nacelle, the operation system and controls all have 
sufficient strength. The blade type adopted the NASA LS(1)-04XX 
series. Output characteristics and predicted performance curves 
were obtained from performance prediction. Trial calculations were 
made on losses including power generation loss. In the system 
technology, specifications were determined on power generating 
devices and power factor improving capacitors. The control system 
was given a discussion on its theory and device configuration. The 
blade pitch and output control employed a variable pitch controlling 
method. For the yaw motor, braking torques were calculated for 
the brake to determine its outline specification. 3 figs., 2 tabs. 


8543 (ETDE/JP-mf-93768287, pp. 17-18) Operational stud- 
ies on a large-scale wind energy system. Ono, T. (New Energy 
and Industrial Technology Development Organization, Tokyo 
(Japan)). Agency of Industrial Science and Technology, Tokyo 
(Japan). Jul 1992. 114p. (In Japanese). In Japan’s Sunshine 
Project.: 1991 annual summary of comprehensive research. Order 
Number DE93768287. Source: OSTI; NTIS (US Sales Only). 

The present study consists of operational studies and evalua- 
tions on a large-scale wind energy system developed to reduce 
power generation cost and utilize land more effectively. Environ- 
ments around the construction site were surveyed, and electrical 





transitions that may occur when the energy system is linked with 
the existing power distribution system were analyzed. A survey us- 
ing literatures was made on the Tappi area in Tsugaru Peninsula, 
Aomori Prefecture, Japan, which has been regarded as a most 
promising candidate location. The environmental survey included: 
Natural environment around the construction site; town and village 
distribution and social environments; statutes related to enviroment 
and land utilization designations. The Tappi coastal area is desig- 
nated as one of the “selected natural sceneries in Japan”, and is 
the special Category 2 zone with various regulation applied. Analy- 
ses of transitional phenomena: Equations were introduced to solve 
states of currents and voltages by converting the generator circuit 
to an equivalent two-phase d-g axis to analyze electrical character- 
istics of the wind power generator when it is connected to the 
existing power distribution network. The reasonability of this analyt- 
ical method was verified from comparative discussions on the 
result therefrom using constants for the 275-kW wind power gener- 
ator circuit and the values measured during the windmill operation. 


3546 (ETDE/JP-mf-93768287, pp. 19-23) Development of 
control techniques for assembly-type wind power generating 
systems. Ono, T. (New Energy and Industrial Technology Develop- 
ment Organization, Tokyo (Japan)). Agency of Industrial Science 
and Technology, Tokyo (Japan). Jul 1992. 114p. (in Japanese). In 
Japan’s Sunshine Project.: 1991 annual summary of comprehen- 
sive research. Order Number DE93768287. Source: OSTI; NTIS 
(US Sales Only). 

The present study intends to develop techniques for designing 
multi-generator wind power generation systems and techniques for 
their efficient control. This paper describes a medium-size wind 
power generation system with 250-kW generators installed in 
Miyako Island, Okinawa Prefecture, Japan. The main items 
contained in the study are an optimal system configuration and op- 
eration techniques. System configuration: An overall capacity that 
can be introduced into the planned power generation system was 
determined by accounting for the capacity in the existing power 
network and load capacity for linked power distribution. The total 
capacity for the planned system is approximately 1000 kw, consist- 
ing of two medium-size 250kW generators and six small-size 
generators. Operation techniques: The basic data for preparing an 
optimal program were provided from on-site observation of wind 
status, and investigation and analysis of wind velocity and direction 
characteristics. Gust factor calculations concluded an average 
value of 1.14 and the standard deviation of 0.05 Start-up operation 
adjustments included matching the power generation devices with 
the linkage system. Verifications were made on wind blade match- 


ing including yaw ard pitch control, the output characteristics, and 
protections. 5 figs., 2 tabs. 


8545 (ETDE/JP-mf-93768287, pp. 24-29) Wind observa- 
tion. Ono, T. (New Energy and Industrial Technology Development 
Organization, Tokyo (Japan)). Agency of Industrial Science and 
Technology, Tokyo (Japan). Jul 1992. 114p. (In Japanese). In 
Japan’s Sunshine Project.: 1991 annual summary of comprehen- 
sive research. Order Number DE93768287. Source: OSTI; NTIS 
(US Sales Only). 

The present study investigates nation-wide wind data to help de- 
velop and introduce efficiently wind power generation systems in 
Japan, and evaluates optimal system conditions and wind ener- 
gies. In addition to the existing 13 observation points all over 
Japan (from Kita Wakkanai to Minami Kuroshima), wind observa- 
tions were carried out at ten more points to develop technologies 
to predict upper wind conditions and select optimal areas using 
wind simulation models, by which wind maps were prepared con- 
cerning representative areas. The wind observation results 
selected four locations in Wakkanai as candidates for optimal loca- 
tion. The collected data were averaged out for a ten-year mean 
value according to the AMeDAS data, and the observation eleva- 
tions were homogenized to a height of 10 meters above ground. 
Prediction values calculated by using multiple regression included 
multiple correlation coefficients and other evaluation items. Mode 1 
selection was discussed by using simulation models that can be 
used for locating windmill in sites with complicated topographies, 
and windmill site and wind map preparation was discussed by the 


17 WIND ENERGY 
1706 Wind Energy Engineering 


WASP model developed in Denmark and multiple regression wind 
models, both having achieved the intention. 1 fig., 2 tabs. 


8546 (ETDE/JP-mf-93768287, pp. 30-35) Development of 
large-scale wind turbine generator system.: Evaluation and 
analyses. Kondo, H. (National Institute for Resources and Environ- 
ment, Tsukuba (Japan)). Agency of Industrial Science and 
Technology, Tokyo (Japan). Jul 1992. 114p. (in Japanese). In 
Japan’s Sunshine Project.: 1991 annual summary of comprehen- 
sive research. Order Number DE93768287. Source: OSTI; NTIS 
(US Sales Only). 

The present studies intend to develop procedures for evaluating 
optimal construction points necessary to select locations of 
installing large-scale power generation devices. As a candidate lo- 
cation for this survey, the eastern coast of Chiba Prefecture, Japan 
was selected. Observations were performed in August 1991 to in- 
vestigate wind characteristics in flat lands and coastal areas facing 
open seas. Three-dimensional observations were carried out on 
daily changes in weather, wind velocities and wind directions, and 
winds using pilot balloons. Measurement data are shown in tables. 
Wind turbulences were also analyzed statistically. Atmospheric 
boundary layers above construction sites of wind power generation 
devices have often turbulent whirls, diameter of which can grow as 
large as several hundred kilometers at maximum. The present 
study attempts to develop a model that can derive atmospheric tur- 
bulences through direct calculations and identify turbulences that 
involve topographies. A calculation model was structured that can 
simulate non-steady turbulences with high Reynolds numbers due 
to topographies and other factors, based on large-eddy simulation 
models. Trial calculations and considerations were given to repro- 
duce thermal convections, but no turbulences in actual fluid winds 
were reproduced even if these are introduced into a calculation 
model structured with necessary factors. Discussions are being 
given on distinct causes. 3 figs. 


8547 (ETDE/JP-mf-93768287, pp. 36-42) Development of 
large-scale wind power generation system.: Evaluation and 
analysis. Matsumiya, H. (Mechanical Engineering Laboratory, 
Tsukuba (Japan)). Agency of Industrial Science and Technology, 
Tokyo (Japan). Jul 1992. 114p. (In Japanese). In Japan’s Sunshine 
Project.: 1991 annual summary of comprehensive research. Order 
Number DE93768287. Source: OSTI; NTIS (US Sales Only). 

The present study analyzes and tests windmill performance, 
construction environments, structure, and scale-up technology eval- 
uation to develop large-scale wind power generation systems. An 
attempt was also made on systematization with windmill engineer- 
ings. The windmill performance: WINDMEL performance and 
operation tests were used to discuss the performance. A vortex 
generator was applied to a new type blade, MEL series, made in 
house to examine its performance in a wide range of region. Con- 
struction environment: To study windmill noise reduction, a windmill 
vibration and acoustic model was fabricated. The gear box and 
tower model as illustrated was used to test and measure vibration 
radiated noise. Positional measurements were also made on aero- 
dynamic sound sources for rotor blades. Such findings were 
obtained as frequencies and rotation speeds at tips of blades. A 
flight experimental equipment for blades was fabricated trially and 
is under experiment to standardize the safety criteria. Scale-up 
technology: A step-up gear mechanism for a downwind-type 15- 
kW generator was fabricated on a trial basis to simulate 
transmissions for the system. Vibration and noise due to speed ac- 
celeration were elucidated by operating a DC motor. 4 figs. 


8548 (ETDE/JP-mf-93768309, pp. 5-8) Research on wind 
energy conversion systems. Matsumiya, H. (Mechanical Engi- 
neering Laboratory, Tsukuba (Japan)). Agency of Industrial Science 
and Technology, Tokyo (Japan). Jul 1992. 116p. In Japan’s Sun- 
shine Project.: 1991 annual summary of comprehensive research. 
Order Number DE93768309. Source: OSTI; NTIS (US Sales Only). 

This research work discusses windmill blades, optimal windmill 
controlling systems, strength, and vibration, and develops high- 
performance wind energy conversion systems. A system technology 
study is under way using a MEL-series wind turbine rotor/hub test- 
ing equipment (small-size windmill) to accumulate relevant data. In 
the basic technologies, four new types of blades, MLOBX series, 
were fabricated on a trial basis to elucidate correlation between 
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blade performance and setback. Wind tunnel tests were given on 
them, and comparisons were made on eight kinds of geometrical 
shapes including four that were studied in the previous year. The 
percentage of maximum setback height (angular distance ratio) 
was 4.0 to 5.5 for new type blades while that for the four kinds 
studied in the previous year was 4.275. As regards the maximum 
lift-drag ratio against changes in Reynolds numbers in a general 
range, two new kinds of blades showed high values. Examinations 
in elementary technologies were given on different stall controlling 
systems that are applied to high-performance rotors. Discussions 
were given also on adaptability of variable pitch controlling meth- 
ods and fixed pitch systems for high-performance rotors designed 
with blades with high lift and low drag. 2 figs., 1 tab. 


8549 (ETDE/JP-mf—93768309, pp. 9-15) Development of 
large scale wind energy conversion system. Ono, T. (New En- 
ergy and Industrial Technology Development Organization, Tokyo 
(Japan)). Agency of Industrial Science and Technology, Tokyo 
(Japan). Jul 1992. 116p. In Japan’s Sunshine Project.: 1991 an- 
nual summary of comprehensive research. Order Number 
DE93768309. Source: OSTI; NTIS (US Sales Only). 

The present study makes a conceptional design on a large-scale 
wind energy conversion system of rigid construction with a three- 
blade horizontal shaft propeller and an output in the order of 500t 
kW. The basic construction in accordance with a 250-kW wind 
power generator comprises a rotor, blades, step-up gears, a gener- 
ator, pitch control, yaw control, and a tower. The system has a 
rated output of 500 kW, wind resistance of 60 m/s, and weighs 
approximately 55 tons. It was verified that the elementary units in- 
cluding the nacelle, the operation system and controls all have 
sufficient strength. The blade type adopted the NASA LS(1)-04XX 
series. Output characteristics and predicted performance curves 
were obtained from performance prediction. Trial calculations were 
made on losses including power generation loss. In the system 
technology, specifications were determined on power generating 
devices and power factor improving capacitors. The control system 
was given a discussion on its theory and device configuration. The 
blade pitch and output control employed a variable pitch controlling 
method. For the yaw motor, braking torques were calculated for 
the brake to determine its outline specification. 3 figs., 2 tabs. 


8550 (ETDE/JP-mf-93768309, pp. 16-17) Operational stud- 
jes on a large-scale wind energy system. Ono, T. (New Energy 
and Industrial Technology Development Organization, Tokyo 
(Japan)). Agency of Industrial Science and Technology, Tokyo 
(Japan). Jul 1992. 116p. In Japan’s Sunshine Project.: 1991 an- 
nual summary of comprehensive research. Order Number 
DE93768309. Source: OSTI; NTIS (US Sales Only). 

The present study consists of operational studies and evalua- 
tions on a large-scale wind energy system developed to reduce 
power generation cost and utilize land more effectively. Environ- 
ments around the construction site were surveyed, and electrical 
transitions that may occur when the energy system is linked with 
the existing power distribution system were analyzed. A survey us- 
ing literatures was made on the Tappi area in Tsugaru Peninsula, 
Aomori Prefecture, Japan, which has been regarded as a most 
promising candidate location. The environmental survey included: 
Natural environment around the construction site; town and village 
distribution and social environments; statutes related to enviroment 
and land utilization designations. The Tappi coastal area is desig- 
nated as one of the “selected natural sceneries in Japan”, and is 
the special Category 2 zone with various regulation applied. Analy- 
ses of transitional phenomena: Equations were introduced to solve 
states of currents and voltages by converting the generator circuit 
to an equivalent two-phase d-g axis to analyze electrical character- 
istics of the wind power generator when it is connected to the 
existing power distribution network. The reasonability of this analyt- 
ical method was verified from comparative discussions on the 
result therefrom using constants for the 275-kW wind power gener- 
ator circuit and the values measured during the windmill operation. 


8551 (ETDE/JP-mf-93768309, pp. 18-28) Development of 
control techniques for assembly-type wind power generating 
systems. Ono, T. (New Energy and Industrial Technology Develop- 
ment Organization, Tokyo (Japan)). Agency of Industrial Science 
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and Technology, Tokyo (Japan). Jul 1992. 116p. In Japan’s Sun- 
shine Project.: 1991 annual summary of comprehensive research. 
Order Number DE93768309. Source: OSTI; NTIS (US Sales Only). 

The present study intends to develop techniques for designing 
multi-generator wind power generation systems and techniques for 
their efficient control. This paper describes a medium-size wind 
power generation system with 250-kW generators installed in 
Miyako Island, Okinawa Prefecture, Japan. The main items 
contained in the study are an optimal system configuration and op- 
eration techniques. System configuration: An overall capacity that 
can be introduced into the planned power generation system was 
determined by accounting for the capacity in the existing power 
network and load capacity for linked power distribution. The total 
capacity for the planned system is approximately 1000 kW, consist- 
ing of two medium-size 250 kW generators and sx small-size 
generators. Operation techniques: The basic data for preparing an 
optimal program were provided from on-site observation of wind 
status, and investigation and analysis of wind velocity and direction 
characteristics. Gust factor calculations concluded an average 
value of 1.14 and the standard deviation of 0.05. Start-up operation 
adjustments included matching the power generation devices with 
the linkage system. Verifications were made on wind blade match- 
ing including yaw and pitch control, the output characteristics, and 
protections. 5 figs., 2 tabs. 


8552 (ETDE/JP-mf-93768309, pp. 29-37) Wind observa- 
tion. Ono, T. (New Energy and Industrial Technology Development 
Organization, Tokyo (Japan)). Agency of Industrial Science and 
Technology, Tokyo (Japan). Jul 1992. 116p. In Japan’s Sunshine 
Project.: 1991 annual summary of comprehensive research. Order 
Number DE93768309. Source: OSTI; NTIS (US Sales Only). 

The present study investigates nation-wide wind data to help de- 
velop and introduce efficiently wind power generation systems in 
Japan, and evaluates optimal system conditions and wind ener- 
gies. In addition to the existing 13 observation points allover Japan 
(from Kita Wakkanai to Minami Kuroshima), wind observations 
were carried out at ten more points to develop technologies to pre- 
dict upper wind conditions and select optimal areas using wind 
simulation models, by which wind maps were prepared concerning 
representative areas. The wind observation results selected four lo- 
cations in Wakkanai as candidates for optimal location. The 
collected data were averaged out for a ten-year mean value ac- 
cording to the AMeDAS data, and the observation elevations were 
homogenized to a height of 10 meters above ground. Prediction 
values calculated by using multiple regression included multiple 
correlation coefficients and other evaluation items. Model selection 
was discussed by using simulation models that can be used for lo- 
cating windmill in sites with complicated typographies, and windmill 
site and wind map preparation was discussed by the WA®P model 
developed in Denmark and multiple regression wind models, both 
having achieved the intention. 1 fig., 2 tabs. 


8553 (ETDE/JP-mf—93768309, pp. 38-41) Development of 
large-scale wind turbine generator system.: Evaluation and 
analyses. Kondo, H. (National Institute for Resources and Environ- 
ment, Tsukuba (Japan)). Agency of Industrial Science and 
Technology, Tokyo (Japan). Jul 1992. 116p. In Japan’s Sunshine 
Project.: 1991 annual summary of comprehensive research. Order 
Number DE93768309. Source: OSTI; NTIS (US Sales Only). 

The present studies intend to develop procedures for evaluating 
optimal construction points necessary to select locations of 
installing large-scale power generation devices. As a candidate lo- 
cation for this survey, the eastern coast of Chiba Prefecture, Japan 
was selected. Observations were performed in August 1991 to in- 
vestigate wind characteristics in flat lands and coastal areas facing 
open seas. Three-dimensional observations were carried out on 
daily changes in weather, wind velocities and wind directions, and 
winds using pilot balloons. Measurement data are shown in tables. 
Wind turbulences were also analyzed statistically. Atmospheric 
boundary layers above construction sites of wind power generation 
devices have often turbulent whirls, diameter of which can grow as 
large as several hundred kilometers at maximum. The present 
study attempts to develop a model that can derive atmospheric tur- 
bulences through direct calculations and identify turbulences that 
involve topographies. A calculation model was structured that can 





simulate non-steady turbulences with high Reynolds numbers due 
to topographies and other factors, based on large-eddy simulation 
models. Trial calculations and considerations were given to repro- 
duce thermal convections, but no turbulences in actual fluid winds 
were reproduced even if these are introduced into a calculation 
model structured with necessary factors. Discussions are being 
given on distinct causes. 3 figs. 


8554 (ETDE/JP-mf-93768309, pp. 42-47) Development of 
large-scale wind power generation system.: Evaluation and 
analysis. Matsumiya, H. (Mechanical Engineering Laboratory, 
Tsukuba (Japan)). Agency of Industrial Science and Technology, 
Tokyo (Japan). Jul 1992. 116p. In Japan’s Sunshine Project.: 1991 
annual summary of comprehensive research. Order Number 
DE93768309. Source: OSTI; NTIS (US Sales Only). 

The present study analyzes and tests windmill performance, 
construction environments, structure, and scale-up technology eval- 
uation to develop large-scale wind power generation systems. An 
attempt was also made on systematization with windmill engineer- 
ings. The windmill performance: WINDMEL performance and 
operation tests were used to discuss the performance. A vortex 
generator was applied to a new type blade, MEL series, made in 
house to examine its performance in a wide range of region. Con- 
struction environment: To study windmill noise reduction, a windmill 
vibration and acoustic model was fabricated. The gear box and 
tower model as illustrated was used to test and measure vibration 
radiated noise. Positional measurements were also made on aero- 
dynamic sound sources for rotor blades. Such findings were 
obtained as frequencies and rotation speeds at tips of blades. A 
flight experimental equipment for blades was fabricated trially and 
is under experiment to standardize the safety criteria. Scale-up 
technology: A step-up gear mechanism for a downwind-type 15- 
kW generator was fabricated on a trial basis to simulate 
transmissions for the system. Vibration and noise due to speed ac- 
celeration were elucidated by operating a DC motor. 4 figs. 


8555 (ETDE-mf-93766278) Further development of the 
modular system for autonomous electricity supply and evalua- 
tion of operating experience - wind/diesel/battery system on 
Cape Clear. Final report. Cramer, G.; Falk, A.; Grebe, R. SMA 
System-, Mess- und Anlagentechnik - Regelsysteme GmbH, 
Niestetal (Germany); Bundesministerium fuer Forschung und Tech- 
nologie, Bonn (Germany). Sep 1991 98p. (In German). Contract 
BMFT 0328536B. Order Number DE93766278. Source: OSTI; 
NTIS (US Sales Only). 

The 4 quadrant thyristor invertor used to couple the battery and 
the 3 phase supply network is a standard product from DC drive 
technology. The only important disadvantages of this mains- 
controlled inverter is that, on a sudden drop or failure of the mains 
voltage, so-called ‘inverter tilting’ occurs. This always leads to a 
semi-conductor fuse blowing. At times of high wind speed and low 
consumer load, previously the excess energy of the windpower 
plants had to be managed. The aim of the project was, to ensure 
higher availability by the development and installation of inverter 
tilting protection. By the further development of the control software 
a longer battery service life and a more efficient use of the wind 
energy plant should be achieved. The continuous evaluation of 
measured data should give information on the effectiveness of the 
measures taken. The development of the inverter tilting protection 
was carried out successfully. After a long term trial in the labora- 
tory, there was a revision and new construction of the prototype. 
This was then integrated in the switchgear. The change of the con- 
trol and operating software was concluded and the new features 
were implemented in the existing software. The installation of in- 
verter tilting protection plant in future systems with batteries and 
mains-controlled thyristor inverters, will bring about a considerable 
reduction in maintenance costs and an increase in availability, par- 
ticularly for electricity supply systems in remote areas, where there 
is no specialist staff available. The changes in battery operation will 
have a very favourable effect on the service life. The efficiency of 
such systems will be increased even further by the implemented 
software for controlled switching of special loads. (orig.) 


8556 (ETDE-mf-93766363) Power supply from wind power 
plants. Design and control of consumer-oriented supply units 
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and island grids. Final report. Kieinkauf, W.; Heier, S.; Durste- 
witz, M.; Hoppe-Kilpper, M.; Huebner, H.; Raatz, A.; Sachau, J.; 
Lacroix-Mehrmann, S. Kassel Univ. (Gesamthochschule) (Ger- 
many). Inst. fuer Elektrische Energietechnik; Bundesministerium 
fuer Forschung und Technologie, Bonn (Germany). Mar 1992 176p. 
(in| German). Contract BMFT 0328160B. Order Number 
DE93766363. Source: OSTI; NTIS (US Sales Only). 

For the integration of wind energy converters (WEC) in the sup- 
ply of electrical energy for island grids and consumer-oriented 
supply units, the dynamic behaviour of relevant consumers (ex. 
pumps) was examined with the inclusion of producer and storage 
systems in on-site measurements as well as laboratory machine 
and computer simulation. The implementation of pumps for the 
supply of wind energy has shown that storage systems (battery 
with reversal converter) greatly increase the areas of operation and 
improve the efficiency fo the whole system. With the development 
of a model of the controlled circuit and the exemplary classification 
of the model parameters for an experimental plant. a procedure for 
the voltage and frequency control of a machine commutated rever- 
sal converter has been developed which makes the controller 
design for the future implementations of island supply systems pos- 
sible. Furthermore, on-site measurements of two wind energy 
converters at Jugendhof Hoher Knuell have shown that during peri- 
ods with good wind conditions even in mountainous regions the 
WEC are able to cover energy demands almost completely, as 
long as peak demands can be avoided. In the future, systems will 
be developed using battery storage systems with reversal convert- 
ers and suitable line-voltage regulation so that energy from very 
weak grids or island supply plants (which are supplied by wind en- 
ergy converters) to rotating electrical consumers (machine tools, 
centrifugal pumps etc.) will be able to use the available wind en- 
ergy more efficiently. (orig.) With 39 refs., 9 tabs., 122 figs. 


8557 (ETDE-mf—93766364) Measuring engineering studies 
in the Westkueste wind power park. Study of the elecirical 
components of wind power plants and their integration in low- 
power grid. Final report. Heier, S.; Bunzenthal, K.; Durstewitz, 
M.; Hoppe-Kilpper, M.; Kleinkauf, W.; Poppe, M. Kassel Univ. 
(Gesamthochschule) (Germany). inst. fuer Elektrische Energietech- 
nik; Bundesministerium fuer Forschung und Technologie, Bonn 
(Germany). Apr 1992 125p. (in German). Contract BMFT 
0328735C. Order Number DE93766364. Source: OSTI; NTIS (US 
Sales Only). 

Up to now no data has existed which compared the synchronous 
behaviour of individual wind energy turbines in a windpark which 
feeds its electricity into the public grid. This meant that there was 
no information about either the time-dependetn behaviour of en- 
ergy delivery, or the mutual interference of individual turbines in 
park configurations. Both of these are dependent on the wind 
speed and the geometry of the turbine installation. Furthermore no 
research has been carried out concerning the influences on the 
grid. Thus it was impossible to make any assumptions about the 
capacibilities of the grids in dealing with the factors already men- 
tioned. This project covers the acquisition of data from earlier 
investigations on windparks, the planning of a specific measure- 
ment system, as well as the carrying out and evaluation of the 
results. An analysis of the results from short-term investigations 
shows that the power fluctuations, which are caused by the 
changes in wind speed and the control of influences, depend on 
the type of turbine and its position. The fluctuations in the total 
power of an integrated wind energy system may be significantly re- 
duced by increasing the number of turbines. Thus the power output 
may be considerably smoothed out. The disadvantage of using a 
large number of turbines with inverters is that there is an increase 
in influence of harmonics on the grid. Thus grid resonances may 
be stimulated which can tend to failures used both in the equip- 
ment in the electrical supply, and by the consumer. An analysis of 
the harmonic voltages at the windpark shows that no significant 
disturbance is caused in the superior grid. However, such distur- 
bance can occur in weak grids which then require measures to 
reduce its influence. (orig/GL) With 22 refs., 15 tabs., 70 figs. 


8558 (ETSU-WN-5059) Design and dynamic analysis of 
flexible wind turbines. Done, G.T.S. City Univ., London (United 
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Kingdom). 1992. 69p. Order Number DE93759146. Source: OSTI; 
NTIS (US Sales Only) 

This report describes a programme of work aimed at incorporat- 
ing dynamic effects into the design of wind turbines with a view 
towards producing lighter weight and more economical designs. It 
includes an introductory section which describes the general re- 
design process when dynamic constraints are present and other 
relevant work, and continues with a description of the type and for- 
mulation of dynamic model used together with verification; this 
leads on to a detailed explanation of the actual re-design process 
used. Results for a typical wind-turbine are provided, with ensuing 
discussion and conclusions. (author) 


8559 (ETSU-WN-5084) Wind energy fatigue test pro- 
gramme. Report on fatigue strength assessment on weld 
details. Baines, P.J. Wind Energy Group Ltd., Southall (United 
Kingdom); British Aerospace Dynamics Group, Stevenage (United 
Kingdom). 1992. 116p. Contract E/5A/CON5084/1419. Order Num- 
ber DE93759147. Source: OSTI; NTIS (US Sales Only). 

Vibration fatigue tests (constant amplitude, zero mean stress) 
have been carried out on 20 ‘real size’ welded | beam specimens 
representative of the 60 metre diameter horizontal axis wind tur- 
bine rotor manufacture, to investigate the relationship between 
Non-destructive Testing (NDT) and Fatigue Loading in respect to 
life. Three areas were looked at which are relevant to the fatigue 
life of the 60m Blade, using these unstress relieved specimens 
(simulating on-site fabrication and repair). Firstly, the correlation 
between NDT determined weld defect geometry and fatigue life 
was considered. It is concluded that knowing defect sizes, geome- 
try and location does not allow direct prediction of the failure site 
nor determination of its actual life. It was noted that all the en- 
durances obtained in these tests were significantly better than the 
BS5400 guide lines, particularly for endurances in excess of 10’ 
cycles. Secondly, the effect of infrequent high loads on fatigue life 
was considered. It was found that excursions up to 20% above 
’base’ bending stress levels, at a frequency of 10° cycles in every 


10® at 'base’ level, appeared to have no significant effect on life for 
the two specimens tested. Finally, the efficiency of welded repairs 
was examined. It is concluded that for the five specimens repaired 
there was a general reduction in endurance relative to the as- 
manufactured life but still within the scatter band for all the 
specimens tests in this programme, so this reduction is not seri- 
ous. (author). 


8560 (ETSU-WN-5092) Site development costs for wind 
farm sites. Steadman, MJ. Atkins (W.S.) Consultants, Epsom 
(United Kingdom). 1992. 91p. Order Number DE93759148. Source: 
OSTI; NTIS (US S 

A review has been made of the machines likely to be used in the 
construction of wind farms. The layout of wind farms of nominal in- 
stalled capacities ranging from 1MW to 20MW using machines of 
power output between 150kW and 3200kW at spacings of 10 and 
20 times rotor diameter have been considered. Electrical power 
collection arrangements for machines generating at appropriate 
voltages have been proposed together with the transmission of the 
power generated to the bulk transmission system. The civil engi- 
neering and building works necessary for farm development have 
been considered and proposals made for these. A review of likely 
foundation conditions in the United Kingdom has been made to- 
gether with proposals for unpiled and piled foundations for the 
range of machine sizes considered. Costs have been established 
for the electrical, civil engineering and building works for farms for 
various nominal installed capacity using machines of different 
sizes. A method of establishing a budgetary estimate of the site 
development costs for a wind farm of given capacity using different 
machine sizes anywhere in the United Kingdom, excluding North- 
ern Ireland, has been put forward. The budgetary estimates so 
determined should always be confirmed when site specific data is 
to hand. (author). 


8561 (NREL/TP-442-5225) Full vector (3-D) inflow 
simulation in natural and wind farm environments using an ex- 
panded version of the SNLWIND (Veers) turbulence code. 
Kelley, N.D. National Renewable Energy Lab., Golden, CO (United 
States). Nov 1992. 10p. Sponsored by USDOE, Washington, DC 
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(United States). DOE Contract AC02-83CH10093. (CONF-930153— 
2: 12. American Society Mechanical Engineers wind energy 
symposium, Houston, TX (United States), 31 Jan - 4 feb 1993). Or- 
der Number DE93000041. Source: OSTI; NTIS; GPO Dep. 

We have recently expanded the numerical turbulence simulation 
(SNLWIND) developed by Veers [1] to include all three components 
of the turbulent wind vector. We have also configured the code to 
simulate the characteristics of turbulent wind fields upwind and 
downwind of a large wind farm, as well as over uniform, flat terrain. 
Veers's original method only simulates the longitudinal component 
of the wind in neutral flow. This paper overviews the development 
of spectral distribution, spatial coherence, and cross correlation 
models used to expired the SNLWIND code to include the three 
components of the turbulent wind over a range of atmospheric sta- 
bilities. These models are based on extensive measurements of 
the turbulence characteristics immediately upwind and downwind of 
a large wind tarm in San Gorgonio Pass, California. 


8562 (NUTEK-VIND-92-11) Electric emergency braking of 
a wind-driven induction machine. Bohman, S. (Chalmers Univ. 
of Tech., Gothenburg (Sweden). Dept. of Electrical Machines and 
Power Electronics); Touma, M. Swedish National Board for Indus- 
trial and Technical Development (NUTEK), Stockholm (Sweden); 
Chalmers Univ. of Technology, Goeteborg (Sweden). Dept. of Elec- 
trical Machines and Power Electronics. Sep 1992. 83p. Project 
NUTEK-506-258. (CTH-E-92-05). Order Number DE93761450. 
Source: OSTI; NTIS. 

Examination paper. 

The possible methods to brake a wind driven induction generator 
electrically without the use of power electronics are experimentally 
and analytically investigated. What is special with this case com- 
pared to other induction machine braking situations, is the great 
moment of inertia and the huge driving torque which have to be 
taken into account. Measurements are made on a 15 kW induction 
machine driven by a dce-machine which represents the wind turbine 
and compared with calculations. The most effective methods to 
brake an induction machine is, in this case, a combination of ca- 
pacitors with additional resistors, magnetic braking, and dc-injection 
which quickly brings the machine from an overrated speed to a full 
stop. The capacitor braking is most powerful with a single phase 
capacitor and an additional resistance connected in parallel. At de- 
injection, it is most efficient with a short-circuit connection. The 
represented method of braking can not only be successfully em- 
ployed at wind power stations, but also in other situations where 
induction machines present a safety hazard if they are allowed to 
race after a power failure, thus eliminating possible injury to per- 
sonal or damage to materials. (28 refs., 48 figs.). 


8563 (PNL-SA-21321) Comparison of anemometers for 
turbulence characterization. Morris, V.R.; Barnard, J.C.; Wendell, 
L.L.; Tomich, S.D. Pacific Northwest Lab., Richland, WA (United 
States). Oct 1992. 9p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO06-76RL01830. (CONF-921049— 
6: Windpower '92, Seattle, WA (United States), 19-23 Oct 1992). 
Order Number DE93004336. Source: OSTI; NTIS; GPO Dep. 

During the first phase of the US Department of Energy’s turbu- 
lence characterization program, important discoveries were made 
about the field application of propeller-vane and cup anemometers 
under very turbulent conditions. First, averaged speeds measured 
by the propeller-vane anemometer were consistently lower than 
those from the cup anemometer, even though both registered virtu- 
ally the same during wind-tunnel calibration testing. Second, the 
propeller-vane anemometers suffered from structural failures much 
more frequently than the cup anemometers. The difficulties associ- 
ated with the use of the propeller-vane motivated us to consider 
the cup anemometer for turbulence measurements. At fast sample 
rates, the output of the cup anemometer is severely degraded by 
discretization error that stems from pulse counting demodulation. 
However, we found that a low-pass Gaussian filter could be ap- 
plied to the time series of wind speed derived from the cup 
anemometer to yield time series and frequency spectra that com- 
pared very favorably with those obtained from the propeller-vane 
anemometer. This finding suggests that the cup anemometer may 
prove to be an inexpensive and rugged sensor appropriate for tur- 
bulence measurements for wind-energy applications. 





8564 (SAND—92-1565C) Damping measurements from an 
operating wind turbine: Preliminary results and procedures. 
James, G.H.; Carne, T.G. Sandia National Labs., Albuquerque, NM 
(United States). [1992]. 24p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC04-76DP00789. (CONF- 
930153-3: 12. American Society Mechanical Engineers wind 
energy symposium, Houston, TX (United States), 31 Jan - 4 feb 
1993). Order Number DE93005357. Source: OSTI; NTIS; INIS; 
GPO Dep. 

The Natural Excitation Technique (NEXT) extracts modal param- 
eters from structures undergoing some natural excitation in which 
no measure of the excitation force is available. Preliminary damp- 
ing results are presented for the first blade flatwise modes of the 
Sandia/DOE 34-m Test Bed (a Vertical Axis Wind Turbine) as a 
function of both wind speed and tip speed ratio. The current data 
set is to sparse to show a trend between damping and wind speed, 
however a trend of higher damping for higher tip speed ratio is ap- 
parent. An estimate of the uncertainty of the data is provided. 
Several improvements to NEXT have been added and are dis- 
cussed in this paper. These improvements include: the use of a 
single software environment, the addition of the complex mode 
indicator function, the partial removal of harmonics, time and fre- 
quency domain cross-correlation function calculation, windowing, 
variable ensemble size capability, filtering and data decimation, 
and visual convergence checking. 


8565 (SAND—92-2480C) Fatigue and reliability analyses 
for wind turbines. Sutherland, H.J. Sandia National Labs., Albu- 
querque, NM (United States). [1992]. 10p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-76DP00789. 
(CONF-9210253-1: Fatigue experts conference, Golden, CO 
(United States), 15 Oct 1992). Order Number DE93004497. 
Source: OSTI; NTIS; GPO Dep. 

This paper presents a summary of two areas of research into the 
fatigue of wind turbine components at Sandia National Laborato- 
ries. The first area is the fatigue analysis of turbine components 
and the second is reliability analysis. For the former, current work 
is addressing the examination of experimental data in the time and 
frequency domain. Emphasis in this paper is directed at the deter- 
mination of the “high-stress” tail of the cycle count distribution. For 
the reliability analysis, research is quantifying the uncertainties and 
the inherent randomness associated with turbine performance and 
the prediction of service lifetimes. Both research areas are high- 
lighted with typical results. 
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8566 (DOE/MC/23166—93/C0170) Gas fired Advanced Tur- 
bine System. LeCren, R.T.; White, D.J. Solar Turbines, Inc., San 
Diego, CA (United States). [1993]. 10p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC21-86MC23166. 
(CONF-921034-33: US Department of Energy contractors review 
meeting on coal-fueled heat engines, advanced PFBC and gas 
stream cleanup systems, Morgantown, WV (United States), 27-28 
Oct 1992). Order Number DE93006193. Source: OSTI; NTIS; GPO 
Dep. 

The primary objective of the first phase of the Advanced Gas 
Turbine System (ATS) program was the concept definition of an 
advanced engine system that meets efficiency and emission goals 
far exceeding those that can be provided with today’s equipment. 
The thermal efficiency goal for such an advanced industrial engine 
was set at 50% some 15 percentage points higher than current 
equipment levels. Exhaust emissions goals for oxides of nitrogen 
(NOx), carbon monoxide (CO), and unburned hydrocarbons (UH) 
were fixed at 8 parts per million by volume (ppmv), 20 ppmv, and 
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20 ppmv respectively, corrected to 15% oxygen (O2) levels. Other 
goals had to be addressed; these involved reducing the cost of 
power produced by 10 percent and improving or maintaining the 
reliability, availability, and maintainability (RAM) at current levels. 
This advanced gas turbine was to be fueled with natural gas, and it 
had to embody features that would allow it bum coal or coal de- 
rived fuels. 


8567 (DOE/MC/26041-93/C0150) Air extraction and LBTU 
coal gas combustion in gas turbines for IGCC systems. Yang, 
Tah-teh; Agrawal, A.K.; Kapat, J.S. Clemson Univ., SC (United 
States). [1992]. 14p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC21-89MC26041. (CONF-921034— 
21: US Department of Energy contractors review meeting on 
coal-fueled heat engines, advanced PFBC and gas stream cleanup 
systems, Morgantown, WV (United States), 27-28 Oct 1992). Order 
Number DE93005007. Source: OSTI; NTIS; GPO Dep. 

The primary objective of the cold flow experiments is to study 
the effects of air extraction from two sites in a heavy-frame gas tur- 
bine: (1) the engine wrapper or manholes and (2) the compressor/ 
combustor prediffuser inlet. The experiments involve a scale model 
of components of a state-of-the-art, US made gas turbine between 
the compressor exit and the turbine inlet Specifically, the purpose 
is to observe and measure how air extraction affects the flow distri- 
bution around the combustor cans and the impingement cooling 
flow rates on transition pieces of the combustor. The experimental 
data should provide turbine manufacturers the information needed 
to determine their preferred air extraction site. The secondary ob- 
jectives for the experiments are as follows: (1) to identify regions 
with high-pressure losses, (2) to develop a dam base which will 
validate computational fluid dynamic calculations, and (3) to estab- 
lish an experimental facility which may be used to assist the US 
industry in improving the aerodynamic design of nonrotating com- 
ponents of a heavy-frame gas turbine. 


8568 (ENEL-CRTN-T6—-90-02) ENEL participation in EPRI 
RP 2712-3 project on-line water chemistry monitoring at Ser- 
mide power plant unit 4. Brocchieri, R.; Scalari, G.; Sigon, F.; 
Zagano, C. Ente Nazionale per |'Energia Elettrica, Milan (Italy). 
Centro Termica e Nucleare. 1990. 53p. (CONF-9003336—1: Inter- 
national workshop 'Cycle chemistry in fossil fired power plants’, 
Pisa (Italy), 28-29 Mar 1990). Order Number DE93758881. Source: 
OSTI; NTIS (US Sales Only). 

With the framework of ENEL (Italian Electricity Board) participa- 
tion in the EPRI RP2712-3 Project, data from the Sermide-Unit 4 
monitoring campaign are reported. The characteristic values, for 
the most important chemical parameters, are presented for differ- 
ent plant operating conditions and compared with the new EPRI 
ICG limits. The trends along the cycle, and the effects of the major 
fossil-fuel power plant cemponents (LPH, HPH, Polishing, Boiler, 
Steam RH, Turbine, etc.) on cycle chemistry, are also discussed. 


8569 (ETDE-IT—93-10) Improved PA fan control in pres- 
ence of noisy measurements. Waddington, J.; Zizzo, A. Ente 
Nazionale per |'Energia Elettrica, Cologno Monzese (italy). Centro 
di Ricerca Automatica. 1991. 138p. Order Number DE93758882. 
Source: OSTI; NTIS (US Sales Only). 

The conventional way of dealing with noisy plant monitoring data 
in control loops is to introduce filtering which results in delays and 
consequent limitation of the control performance. Techniques such 
as Kalman filtering can avoid these delays and permit much faster 
and more accurate control with a minimum of actuator movement. 
The benefits achieved by applying this technique to the mill pri- 
mary air control loops on Unit 2 at the Ratcliffe coal fired power 
plant are demonstrated. Moreover, because the plant dynamics are 
simple, the equations involved are very simple. 


8570 (ETDE/JP-mf-93768157, pp. 42-48) Studies on safety 
of hydrogen.: Study of hydrogen combusting turbines. |ke- 
matsu, M. (Engineering Advanced Association of Japan, Tokyo 
(Japan)). Agency of Industrial Science and Technology, Tokyo 
(Japan). Jul 1992. 48p. (In Japanese). In Japan’s Sunshine 
Project.: 1991 annual summary of hydrogen energy R and D. Or- 
der Number DE93768157. Source: OSTI; NTIS (US Sales Only). 
A survey was conducted on power generating hydrogen com- 
busting turbines that utilize at high efficiency hydrogen which is a 
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clean fuel having superior characteristics. Hydrogen combusting 
turbine power generating system is one of he nuclei of future clean 
energy network systems, and can contribute to preventing the 
global warming. Case studies were made on each cycle in steam 
direct expansion, steam circulation, and inert gas circulation (com- 
bustion generated steam mixed forcibly with inert gas to serve as a 
turbine working gas). While the current gas turbine composite 
power generation operating at 1100°C has an efficiency of 43%, 
the hydrogen combustion generation efficiency is targeted at 53% 
or higher at power distribution terminal. The system is expected to 
eliminate pollutions as well as to achieve remarkable performance 
improvement. Liquid hydrogen made from water electrolytically 
decomposed in foreign countries and transported to Japan is as- 
sumed to cost 12 yen to 13 yen per 103kcal. The power generation 
cost using the hydrogen combustion system would be 24 yen to 26 
yen per kWh, which is double that in thermal power generation. 
However, if cost for CO2 removal is considered, thermal power 
generation would be higher by 60% to 100% than the present 
level. This paper describes results of the investigations on techni- 
cal movements including combustion control, turbine cycles, safety, 
and ultra-high temperature materials, as well as problems related 
to the system development. 3 figs., 3 tabs. 


8571 (ETDE/JP-mf-93768166, pp. 42-48) Studies on safety 
of hydrogen.: Study of hydrogen combusting turbines. Agency 
of Industrial Science and Technology, Tokyo (Japan). Jul 1992. 
48p. In Japan’s Sunshine Project.: 1991 annual summary of hydro- 
gen energy R and D. Order Number DE93768166. Source: OST]; 
NTIS (US Sales Only) 

A survey was conducted on power generating hydrogen com- 
busting turbines that utilize at high efficiency hydrogen which is a 
clean fuel having superior characteristics. Hydrogen combusting 
turbine power generating system is one of the nuclei of future 
clean energy network systems, and can contribute to preventing 
the global warming. Case studies were made on each cycle in 
steam direct expansion, steam circulation, and inert gas circulation 
(combustion generated steam mixed forcibly with inert gas to serve 
as a turbine working gas). While the current gas turbine composite 
power generation operating at 1100°C has an efficiency of 43%, 
the hydrogen combustion generation efficiency is targeted at 53% 
or higher at power distribution terminal. The system is expected to 
eliminate pollutions as well as to achieve remarkable performance 
improvement. Liquid hydrogen made from water electrolytically 
decomposed in foreign countries and transported to Japan is as- 
sumed to cost 12 yen to 13 yen per 10°kcal. The power generation 
cost using the hydrogen combustion system would be 24 yen to 26 
yen per kWh, which is double that in thermal power generation. 
However, if cost for CO2 removal is considered, thermal power 
generation would be higher by 60% to 100% than the present 
level. This paper describes results of the investigations on techni- 
cal movements including combustion control, turbine cycles, safety, 
and ultra-high temperature materials, as well as problems related 
to the system development. 3 figs., 3 tabs. 


8572 (ETDE/JP-mf-93768440, pp. 19-30) Development of 
high efficiency waste power generation technology.: Develop- 
ment of corrosion-resistant superheater. Yukawa, K. (The Japan 
Research and Development Center for Metals, Tokyo (Japan)). 
New Energy and Industrial Technology Development Organization, 
Tokyo (Japan). Sep 1992. 52p. (In Japanese). In Session of alco- 
hol and biomass energy technology.: Twelfth annual meeting on 
NEDO’s project. Order Number DE93768440. Source: OSTI; NTIS 
(US Sales Only). 

The development of corrosion-resistant superheater is one of the 
basic technology developments for the development of high effi- 
ciency waste power generation technology. This report presents an 
outline of research results in the development of corrosion-resistant 
superheater in the FY 1991. In the FY 1991, current and future 
situations of the waste power generation in Japan, Europian coun- 
tries, and the USA, and factors affecting corrosion-resistance of 
materials for superheater were investigated. The boiler steam con- 
ditions and the countermeasures for the corrosion problem of the 
waste power generation in Japan, Germany, France, and the USA 
have been summarized. Factors causing corrosion of materials for 
superheater tube are complicated and involve the properties of 
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tube, such as kind of material and surface temperature, the proper- 
ties of slagging dust, such as ash composition, ash fusion point 
and quantity of slagging dust, and the properties of combustion 
gas, such as gas composition, gas temperature and flow velocity. 
On the basis of these investigations, fifteen kinds of materials have 
been selected for the small-scale evaluation tests. 9 figs., 3 tabs. 


8573 (ETDE/JP-mf-93768440, pp. 31-41) Demonstration 
tests of methanol conversion in ol-burning power plants.: Re- 
search and development of a methanol engine system for 
power generation. inanaga, N. (Mitsubishi Heavy Industries, Co. 
Ltd., Tokyo (Japan)). New Energy and Industrial Technology Devel- 
opment Organization, Tokyo (Japan). Sep 1992. 52p. (In 
Japanese). In Session of alcohol and biomass energy technology.: 
Twelfth annual meeting on NEDO’s project. Order Number 
DE93768440. Source: OSTI; NTIS (US Sales Only). 

The purpose of the development of a methanol engine system in 
the FY 1991 is to achieve the desired value (NOx emission less 
than 110ppm and thermal efficiency more than 38%) by using a 
single cylinder test engine. A water-cooled four cycle direct injec- 
tion type single cylinder supercharged engine with the rated speed 
of 1,800rpm, cylinder capacity of 4,086mI, and compression ratio of 
14.0 was used for the experiments. Ignition lags of various forced 
ignition systems were compared, and exhaust gas characteristics 
of multi-glow ignition system were shown. In addition, the charac- 
teristic and performance of water-added methanol were made clear 
through the combustion tests of water-added methanol. Conse- 
quently, it was found that the thermal efficiency was improved with 
increasing water addition. Furthermore, from the performance tests 
of cooled EGR (exhaust gas recirculation) system, it was found that 
the ignition lag increased with increasing EGR rate. Finally, inspec- 
tion results of the methanol engine were illustrated. 13 figs., 1 tab. 


8574 (ETDE/JP-mf-93768440, pp. 43-52) Demonstration 
tests of methanol conversion in oijl-burning power plants.: 
Demonstration tests of a reformed methanol total power gen- 
eration system (system designing and its evaluation). Hayashi, 
T. (The Chugoku Electric Power Co. Inc., Hiroshima (Japan)). New 
Energy and Industrial Technology Development Organization, 
Tokyo (Japan). Sep 1992. 52p. (In Japanese). In Session of alco- 
hol and biomass energy technology.: Twelfth annual meeting on 
NEDO’s project. Order Number DE93768440. Source: OSTI; NTIS 
(US Sales Only). 

The present report describes an outline of research achieve- 
ments of the demonstration tests of a 1,000-kW class reformed 
methanol total power generation system in the FY 1991. This re- 
search of demonstration tests consists of the verification of basic 
research achievements, the confirmation of performance, function, 
and reliability as a total system, and the extraction of technical 
problems for practical application. In the basic research, the cata- 
lyst characteristics as to life and performance, the heat recovery 
and reactor characteristics as to heat recovery balance and re- 
formed gas composition, and the combustor characteristics as to 
steady combustion and reduction of NOx were confirmed. In addi- 
tion, the matching of heat recovery and reactor systems with gas 
turbine, the system performance as to generating efficiency, etc., 
the operational characteristics as to DDS (daily start and stop), 
load follow-up, etc., and environmental integrity and safety were 
also verified. Furthermore, the improvement of thermal efficiency, 
operational characteristics, environmental characteristics, technical 
problems needed for scale up, and profitability were investigated 
as the technical problems for practical application. 3 figs., 4 tabs. 


8575 (NEI-NO-307) Nonlinear analysis of rotordynamic 
instabilities in high-speed turbomachinery. Chan Siu Hung. 
Trondheim Univ. (Norway). Norges Tekniske Hoegskole. 1992. 
195p. Order Number DE93761360. Source: OSTI; NTIS. 

Unstable lateral vibrations caused by hydrodynamic journal bear- 
ings, seals or other fluid-mechanical interactions, are the most 
common types of rotordynamic instabilities in high-speed turboma- 
chinery. Mechanically, high-speed turbomachines are often 
modeled as rotorbearing systems. The rotor can usually be as- 
sumed as a linear system consisting of shaft and disk elements, 
whereas the bearings and seals are sources of fluid forces which 
are highly nonlinear in nature. When large vibration amplitudes oc- 
cur, @.g. due to unbalance, the linearized coefficient approach may 





not be accurate enough and the concept of quasi-linear bearing 
dynamic coefficients is introduced. Studies of the stability of typical 
rotor-bearing systems are carried out by means of linear, quasi- 
linear (method of averaging), and nonlinear (direct numerical 
integration) methods. Results obtained from these methods are 
compared. The most important finding of this study is that the 
stability threshold can be favorably or adversely affected by nonlin- 
earity due to unbalance, depending mainly on the shaft flexibility 
and the type of instability. In the case of bearing induced instability, 
the addition of unbalance tends to improve the stability of the sys- 
tem. However, for very flexible rotors supported on tilting-pad 
journal bearings and subjected to aerodynamic cross-coupling, 
increasing the unbalance lowers the instability threshold. The nu- 
merical integration results confirm the predictions of the quasi-linear 
method. Other results such as the whirl/speed ratio, eigenvalue 
sensitivity to speed change, etc, can be useful information for tur- 
bomachinery design and diagnosis purposes. 106 refs., 72 figs. 


8576 (NEI-NO-309) Dynamic simulation of heat recovery 
bollers by using the sequential modular technique. Hyliseth, M. 
Trondheim Univ. (Norway). Norges Tekniske Hoegskole. Apr 1991. 
153p. Order Number DE93761366. Source: OSTI; NTIS. 

As an introduction to this work the energy and power situation in 
Norway is described, and objectives and motivations for dynamic 
simulation of thermal power plants are highlighted. Also, the con- 
cepts of modeling and simulation are introduced. The dynamic 
characteristics of heat recovery boilers are outlined. Dynamic 
models for components in a heat recovery boiler is deductively de- 
veloped by using conservation principles for mass, energy and 
momentum as a starting point. The rigorous models form complex 
equation systems. Therefore, knowledge about the dynamic 
characteristics of the system is used as a background for the sim- 
plifications and the development of final dynamic models of the 
boiler components (modules). The modules developed in this work 
are able to predict the behavior in the low frequency range: slow, 
thermal variations, load changes and start-ups. Independent modu- 
lar simulation allow the modules to integrate independently. This is 
in contrast to modular equation oriented simulation where the total 
system is integrated by a common integrator. The concept of inde- 
pendent modules reduces model complexity considerably, and it is, 
therefore, specially attractive for start-up analysis, which until now 
has been a complicated task. Special aspects about the method; 
choice of information flow between modules, discontinuities, and 
algebraic loops, are paid special attention to in this thesis. To 
validate the models, test-data from a start-up of a 35 MW single- 
pressure boiler was provided by the company SIEMENS. A 
comparison with the measured data gives satisfactory results. 59 
refs., 60 figs., 10 tabs. 


8577 (PNL-8298) Evaluation of diurnal thermal energy 
storage combined with cogeneration systems. Somasundaram, 
S.; Brown, D.R.; Drost, M.K. Pacific Northwest Lab., Richland, WA 
(United States). Nov 1992. 40p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC06-76RL01830. Order 
Number DE93004798. Source: OSTI; NTIS; GPO Dep. 

This report describes the results of an evaluation of thermal en- 
ergy storage (TES) integrated with simple gas turbine cogeneration 
systems. The TES system captures and stores thermal energy 
from the gas turbine exhaust for immediate or future generation of 
process heat. Integrating thermal energy storage with conventional 
cogeneration equipment increases the initial cost of the combined 
system; but, by decoupling electric power and process heat pro- 
duction, the system offers the following two significant advantages: 
(1) Electric power can be generated on demand, irrespective of the 
process heat load profile, thus increasing the value of the power 
produced; (2) Although supplementary firing could be used to serve 
independently varying electric and process heat loads, this ap- 
proach is inefficient. Integrating TES with cogeneration can serve 
the two independent loads while firing all fuel in the gas turbine. 
The study evaluated the cost of power produced by cogeneration 
and cogeneration/TES systems designed to serve a fixed process 
steam load. The value of the process steam was set at the lev- 
elized cost estimated for the steam from a conventional stand-alone 
boiler. Power costs for combustion turbine and combined-cycle 
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power plants were also calculated for comparison. The results indi- 
cated that peak power production costs for the cogeneration TES 
systems were between 25% and 40% lower than peak power costs 
estimated for a combustion turbine and between 15% and 35% 
lower than peak power costs estimated for a combined-cycle plant. 
The ranges reflect differences in the daily power production sched- 
ule and process steam pressure/temperature assumptions for the 
cases evaluated. Further cost reductions may result from optimiza- 
tion of current cogeneration/TES system designs and improvement 
in TES technology through future research and development. 


8578 (TKK-S/SM—1989/21, pp. 81-91) Transient analysis of 
induction motors by a time-stepping finite element technique. 
Arkkio, A.; Hauru, A. Helsinki Univ. of Technology, Otaniemi (Fin- 
land). Lab. of Electromechanics. 1989. (CONF-8901144-: 
Symposium on electrical power engineering at the Helsinki Univer- 
sity of Technology, Espoo (Finland), 27 Jan 1989). In Symposium 
on electrical power engineering. 130p. Order Number 
DE93711132. Source: OSTI; NTIS. 

The simulation of transient performance of induction motors is 
based on a '‘time-stepping’ finite element analysis of the magnetic 
field. The field is assumed to be two-dimensional, and the time- 
dependence of the field and the motion of the rotor are modelled 
by the Crank-Nicholson time-stepping method. The solution of the 
motion equation of the rotor is included in the formulation in order 
to be able to simulate mechanical transients. The method is veri- 
fied by comparing computed and measured results. 


2002 Waste Management 


Refer also to citation(s) 7541, 7650, 7651, 7652, 7653, 7654, 
7655, 7656, 7657, 7658, 7659, 7684, 7686, 7692, 7696, 7700, 
7701, 7702, 7717, 8888, 9728, 10186, 10206 


8579 (DOE/MC/28162-3184) Coolside waste management 
research: Quarterly technical progress report, October 1, 
1991—October 31, 1991. Kentucky Univ., Lexington, KY (United 
States). Center for Applied Energy Research. 1991. 31p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC21-91MC28162. Order Number DE93006358. Source: OSTI; 
NTIS; GPO Dep. 

Objective was to produce sufficient information on physical and 
chemical nature of Coolside waste (Coolside No.1, 3 at Edgewater 
power plant) to design and construct stable, environmentally safe 
landfills. Progress during this period was centered on analytical 
method development, elemental and mineralogical analysis of sam- 
ples, and field facilities preparation to receive lysimeter fill. Sample 
preparation techniques for thick target PIXE/PIGE were investi- 
gated; good agreement between measured and actual values for 
standard fly ash were obtained for all elements except Fe, Ba, K 
(PIXE). 


8580 (DOE/MC/28162-3185) Coolside waste management 
research: Quarterly technical progress report, January 1, 
1992—January 31, 1992. Kentucky Univ., Lexington, KY (United 
States). Center for Applied Energy Research. Jan 1992. 28p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC21-91MC28162. Order Number DE93006357. Source: 
OSTI; NTIS; GPO Dep. 

Preparations are nearing completion to begin the field lysimeter 
and laboratory lysimeter studies. Approval has not yet been re- 
ceived to place the Coolside wastes in the field lysimeters. Winter 
wig delay emplacement of the waste until the weather moderates. 
Much of the technical progress for January centered on preliminary 
evaluation of Coolside samples for laboratory lysimeter testing and 
development of chemical analysis techniques. Approximate esti- 
mates of element concentrations in the leachate from Coolside 
waste allows the analytical group to anticipate the analytical re- 
quirements for the first lysimeter leachate samples. The preliminary 
leaching studies will also provide a guide to the evolution of Cool- 
side materials with time and with continual replacement of pore 
waters. California Bearing Ratio tests were performed on three 
Coolside samples varying in degree of density compaction pro- 
duced by the Standard, Modified, and Low Energy techniques. 
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8581 (DOE/MC/28162-3186) Coolside waste management 
research: Quarterly technical progress report, June 1, 1992— 
June 30, 1992. Kentucky Univ., Lexington, KY (United States). 
Center for Applied Energy Research. 23 Jul 1992. 33p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC21- 
91MC28162. Order Number DE93006356. Scurce: OSTI; NTIS; 
GPO Dep. 

The project objective is to produce sufficient information on the 
physical and chemical nature of Coolside waste to design and con- 
struct physically stable and environmentally safe landfills. No 
additional swell on samples reported last month has been ob- 
served. The permeability of a specimen remolkded near 100% of 
standard dry density and optimum moisture content and aged 14 
days was 7.43 x 10~-® cm/sec. Unconfined compressive strength 
tests and unconsolidated undrained triaxial tests were also per- 
formed and are reported. Work has been initiated toward filling the 
field lysimeters. Materials, equipment and supplies are being speci- 
fied and ordered including 30,000 Ibs of Ottawa sand to serve as 
the base layer in the lysimeters. 


8582 (DOE/PC/79798-T27) LIMB Demonstration Project 
Extension and Coolside Demonstration: [Final report]. Goots, 
T.R.; DePero, M.J.; Nolan, P.S. Babcock and Wilcox Co., Barber- 
ton, OH (United States). 10 Nov 1992. 294p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FC22- 
87PC79798. Order Number DE93005979. Source: OSTI; NTIS; 
GPO Dep. 

This report presents results from the limestone Injection Multi- 
stage Burner (LIMB) Demonstration Project Extension. LIMB is a 
furnace sorbent injection technology designed for the reduction of 
sulfur dioxide (SO2) and nitrogen oxides (NOx) emissions from 
coal-fired utility boilers. The testing was conducted on the 105 
Mwe, coal-fired, Unit 4 boiler at Ohio Edison's Edgewater Station in 
Lorain, Ohio. In addition to the LIMB Extension activities, the over- 
all project included demonstration of the Coolside process for S02 
removal for which a separate report has been issued. The primary 
purpose of the DOE LIMB Extension testing, was to demonstrate 
the generic applicability of LIMB technology. The program sought 
to characterize the S02 emissions that result when various calcium- 
based sorbents are injected into the furnace, while burning coals 
having sulfur content ranging from 1.6 to 3.8 weight percent. The 
four sorbents used included calcitic limestone, dolomitic hydrated 
lime, calcitic hydrated lime, and calcitic hydrated lime with a small 
amount of added calcium lignosulfonate. The results include those 
obtained for the various coal/sorbent combinations and the effects 
of the LIMB process on boiler and plant operations. 


8583 (DOE/PC/88881-T10) Engineering development of 
advanced physical fine coal cleaning technologies: Froth 
flotation: Quarterly technical progress report No. 16, July 1, 
1992-September 30, 1992. ICF Kaiser Engineers, Inc., Pittsburgh, 
PA (United States); Ohio Dept. of Development, Columbus, OH 
(United States). Coal Office; Babcock and Wilcox Co., New Or- 
leans, LA (United States); Consolidation Coal Co., Pittsburgh, PA 
(United States); Center for Research on Sulfur in Coal, Carterville, 
IL (United States); EIMCO Processed Equipment Co., Salt Lake 
City, UT (United States); Illinois State Geological Survey, Cham- 
paign, IL (United States); Kentucky Energy Cabinet Lab., Lexington, 
KY (United States); Virg[1992]. 82p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC22-88PC88881. 
Order Number DE93008033. Source: OSTI; NTIS; GPO Dep. 

A study conducted by Pittsburgh Energy Technology Center of 
sulfur emissions from about 1,300 United States coal-fired utility 
boilers indicated that half of the emissions were the result of burn- 
ing coals having greater than 1.2 pounds of SO2 per million BTU. 
This was mainly attributed to the high pyritic sulfur content of the 
boiler fuel. A significant reduction in SOz emissions could be ac- 
complished by removing the pyrite from the coals by advanced 
physical fine coal cleaning. An engineering development project 
was prepared to build upon the basic research effort conducted un- 
der a solicitation for research into Fine Coal Surface Control. The 
engineering development project is intended to use general plant 
design knowledge and conceptualize a plant to utilize advanced 
froth flotation technology to process coal and produce a product 
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having maximum practical pyritic sulfur reduction consistent with 
maximum practical BTU recovery. 


8584 (ETDE-IT—93-20) Salt intrusion study into an Italian 
aquifer: Power plant siting environmental effects. Rangogni, 
R.; Uliana, A.F.; Pini, G.; Putti, M. Ente Nazionale per l’Energia 
Elettrica, Milan (Italy). Centro di Ricerca Idraulica e Strutturale; 
Ente Nazionale per l’Energia Elettrica, Milan (Italy); Padua Univ. 
(Italy). 1992. 8p. Order Number DE93758897. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The construction of a thermoelectrical power plant in a coastal 
area in Southern Italy required a significant lowering of the water 
table of the underlying unconfined aquifer. A large increase in the 
salinity of the groundwater was therefore expected. Because of the 
presence of farmland in the area, a detailed investigation was re- 
quired to predict the effects of this extensive pumping on the 
saltwater intrusion. A numerical study was therefore conducted on 
the area using a 3D, fully coupled finite element model. This paper 
summarizes the results obtained in the study. The simulation pro- 
ceeded initially with the determination of the actual steady state 
profile of the saltwater intrusion under unperturbed conditions. 
Then, modifications to concentration profiles due to water pumping 
were determined under different scenarios. The results obtained 
agree well with the limited field data that are available up to date. 


8585 (OCDO-93004573) Investigation of transport pro- 
cesses Involved in FGD: Final report, June 1, 1990—June 30, 
1991. Kadambi, J.R. (Case Western Reserve Univ., Cleveland, OH 
(United States)); T'ien, J.S.; Chinnapalaniandi, P. Ohio Coal Devel- 
opment Office, Columbus, OH (United States); Case Western 
Reserve Univ., Cleveland, OH (United States). Mar 1992. 49p. 
Sponsored by Ohio State Government, Columbus, OH (United 
States). Grant: CDO/R-87-2C/B. Source: OSTI; Ohio Coal Devel- 
opment Office, 77 S. High St., P.O. Box 1001, Columbus, OH 
43266-0001. 

This report describes the first year work which included (i) a de- 
tailed literature survey of particle gas (multiphase) flow area, (ii) 
selection of test configuration and parameters, (iii) design and con- 
struction of sorbent injection test facility, its instrumentation and (iv) 
summary and status. The literature review of solid-gas multiphase 
flow area revealed more than 40 papers of interest. These were 
classified into following three topics: (a) particle laden free jet 
flows, (b) concentric jet flows and (c) pipe flows. In addition to 
these three categories, the literature involving modeling of particle 
laden jets was also investigated. The review of literature indicates 
that the experimental data in the range of interest of flue gas 
desulfurization (FGD) processes is sparse. This is specially true for 
parameters like particle size, density and loading, flow velocities 
and cocurrent flow velocities. The available data base reported in 
the literature does not cover the range of interest for dry FGD pro- 
cesses. This includes the range of interest of the non-dimensional 
parameters like Reynolds number, Froude number, Stokes number 
and particle loading. To improve the understanding of mixing phe- 
nomena as related to the two phase solid-gas turbulent jet flow into 
a cocurrent flow one needs to perform precise and insightful exper- 
iments to obtain characteristics of such flows. One of our specific 
objectives is to experimentally investigate the turbulent flow struc- 
ture of the mixing zone due to the presence of particles, particle 
dispersion and loading and the entrainment effects. To attain this 
objective a sorbent injection test facility was designed. 


8586 (OCDO-93006029) Simultaneous SO2/NO/particulate 
removal from coal combustion gas by solid-state electrochem- 
ical technology: Final report. Cornell, L.P. (Helipump Corp., 
Cleveland, OH (United States)); Cook, W.J.; Keyvani, M.; Neyman, 
M.; Helfritch, D.J. Ohio Coal Development Office, Columbus, OH 
(United States); Helipump Corp., Cleveland, OH (United States); 
Research-Cottrell, Inc., Somerville, NJ (United States). Environ- 
mental Services and Technologies Div. 21 Jan 1991. 94p. 
Sponsored by Ohio State Government, Columbus, OH (United 
States). Grant CDO-R8755. Source: OSTI; Ohio Coal Development 
Office, 77 S. High Street, Columbus, OH 43266-0001. 

A solid-state electrochemical process now in an early stage of 
development converts NO,and SO, to nitrogen, oxygen, and sulfur. 
Process objectives are to remove 90+% of SO, and NO, and 99% 





of particulates from Ohio coal combustion flue gases. The electro- 
chemical reactor cell uses ionically conductive ceramics as 
electrolyte, and electronically conductive materials (including some 
ceramics) as electrodes; there are no moving parts, no consumable 
reagents, no by-product sludges, and no process fluids except the 
flue gas. Downstream of the electro-chemical cell, particulates are 
removed with a filter or electrostatic precipitator and elemental sul- 
fur is condensed. This work developed and tested electrocatalysts 
for their ability to selectively reduce SO, and NO, in the presence 
of oxygen gas in concentrations typical of coal combustion flue 
gases. Several solid electrolytes and various electrode materials 
were also tested for use in the electrochemical cell. Gokd was cho- 
sen as the electrode in the tests because it is porous, resistant to 
chemical attack, and conductive. Electrocatalyst coatings contain- 
ing a single transition metal were applied to one inch diameter 
yttria stabilized ceria disks and tested for NO and SOz reduction. 
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8587 (Al-UND—92-6) Occupational health hazards in power 
production and transmission: 10. The employees appraisal of 
working conditions and health at the three-year follow-up. 
Hoegstroem, R.M.; Gamberale, F.; Knave, B.; Toernqvist, S. Na- 
tional Inst. of Occupational Health, Solna (Sweden). 1992. 75p. (in 
Swedish). Order Number DE93761441. Source: OSTI; NTIS. 

This is a report from a part of the occupational hygiene assess- 
ment and evaluation of health effects in a study on health hazards 
among workers in the production and distribution of electricity. The 
report provides a description of the individual evaluation of working 
conditions, the degree of discomfort and subjective symptomathol- 
ogy at the follow-up study in relation to baseline data collected 
three years previously. The workers were less exposed to physical 
work loads but had a more demanding work organization at the 
follow-up study. Several work environment factors, including those 
occurring more rarely, were experienced as more annoying. The 
social support was not quite as pronounced as before. About half 
of the studied group had met with at least one accident during the 
three year period and the most common cause was physical 
overload. There was a general increase in the occurrence of symp- 
toms, mainly musculoskeletal disorders, fatigue and headache. The 
musculoskeletal disorders were generally related to the working 
conditions. The workers experienced their jobs as more pressing 
and stressful at the follow-up than before. 


8588 (Al-UND—92-22) Occupational health hazards in 
power production and transmission: 11. Physical conditions 
at the three-year follow-up. Toernqvist, S.; Hoegstroem, R.M.; 
Gamberale, F.; Knave, B. National Inst. of Occupational Health, 
Solna (Sweden). 1992. 39p. (In Swedish). Order Number 
DE93761443. Source: OSTI; NTIS. 

In a prospective study of health hazards in work with production 
and distribution of electricity a young cohort of 529 electrical work- 
ers has been health examined after three years of work in the 
electric power industry. Prevalence of symptoms and discomfort 
and results from clinical tests have been compared to base line 
data previously collected by means of different questionnaires and 
clinical tests at the time of employment. The follow-up period re- 
ported here is three years, i.e. the second health examination in 
this prospective study. A tendency towards increased neurastenic 
symptoms and musculoskeletal complains was noted over the 
three years, mostly in the age group 30-39 years. The muscu- 
loskeletal complains were considered work related in a higher 
degree than all other complains. Data from the clinical tests were 
within the normal variation. As a whole this young cohort was 
healthy. In future analyses the individual comparisons over time 
and comparisosn with other occupational groups will be of interest 
to be able to judge occupational hazards in relation to health of 
electrical workers in the electrical power industry. Reports on differ- 
ent aspects of health in relation to specific exposures at work will 
be available in future analyses. (25 refs., 12 tabs., 6 figs.). 
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Refer also to citation(s) 8584 
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8589 (CP-91-004) Economic aspects of ecological risk 
due to nuclear and coal-fired electricity production (general 
comparison, related to the USSR). Novikov, V.; Wahlistroem, B.; 
Demin, V.; Lebedev, O.; Ignatiyev, V. International inst. for Applied 
Systems Analysis, Laxenburg (Austria). May 1991. [62] Source: 
OSTI; NTIS (US Sales Only); INIS. 

The content of this paper is reflected in the chapter headings: 
(1) Introduction (2) Environmental problems relating to the coal- 
fired power plants (3) Costs of environmental protection for 
coal-fired power plants (4) Comparison of economic efficiency of 
nuclear and coal-fired power plants (5) Cost of environmental pro- 
tection for normal operation of a nuclear power plant and its fuel 
facilities (6) Accidental risk from off-reactor nuclear fuel cycle facili- 
ties (7) Conclusion. (Quittner). 


8590 (SVF-O-66) Emission control and measurement 
technology in thermal power production in Japan. Brunstroem, 
C. (Vattenfall Utveckling AB, Vaellingby (Sweden)). Stiftelsen foer 
Vaermeteknisk Forskning, Stockholm (Sweden). Jul 1992. 15p. (In 
Swedish). Order Number DE93761470. Source: OSTI; NTIS; INIS. 
The report is based on information collected during a 4 week 
study tour in Japan during October and November 1991. The pur- 
pose of the visit to Japan was to study authority regulations as well 
as technique and systems for emission monitoring in thermal power 
plants. By way of introduction this report give a short description of 
Japanese electric power companies and electricity production. After 
that, general authority regulations for emission control are pre- 
sented. Emission standards, as an example, are then discussed for 
two new power plants. Finally, some impressions from discussions 
with manufacturers and users of Japanese emission monitoring 
equipment are discussed. All visited power plants were equipped 
with extractive systems for continuous emission monitoring. In- 
stalled systems were used as an integrated well-working part of 
the power plant control system. National performance standards for 
emission monitoring equipment are not used in Japan. Authority 
checks on measurement systems are done through unadvertised 
visits to the power plants. National minimum emission standards 
depend on type, size and location for the power plant. Actual stan- 
dards are then confirmed by negotiation between local authorities 
and plant representatives. This process normally results in much 
sharper standards than the national values. The national standard 
for NO,-emissions from large gas fired power plants is, for exam- 
ple, about 50 mg/MJ fuel, while the negotiated level for the same 
plant usually is below 10 mg/MJ. For evaluation of standards most 
power plants in Japan are directly connected to special authority 
environmental supervision centres. ( 6 refs., 5 tabs., 1 fig.). 


2006 Economic, industrial, and Business Aspects 


8591 (INIS-GB-452) Annual report and accounts 1991/92. 
Scottish Nuclear Ltd., Glasgow (United Kingdom). 1992[50] Source: 
OSTI; NTIS (US Sales Only); INIS. 

This annual report of Scottish Power highlights profit before tax; 
earnings per share; dividends; net debt reduction; the significant 
progress achieved in Company restructuring; and the fact that do- 
mestic customers now have the lowest tarrifs in the United 
Kingdom. A summary of the Company's results is given, and com- 
petitive opportunities, exports, transmission and distribution, and 
environmental issues are discussed. (author). 
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Refer also to citation(s) 8790, 8796, 8840, 8853, 8856, 8857, 
8858, 8859, 8860, 8862, 8863, 8864, 8865, 9169, 9797, 10429 


8592 (IAEA-TECDOC-—667(v.3), pp. 155) Super-pure steels 
for nuclear power. Khitrov, Yu.A. (All-Union Scientific Research 
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and Project Inst. of Complex Power Technology, Leningrad (Rus- 
sian Federation)). International Atomic Energy Agency, Vienna 
(Austria). Oct 1992. In Coolant technology of water cooled reac- 
tors. V. 3: Activity transport mechanisms in water cooled reactors. 
[188] Order Number DE93612327. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Short communication. COBALT/minimization; NUCLEAR POWER 
PLANTS/iow alloy steels; COBALT; MINIMIZATION; IMPURITIES; 
REACTOR DECOMMISSIONING; REACTOR MATERIALS; REAC- 
TOR SHUTDOWN 


8593 (IAEA-TECDOC-670) Pilot studies on management 
of ageing of nuclear power plant components: Results of 
Phase 1. International Atomic Energy Agency, Vienna (Austria). 
Oct 1992. [103] Source: OSTI; NTIS (US Sales Only); INIS. 

To facilitate cooperation between the IAEA Member States and 
thus to enhance the safety and reliability of operating nuclear 
plants the IAEA has initiated pilot studies on the management of 
ageing of four representative plant components: the primary nozzle 
of the reactor pressure vessel, a motor operated valve, the con- 
crete containment building and instrumentation and control cables. 
Phase 1 of the studies has been completed and its results are pre- 
sented in this report. The report documents current understanding 
of ageing and methods for monitoring and mitigation of this ageing 
for the above components, identifies existing knowledge and tech- 
nology gaps and defines follow-up work to deal with these gaps. 
Refs, figs and tabs 


8594 (IAEA-TECDOC-672, pp. 73-80) The use of robots 
for enhancing the operational safety of nuclear power plants. 
Pobedonostsev, A.B. (Experimental Machine Building Design Bu- 
reau, Nizhniy Novgorod (Russian Federation)); Shashkin, S.L. 
international Atomic Energy Agency, Vienna (Austria). Oct 1992. 
(CONF-9111291—: Technical committee meeting on safety aspects 
of nuclear power plant automation and robotics, Vienna (Austria), 
11-15 Nov 1991). In Safety aspects of nuclear power pliant au- 
tomation and robotics: Report of a technical committee meeting 
held in Vienna, 11-15 November 1991. [150] Order Number 
DE93612158. Source: OSTI; NTIS (US Sales Only); INIS. 

First generation robots are robots with program-based control. 
These robots are intended for performing certain previously pro- 
grammable sequence of operations. Second generation robots are 
robots with adaptive control. Adaptive robots are distinguished from 
program-controlled robots, firstly, by considerably greater assort- 
ment of sensoric devices and, secondly, by more complex 
automatic control system. The next third generation of robots are 
robots with intelligent control from computer. They are distin- 
guished from second generation robots through a complexity of 
functions and perfectness of automatic contro! system including 
some or other element of artificial intellect. Now in wide use are 
first and second generation robots. Third generation robots are in 
the stage of creation. (author). 3 refs, 3 figs. 


8595 (IAEA-TECDOC-672, pp. 113-124) Neural network- 
based expert system for severe accident management. 
Silverman, E.B. (ARD Corp., Columbia, MD (United States)). Inter- 
national Atomic Energy Agency, Vienna (Austria). Oct 1992. 
(CONF-9111291—: Technical committee meeting on safety aspects 
of nuclear power plant automation and robotics, Vienna (Austria), 
11-15 Nov 1991). In Safety aspects of nuclear power plant au- 
tomation and robotics: Report of a technical committee meeting 
held in Vienna, 11-15 November 1991. [150] Order Number 
DE93612158. Source: OSTI; NTIS (US Sales Only); INIS. 

This paper presents the results of the second phase of a three- 
phase Severe Accident Management expert system program 
underway. The primary objectives of the second phase were to de- 
velop and demonstrate four capabilities of neural networks with 
respect to nuclear power plant severe accident monitoring and pre- 
diction. A second objective of the program was to develop an 
interactive graphical user interface which presented the system's in- 
formation in an easily accessible and straightforward manner to the 
user. This paper describes the technical and regulatory foundation 
upon which the expert system is based and provides a background 
on the development of a new severe accident management tool. 
This tool provides data to assist in; (1) planning and developing 
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priorities for recovery actions, (2) evaluating recovery action feasi- 
bility, (3) identifying recovery action options, and (4) assessing the 
timing and possible effects of potential recovery strategies. These 
performance characteristics represent the goals identified for the 
Severe Accident Management Strategies Online Network (SAM- 
SON) which is currently under development. 4 refs, 1 fig., 1 tab. 


8596 (INIS-mf-13421) Nuclear power systems. Their 
safety. Myers, L.C. Library of Parliament, Ottawa, ON (Canada). 
Science and Technology Div. 3 Sep 1991. [17] Source: OSTI; 
NTIS (US Sales Only); INIS. 

This paper discusses the issue of the safety of nuclear power 
plants and provides brief accounts of some of the most serious re- 
actor accidents that have occurred to date. (7 refs.). 


8597 (INIS-mf-13422) Nuclear power systems: Their 
safety. Myers, L.C. Library of Parliament, Ottawa, ON (Canada). 
Science and Technology Div. 5 May 1991. [16] Source: OSTI; 
NTIS (US Sales Only); INIS. 

This paper discusses the issue of the safety of nuclear power 
plants and provides brief accounts of some of the most serious re- 
actor accidents that have occurred to date. (7 refs.). 


2101 Power Reactors, Nonbreeding, Light-Water 
Moderated, Boiling Water Cooled 


Refer also to citation(s) 7861, 8615, 8627, 8628, 8629, 8631, 
8634, 8635, 8636, 8639, 8644, 8852, 8854, 8861, 9012, 9013, 
9016, 9018, 9019, 9020, 9023, 9024, 9025, 9027, 9028, 9029, 
9030, 9031, 9032, 9033, 9034, 9035, 9037, 9038, 9039, 9040, 
9041, 9042, 9043, 9045, 9046, 9047, 9048, 9049, 9050, 9054, 
9055, 9059, 9065, 9176 


8598 (IAE-4924-4) Liquid-disperse-gas flows: 1. Two- 
velocity convective model. Smirnov, N.N. Gosudarstvennyj 
Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (Rus- 
sian Federation). Inst. Atomnoj Ehnergii. 1989. [25] (In Russian). 
Source: OSTI; NTIS (US Sales Only); INIS. 

A mathematical thermo-hydraulic model of liquid-gas flows has 
been built. It was applied to the description of convection in vertical 
nonheated channels, that is as applied to the common draught 
section of a vessel-type boiling reactor of the NDHP type. The ra- 
dial distribution of the coolant velocity in the vertical channels was 
found in the framework of the developed model. It is shown that 


the reverse flows occur in the channels under some conditions. 49 
refs.; 11 figs. 


8599 


(IAEA-TECDOC-—667(v.1). pp. 9-29) Chemistry of pri- 
mary coolant in water cooled nuclear reactors. Mathur, P.K. 
(indira Gandhi Centre for Atomic Research Campus, Kalpakkam 
(India). Water and Steam Chemistry Lab.); Narasimhan, S.V. Inter- 
national Atomic Energy Agency, Vienna (Austria). Sep 1992. In 
Coolant technology of water cooled reactors. V. 1: Chemistry of 


primary coolant in water cooled reactors. [117] Order Number 
DE93611205. Source: OSTI; NTIS (US Sales Only); INIS. 

Specific features of the primary coolant chemistry in BWRs, 
PWRs and PHWRs are described and the existing primary circuit 
chemical control specifications for these type of units both with re- 
spect to control and diagnostic parameters under cold shut down, 
start-up, normal operation and off normal mode conditions are 
presented. Details of primary coolant sample manipulations for rep- 
resentative sampling, measurement methodology of various key 
control parameters and the constraints involving the use of 
chemical and volume control systems, particularly in PWRs are de- 
scribed. Integrity considerations for core (fuel) materials, structural 
materials and steam generator tube materials are discussed. Plant 
radiation level reduction considerations both with respect to (a) 
source term control (choice of materials with lesser cobalt inventory 
and lesser corrosion/release rates under transient water chemistry 
conditions and (b) recepient term control (prefilming, optimisation of 
Ni/Fe ratio, zinc injection passivation and improvement of CPU per- 
formance) are presented. 24 refs, 4 figs, 13 tabs. 


8600 (IAEA-TECDOC-€67(v.3), pp. 98-123) Corrosion 
products, activity transport and deposition in boiling water re- 
actor recirculation systems. Alder, H.P. (Paul Scherrer Inst. 
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(PSI), Villigen (Switzerland)); Buckley, D.; Grauer, R.; Wiedemann, 
K.H. International Atomic Energy Agency, Vienna (Austria). Oct 
1992. In Coolant technology of water cooled reactors. V. 3: Activity 
transport mechanisms in water cooled reactors. [188] Order Num- 
ber DE93612327. Source: OSTI; NTIS (US Sales Only); INIS. 

The deposition of activated corrosion products in the recirculation 
loops of Boiling Water Reactors produces increased radiation lev- 
els which lead to a corresponding increase in personnel radiation 
dose during shut down and maintenance. The major part of this 
dose rate is due to cobalt-60. Based on a comprehensive literature 
study concerning this theme, it has been attempted to identify the 
individual stages of the activity build-up and to classify their impor- 
tance. The following areas are discussed in detail: The origins of 
the corrosion products and of cobalt-59 in the reactor feedwaters; 
the consolidation of the cobalt in the fuel pins deposits (activation); 
the release and transport of cobalt-60; the build-up of cobalt-60 in 
the corrosion products in the recirculation loops. Existing models of 
the build-up of circuit radioactivity are discussed and the operating 
experiences from selected reactors are summarized. 90 refs, figs 
and tabs. 


8601 (IAEA-TECDOC-667(v.3), pp. 132-137) Main trends in 
investigations of corrosion products transfer processes in 
NPP circuits. Versin, V.V. (All-Union Scientific Research and 
Project Inst. of Complex Power Technology, Leningrad (Russian 
Federation)); Brusakov, V.P.; Rybalchenko, I.L.; Kritskij, V.G.; Ko- 
rolev, A.S. International Atomic Energy Agency, Vienna (Austria). 
Oct 1992. In Coolant technology of water cooled reactors. V. 3: Ac- 
tivity transport mechanisms in water cooled reactors. [188] Order 
Number DE93612327. Source: OSTI; NTIS (US Sales Only); INIS. 

Numerous attempts have been made to develop models of acti- 
vated corrosion product mass transfer. The great number of such 
models demonstrated the lack of the general model, which would 
properly reflect the operational experience with the transport of 
corrosion products, especially activated. This report discusses two 
theoretical approaches to understanding corrosion products trans- 
port processes in NPP circuits. (author). 5 refs, 3 figs, 4 tabs. 


8602 (IAEA-TECDOC-€667(v.3), pp. 124-132) Corrosion 
products, activity transport and deposition in boiling water re- 
actor recirculation systems: Review of the state of the art, 
May 1990. Alder, H.P. (Paul Scherrer Inst. (PSI), Villigen (Switzer- 
land)). International Atomic Energy Agency, Vienna (Austria). Oct 
1992. In Coolant technology of water cooled reactors. V. 3: Activity 
transport mechanisms in water cooled reactors. [188] Order Num- 
ber DE93612327. Source: OSTI; NTIS (US Sales Only); INIS. 

In September 1989 a review of current practices to reduce the 
radiological exposure of the personnel in BWR’s was made. Since 
then additional information especially from Japan and General 
Electric was presented and it seemed timely to update the review 
of the state of the art. (author). 12 refs, 9 figs, 3 tabs. 


8603 (INIS-mf—13401, pp. 159-167) Limit cycles and bifur- 
cations in deterministic reactor dynamics. Adebiyi, A.S. (Ontario 
Hydro, Toronto, ON (Canada)). Canadian Nuclear Society, Toronto, 
ON (Canada). 1991. [557] (CONF-9106378—: Annual conference of 
the Canadian Nuclear Association (CNA) and the Canadian Nu- 
clear Society (CNS), Saskatoon (Canada), 9-12 Jun 1991). In 
Proceedings of the Canadian Nuclear Society 12. annual confer- 
ence. Order Number DE93610781. Source: OSTI; NTIS (US 
Sales Only); INIS. 

A critical topological analysis of a boiling water reactor phe- 
nomenological model is presented. It is shown that the shutdown 
state is not always unstable, for negative coefficient the dynamics 
may evolve into closed and bounded trajectory trapping geometries 
such as limit cycles and aperiodic attractors, and that the system 
possesses a parameter space point at which there exists a stable 
continuum of equilibria. The existence of the continuum is a phas- 
espace demonstration that a nominal operating point is by no 
means unique or the reactor can be critical at any power level, lim- 


ited only by the station’s license limit and the integrity of structural 
components. 


8604 (PNL-SA-21027) Effects of air oxidation on the dis- 
solution rate of LWR spent fuel. Gray, W.J.; Thomas, L.E.; 
Einziger, R.E. Pacific Northwest Lab., Richland, WA (United 


States). Nov 1992. 21p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC06-76RL01830. (CONF-921206— 
5: Materials Research Society (MRS) symposium, Boston, MA 
(United States), 2-6 Dec 1992). Order Number DE93005095. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Dissolution rates for air-oxidized spent fuel were measured in 
flowthrough tests. Results from two types of specimens, separated 
grains and multigrain particles, both in oxidized (U4O9,,) and unox- 
idized (UO) conditions indicated only minor effects of oxidation on 
the surface-area-normalized rates. Similar results were obtained for 
unirradiated specimens in three different oxidation states (UOz, 
U307, and UsOg). These observations have important practical im- 
plications for disposal of spent fuel in a geologic repository as well 


as implications regarding the oxidative dissolution mechanism of 
UOz fuel. 


8605 (PSI-128) IMPAIR/3: a computer program to analyze 
the iodine behaviour in multi-compartments of a LWR contain- 
ment. Guentay, S. (Paul Scherrer inst. (PSI), Villigen 
(Switzerland)); Cripps, R. Paul Scherrer inst. (PSI), Villigen 
(Switzerland). Sep 1992. [78] Source: OSTI; NTIS; INIS. 

This publication describes the second version of the lodine 
Severe Accident Code (IMPAIR 3) for multi-compartments and con- 
stitutes the revision on the first version code (IMPAIR 2/M). This 
code models postulated conditions of iodine chemistry present in a 
compartment (sump, deposition and atmosphere) during a hypo- 
thetical LWR severe accident and the transport of species by 
simulated connections to other compartments or to the environ- 
ment. The number of species modelled is extended from 18 to 28. 
The revised chemical basis is described in PSI-Bericht Nr. 114. 
The code is now written in FORTRAN double precision. This code 
aims to simulate iodine behavior in multiple compartments of any 
type of reactor containment starting with reactor core release until 
the postulated end of accident time. The code boundary conditions 
are set by the required thermalhydraulic conditions for the transport 
of airborne iodine species. Since no high temperature iodine reac- 
tions relevant to the reactions occurring in the reactor vessel are 
included to calculate the initial physical and chemical forms of the 
iodine species, the initial iodine forms must be provided by the 
user. Two sets of reaction rate and activation energy constants are 
available. User may assign one or the other to the compartments. 
Currently both data sets have the same values. However, a user 


may apply his own data set via the input file. (author) 5 figs., 22 
tabs., 22 refs. 


8606 (STUK-B-YTO-99) Operation of Finnish nuclear 
power plants: Quarterly report 1st quarter, 1992. Tossavainen, 
K. (ed.). Finnish Centre for Radiation and Nuclear Safety (STUK), 
Helsinki (Finland). Sep 1992. [18] Source: OSTI; NTIS; INIS. 

Published also in Finnish as report number STUK-B-YTO-98. 

The Finnish nuclear power plant units Loviisa 1 and 2 as well as 
TVO | and II were in operation for almost all the time in the first 
quarter of 1992. The load factor average was 99.8%. All events 
which are classified on the International Nuclear Event Scale were 
level O/below scale on the Scale. Occupational radiation doses and 
releases of radioactive material off-site remained well below autho- 
rised limits. Only quantities of radioactive material insignificant to 
radiation exposure, originating from the nuclear power plants, were 
detected in samples collected in the vicinity of the nuclear power 
plants. 
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Moderated, Nonboiling Water Cooled 


Refer also to citation(s) 7861, 8599, 8605, 8606, 8794, 8812, 
8828, 8852, 8854, 8855, 8861, 8876, 8882, 8892, 8920, 8984, 
9001, 9002, 9005, 9012, 9013, 9016, 9018, 9019, 9020, 9021, 
9022, 9023, 9024, 9025, 9026, 9027, 9028, 9029, 9030, 9031, 
9032, 9034, 9035, 9036, 9037, 9038, 9039, 9040, 9043, 9044, 
9045, 9046, 9047, 9048, 9049, 9050, 9053, 9055, 9056, 9059, 
9064, 9617, 9798 


8607 (CEA-CONF—-10851) On-line sipping test system. 


Parrat, D. (CEA Centre d’Etudes de Grenoble, 38 (France). Direc- 
tion des Reacteurs Nucleaires); Bordy, M. CEA Centre d’Etudes de 
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Grenoble, 38 (France). Direction des Reacteurs Nucleaires. 1991. 
[3] (CONF-9110467-: Technical Committee: On site inspection, re- 
pair and reconstruction of PWR assemblies, Lyon (France), 21-24 
Oct 1991). Source: OSTI; NTIS (US Sales Only); INIS. 

When leaking fuel assembly must be identified during routine 
performance of core unloading sequences, PWR utilities use some 
systems like sipping test equipments, ultrasonic detection or eddy 
current control. For this purpose, FRAGEMA proposes, the on-line 
sipping test system, of which process is patented by CEA. This 
system is installed on the refuelling machine in the reactor fuel 
building. This one-line system detect leaking fuel assembly during 
the fuel handling operation and, it provides a significant refuelling 
outage time saving, unlike the other systems. In addition, the sys- 
tem installation and exploitation present more facilities: Mast 
equipments installed on the machine without mechanical structure 
modification, only two days are necessary for the first erection, and 
it's a self-contained equipment (no additional operator required for 
driving the system) 


8608 (CEAC-R-6-92) Improvements to the code alpha. 
Aleman, J.R. (Unidad Presupuestada para la Construccion del 
Centro Investigaciones Nucleares, La Habana (Cuba)); Domenech, 
J. Comision de Energia Atomica, La Habana (Cuba). 1992. [41] (In 
Spanish). Source: OSTI; NTIS (US Sales Only); INIS 

The Computer Code ALFA was created for the calculation of teh 
heat transfer coefficient and the hydraulic friction factor in various 
points of a Nuclear Power Plant with VVER-type reactor. In this pa- 
per the algorithm of the program is described. At the same time 
highlight several improvements introduced to the original model. 
Results are reported for a wide range of temperature and pressure 
within a cooling channel of the core. 


8609 (CEAC-R-7-92) Resolution for the Loviisa bench- 
mark problem. Garcia, C.R. (Instituto Superior de Ciencia y 
Tecnologia Nuclear (ISCTN), La Habana (Cuba)); Quintero, R.; Mil- 
ian, D. Comision de Energia Atomica, La Habana (Cuba). 1992. 
[24] (In Spanish). Source: OSTI; NTIS (US Sales Only); INIS. 

In the present paper, the Loviisa benchmark problem for cycles 
11 and 8, and reactor blocks 1 and 2 from Loviisa NPP, is calcu- 
lated. This problem user law leakage reload patterns and was 
posed at the second thematic group of TIC meeting held in 
Rheinsberg GDR, march 1989. SPPS-1 coarse mesh code has 
been used for the calculations. 


8610 (CNIC—00417) Dynamic analysis of the auxiliary 
power supply and study of coastdown of the reactor coolant 
pump at power failure for Qinshan Nuclear Power Plant. Zhu 
Zhicheng (Shanghai Nucl. Engineering Research and Design Inst. 
(China)). China Nuclear Information Centre, Beijing, BJ (China). Jul 
1990. [15] (In Chinese). (NERDI-0016.). Source: OSTI; NTIS (US 
Sales Only); INIS. 

By using mathematical methods the dynamic analysing of auxil- 
iary electrical system and coastdown behaviour of coolant pump at 
power supply faults in Qinshan Nuclear Power Plant has been 
completed. In order to simplify analysis and calculation in the cre- 
ating mathematical models of various equipment, factors which 
significantly affect the operation conditions were considered while 
less important factors were neglected. The method for analysing 
the dynamic process of auxiliary bus voltage, frequency and coast- 
down of reactor coolant pump at the time of power supply failure 
was suggested. The calculation results by using this method were 
verified by the dynamic simulation test, and the data obtained 
could be used as the basic information in the safety analysis for a 
nuclear power plant. 


8611 (CNIC—00536) PWR thermocouple mechanical seal- 
ing structure. Shen Qiuping (Shanghai Nucl. Engineering 
Research and Design Inst. (China)); He Youguang. China Nuclear 
Information Centre, Beijing, BU (China). Aug 1991. [7] (In Chinese). 
(SNERDI-0018.). Source: OSTI; NTIS (US Sales Only); INIS. 

The PWR in-core temperature detection device, which is one of 
measures to insure reactor safety operation, is to monitor and 
diagnose reactor thermal power output and in-core power distribu- 
tion. The temperature detection device system uses thermocouples 
as measuring elements with stainless steel protecting sleeves. The 
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thermocouple has a limited service time and should be replaced af- 
ter its service time has reached. A new sealing device for the 
thermocouples of reactor in-core temperature detection system has 
been developed to facilitate replacement. The structure is complete 
tight under high temperature and pressure without any leakage and 
seepage, and easy to be assembied or disassembled in radioac- 
tive environment. The device is designed to make it possible to 
replace the thermocouple one by one if necessary. This is a new, 
simple and practical structure. 


8612 (CNIC—00556) Relation between source term and 
emergency planning for nuclear power plants. Shi Zhonggi 
(Inst. of Nucl. Energy Technology, Tsinghua Univ., Beijing (China)); 
Yang Ling. China Nuclear Information Centre, Beijing, BJ (China). 
Jan 1992. [18] (In Chinese). (TSHUNE-0024.). Source: OSTI; 
NTIS (US Sales Only); INIS. 

Some background information of the severe accidents and 
source terms related to the nuclear power plant emergency plan- 
ning are presented. The new source term information in 
NUREG-0956 and NUREG-1150, and possible changes in emer- 
gency planning requirements in U.S.A. are briefly provided. It is 
suggested that a principle is used in selecting source terms for es- 
tablishing the emergency planning policy and a method is used in 
determining the Emergency Planning Zone (EPZ) size in China. 
Based on the research results of (1) EPZ size of PWR nuclear 
power plants being built in China, and (2) impact of reactor size 
and selected source terms on the EPZ size, it is concluded that the 
suggested principle and the method are suitable and feasible for 
PWR nuclear power plants in China. 


8613 (CNIC—00559) Optimization of refueling-shuffling 
scheme in PWR core by random search strategy. Wu Yuan 
(Beijing Inst. of Nuclear Engineering (China)). China Nuclear Infor- 
mation Centre, Beijing, BJ (China). Nov 1991. [21] (BINE-0016.). 
Source: OSTI; NTIS (US Sales Only); INIS. 

A random method for simulating optimization of refueling man- 
agement in a pressurized water reactor (PWR) core is described. 
The main purpose of the optimization was to select the ‘best’ refuel- 
ing arrangement scheme which would produce maximum economic 
benefits under certain imposed conditions. To fulfill this goal, an ef- 
fective optimization strategy, two-stage random search method was 
developed. First, the search was made in a manner similar to the 
stratified sampling technique. A local optimum can be reached by 
comparison of the successive results. Then the other random ex- 
periences would be carried on between different strata to try to find 
the global optimum. In general, it can be used as a practical tool 
for conventional fuel management scheme. However, it can also be 
used in studies on optimization of Low-Leakage fuel management. 
Some calculations were done for a typical PWR core on a CYBER- 
180/830 computer. The results show that the method proposed can 
obtain satisfactory approach at reasonable low computational cost. 


8614 (EDF-R-92-NI-B-0019) An experiment in multiple ex- 
pertise synthesis for a diagnosis expert system. Doutre, J.L.; 
Ricard, B. Electricite de France (EDF), 92 - Clamart (France). Nov 
1991. [20] (In French). Source: OSTI; NTIS (US Sales Only); INIS. 

The DIAPO project concerns an expert system for primary 
coolant pumps diagnosis. This presentation describes how the 
K.O.D. methodology (Knowledge Oriented Design - CIS! Ingenierie) 
has been used during the knowledge modelling stage, in order to 
analyze expert know-how. This methodology relies on a systematic 
analysis of expert discourse. It leads to the identification of domain 
description elements, of actions performed and of interpretation 
structures, telling how symptoms can be thought of as ‘situations’. 
The nature of knowledge elements, the way they can be structured 
is described. Emphasis is laid on the way a synthetic model has 
been derived from six individual models. This work concludes on 
the necessity of a strong typing of knowledge elements in connec- 


tion with the way they will be used when expertise is put into 
operation. 


8615 (IAEA-TECDOC—667(v.1)) Coolant technology of wa- 
ter cooled reactors. V. 1: Chemistry of primary coolant in 
water cooled reactors. International Atomic Energy Agency, Vi- 


enna (Austria). Sep 1992. [117] Source: OSTI; NTIS (US Sales 
Only); INIS. 





This report is a summary of the work performed within the 
framework of the Coordinated Research Programme on Investiga- 
tions on Water Chemistry Control and Coolant Interaction with Fuel 
and Primary Circuit Materials in Water Cooled Power Reactors or- 
ganized by the IAEA and carried out from 1987 to 1991. It is the 
continuation of a programme entitled Reactor Water Chemistry Rel- 
evant to Coolant-Cladding Interaction (IAEA-TECDOC-429), which 
ran from 1981 to 1986. Subsequent meetings resulted in the title of 
the programme being changed to Coolant Technology of Water 
Cooled Reactors. The results of this Coordinated Research Pro- 
gramme are published in four volumes with an overview in the 
Technical Reports Series. The titles of the volumes are: Volume 1: 
Chemistry of Primary Coolant in Water Cooled Reactors; Volume 2: 
Corrosion in the Primary Coolant Systems of Water Cooled Reac- 
tors; Volume 3: Activity Transport Mechanisms in Water Cooled 
Reactors; Volume 4: Decontamination of Water Cooled Reactors. 
These publications should be of interest to experts in water 
chemistry at nuclear power plants, experts in engineering, fuel de- 
signers, research and development institutes active in the field and 
to consultants to these organizations. Refs, figs and tabs. 


8616 (IAEA-TECDOC-—667(v.1), pp. 50-53) Speciation in 
aqueous boric-borate solutions at high temperature. Corti, H.R. 
(Comision Nacional de Energia Atomica, Buenos Aires (Argentina). 
Dept. de Quimica de Reactores). International Atomic Energy 
Agency, Vienna (Austria). Sep 1992. In Coolant technology of wa- 
ter cooled reactors. V. 1: Chemistry of primary coolant in water 
cooled reactors. [117] Order Number DE93611205. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Speciation in aqueous solutions containing boric acid and lithium 
hydroxide has been studied using all the available information in 
the literature on the ionic equilibria in this system. The temperature 
dependence of the equilibrium constant was used to estimate the 
PH of the solutions at temperatures relevant to the PWR chemistry. 
lonic association and polyborate formation have been considered 
in the calculation. The incomplete dissociation of lithium hydroxide 
has a small effect on the results, while lithium borate association 
and polyborate formation are only significant at high boron concen- 
tration. Comparison with other calculations and experimental data 
show that the thermodynamic data and the procedure used in this 
work are very reliable to assess speciation in light and heavy water 
over a wide range of temperature and concentration. The effect of 
pressure on the results has not been analyzed since it is not ex- 
pected to be important under PWR coolant chemistry conditions. 
(author). 13 refs, 3 figs, 2 tabs. 


8617 (IAEA-TECDOC-—667(v.1), pp. 54-55) Water chemistry 
of NPS corrosion product characteristics. Dobrevsky, |. (Univer- 
sity of Chemical Technology, Bourgas (Bulgaria)); Vassilev, R.; 
Peev, T.; Litovska, G. International Atomic Energy Agency, Vienna 
(Austria). Sep 1992. In Coolant technology of water cooled reac- 
tors. V. 1: Chemistry of primary coolant in water cooled reactors. 
[117] Order Number DE93611205. Source: OSTI; NTIS (US Sales 
Only); INIS. 

In this report on WWER 1000 primary circuit chemistry in Bul- 
garia recommendations on usage of WWER 1000 specifications 
are given. It is advised to operate the reactor on the pH value ad- 
justed on KOH concentration. The primary coolant filtration system 
is briefly described. Analysis of corrosion product sampled in the 
secondary circuit are given. (author). 2 refs, 3 figs. 


8618 (IAEA-TECDOC-—667(v.1), pp. 56-58) A new point of 
view on the drastic change in coolant activity by power tran- 
sients in PWRs. Dobrevsky, |. (University of Chemical Technology, 
Bourgas (Bulgaria)); Winkler, R. International Atomic Energy 
Agency, Vienna (Austria). Sep 1992. In Coolant technology of wa- 
ter cooled reactors. V. 1: Chemistry of primary coolant in water 
cooled reactors. [117] Order Number DE93611205. Source: OSTI; 
NTIS (US Sales Only); INIS. 

In this report a new mechanism explaining the increase of corro- 
sion product release during power transient is described. It is an 
established fact that coolant transients which occur under specific 
operating conditions in PWR (power change shutdown or trip situa- 
tion), are accompanied by significant (order of magnitude) change 
of concentration of activation products. Normally initiating factors 
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for this phenomena are variations of thermal, hydrodynamical con- 
ditions in the systems. (In any case, like the change of boric acid 
concentration, the role of chemical effects, is very important.) Ac- 
cording to the recently developed main hypothesis, because of the 
solubility consideration, these transients are accompanied by 
change of concentration of activation produce species in the 
coolant. The thermal gradient is highest at the fuel surface, hence 
the crude and soluble products release will favor in-core deposits 
and these may be of higher specific activity than under steady op- 
erational conditions. As a significant ground of the idea that the 
solubility of corrosion products in coolant was a very important fac- 
tor in PWR-transport phenomena, is the finding that the solubility of 
Fe30,4 or nickel ferrite is strongly dependent on the temperature 
and pH of coolant. (author). 12 refs, 1 fig. 


8619 (IAEA-TECDOC-667(v.1), pp. 58-59) Research work 
on coolant technology in China. Lu Jingju (Southwest Reactor 
Engineering Research and Design Center, Chengdu, Sichuan 
(China)). International Atomic Energy Agency, Vienna (Austria). 
Sep 1992. In Coolant technology of water cooled reactors. V. 1: 
Chemistry of primary coolant in water cooled reactors. [117] Order 
Number DE93611205. Source: OSTI; NTIS (US Sales Only); INIS. 

In the Peoples Republic of China, research is being carried out 
in order to provide water chemistry data for design, construction 
and operation of small and medium size NPs in China. The nuclear 
program in China has some national features: the projects to study 
the water chemistry aspects reflects the requirements of China’s 
NPS engineering and design. The structural materials made in 
China such as fuel cladding materials, steam generator heat trans- 
fer tubes and ion exchange reins are not the same as those made 
in other countries. We have learnt from other countries and we 
have actively adopted their successful experiences in all aspects, 
besides, we have carried out a series of experiments on water 
chemistry problems concerning design and operation of NPs in 
China. The preparation of nuclear grade resins, control of boron 
and lithium in dynamic water loop, determination of impurities (Oo, 
Cl-, F—- and other metallic species) in primary circuit and monitor- 
ing on-line the thermal breakdown of resins in high temperature, 
high pressure water loop, study of decontamination processes and 
study on Zircaloy and steam generator heat transfer tubes corro- 
sion are some of the studies being carried out in the field of water 
chemistry. The project ‘investigation on water chemistry of primary 
circuit for PWR unit’ is essentially a fundamental study on water 
chemistry which is related to the three tasks of "WACOLIN”. (au- 
thor). 


8620 (IAEA-TECDOC-667(v.1), pp. 65-74) Activities of the 
Nuclear Research Institute in water coolant interaction with 
fuel and primary circuit materials. Kysela, J. (Ustav Jaderneho 
Vyzkumu CSKAE, Rez (Czechoslovakia)). International Atomic En- 
ergy Agency, Vienna (Austria). Sep 1992. In Coolant technology of 
water cooled reactors. V. 1: Chemistry of primary coolant in water 
cooled reactors. [117] Order Number DE93611205. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The development of nuclear power in Czechoslovakia is based 
on pressurized water reactors of WWER type. There are at present 
eight reactors in commercial operation. Main characteristics of 
WWER-440 and WWER 1000 MW reactor systems are described. 
Operational experience of these reactors is presented. Experimen- 
tal loops in Nuclear Research Institute is presented. Loops model 
the conditions of primary circuit of PWR. The results of coolant 
chemistry influence on corrosion and activity build-up, environmen- 
tal degradation of primary systems materials is resulted. (author). 7 
refs, 11 figs, 8 tabs. 


8621 (IAEA-TECDOC-667(v.1), pp. 75-82) Water coolant 
interaction with fuel and primary circuit materials. Kysela, J. 
(Ustav Jaderneho Vyzkumu CSKAE, Rez (Czechoslovakia)); Jin- 
drich, K.; Vsolak, R.; Zmitko, M.; Lukavsky, J. International Atomic 
Energy Agency, Vienna (Austria). Sep 1992. In Coolant technology 
of water cooled reactors. V. 1: Chemistry of primary coolant in wa- 
ter cooled reactors. [117] Order Number DE93611205. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Activated corrosion products transported in nuclear power plant 
primary circuit depend on type of reactor and water chemistry. The 
analysis of reactor water showed that the pH value for WWER’s 
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reactors in practically all the fuel cycle lower than 7.2. The experi- 
mental determination of optimum pH value in high pressure water 
loop is proposed. For this the model of fuel element is prepared. 
The development of computer model for mass transfer is also in- 
volved. (author). 5 refs, 7 figs, 4 tabs. 


8622 (IAEA-TECDOC-—667(v.1), pp. 95-101) Coolant chem- 
istry in nuclear power plants in the Republic of Korea. Yang 
Jae-Choon (Chungnam National Univ., Taejon (Korea, Republic 
of)). International Atomic Energy Agency, Vienna (Austria). Sep 
1992. in Coolant technology of water cooled reactors. V. 1: Chem- 
istry of primary coolant in water cooled reactors. [117] Order 
Number DE93611205. Source: OSTI; NTIS (US Sales Only); INIS. 

The primary coolant radioactivity control of the operating power 
reactor core is an essential countermeasure for radiation exposure 
reduction. We have presented the crud analysis results of the 
spent fuel rod cladding surface, analysis results of the defected 
fuel element and the amount of tramp uranium, and the analysis 
results of sipping tests. As we have compared our analyses results 
with the coolant histories of the end of cycles, we can see that the 
amount of crud materials and the number of defected fuel ele- 


ments are closely related to the reactor water control. (author). 3 
refs, 4 figs, 7 tabs. 


8623 (lAEA-TECDOC—667(v.1), pp. 102-105) Application of 
new composite ion exchangers for the removal of radionu- 
clides from the primary coolant of water reactors. Pt. 1. 
Narbutt, J. (Institute of Nuclear Chemistry and Technology, Warsaw 
(Poland). Dept. of Radiochemistry); Bilewicz, A.; Bartos, B.; Siwin- 
ski, J. International Atomic Energy Agency, Vienna (Austria). Sep 
1992. In Coolant technology of water cooled reactors. V. 1: Chem- 
istry of primary coolant in water cooled reactors. [117] Order 


Number DE93611205. Source: OSTI; NTIS (US Sales Only); INIS. 

The properties of a novel composite ion exchanger selective for 
caesium ions are described. The sorbent consists of titanium hexa- 
cyanoferrate incorporated into a matrix of phenolsulphonic resin, 
and has a form of spherical beads. The beads were examined by 


electron microscopy and tested as adsorbent of radiocaesium ions 
from aqueous solutions simulating the primary coolant of nuclear 
reactors (WWER). The composite material combines very high cae- 
sium selectivity of the inorganic component with good mechanical 
properties of the resin matrix. The sorption kinetics on the compos- 
ite is much better than on the inorganic component. Radiocaesium 
is very efficiently adsorbed from acidic and neutral solutions con- 
taining potassium and ammonium ions at millimole concentrations 
and boric acid, as found in the column process under conditions 
simulating the real filtration. The decontamination factor after elut- 
ing 20,000 bed volumes exceeded 100. Other composite ion 
exchangers containing hexacyanoferrates of cobalt, nickel and 
zinc, stable in a broader pH range, were also synthesized and tem- 
porarily tested as caesium adsorbents. (author). 5 refs, 4 figs. 


8624 (IAEA-TECDOC—667(v.1), pp. 105-107) Application of 
new composite ion exchangers for the removal of radionu- 
clides from the primary coolant of water reactors. Pt. 2. 
Narbutt, J. (Institute of Nuclear Chemistry and Technology, Warsaw 
(Poland). Dept. of Radiochemistry); Bilewicz, A.; Bartos, B.; Siwin- 
ski, J. International Atomic Energy Agency, Vienna (Austria). Sep 
1992. In Coolant technology of water cooled reactors. V. 1: Chem- 
istry of primary coolant in water cooled reactors. [117] Order 
Number DE93611205. Source: OSTI; NTIS (US Sales Only); INIS. 

Novel composite ion exchanger in the form of beads, selective 
for caesium ions, composed of titanium hexacyanoferrate (ca 20%) 
incorporated into a matrix of phenosulphonic resin, was tested as 
adsorbent of radiocaesium from the real primary coolant of power 
nuclear reactor (WWER) and from water of fuel pool in NPP. High 
decontamination factors for radiocaesium were found in both ex- 
periments: DF>1000 after 6,000 BV, and DF=100 after 25,000 BV, 
respectively. The DF values for other radionuclides detected in 
both solutions were much lower. Other composite ion exchangers 
were prepared, containing nickel and cobalt hexacyanoferrates, ti- 
tanium phosphate, hydrous titanium oxide, and mordenite. The 
composites with nickel and cobalt hexacyanoferrates appeared to 
be efficient radiocaesium adsorbents from alkaline concentrates of 
radioactive wastes from NPPs. The composite with hydrous tita- 
nium oxide is a good adsorbent of radiocobalt from solutions 
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simulating the water of NPP fuel pool. The break-through point 
(DF=100) was observed at the effluent volumes reaching up to 
22,000 BV, depending on pH. (author). 10 refs. 


8625 (IAEA-TECDOC-667(v.1), pp. 108-110) Water chem- 
istry in Soviet nuclear power plants. Dragunov, Yu.G. (All-Union 
Scientific Research and Project Inst. of Complex Power 
Technology, Leningrad (Russian Federation)); Markov, Yu.V.; Ry- 
balchenko, |.L.; Ryazantsev, |.L.; Chabak, A.F. International Atomic 
Energy Agency, Vienna (Austria). Sep 1992. In Coolant technology 
of water cooled reactors. V. 1: Chemistry of primary coolant in wa- 
ter cooled reactors. [117] Order Number DE93611205. Source: 
OSTI; NTIS (US Sales Only); INIS. 

WWER reactors operate with water coolant which is alkalized by 
a mixture of ammonia and potassium hydroxide. Ammonia dissoci- 
ates to give hydrogen which suppresses coolant radiolysis. The 
narrow range of pH maintained ensures low material corrosion. 
Corrosion product transport and deposition on fuel cladding sur- 
faces are also suppressed. The specified water quality is controlled 
by a system of ion exchange demineralizers with mixed or separate 
beds of resins. The dose rate from the primary circuit equipment is 
mainly due to inner surface deposits of activated corrosion prod- 
ucts. WWERs are equipped with horizontal steam generators with 
stainless steel 0x18H10T steam generator tubes. With this design 
of steam generator and choice of SG tube material, satisfactory 
operation of the equipment is achieved with less stringent water 
chemistry specifications. RBMK reactors are cooled with demineral- 
ized water. In order to suppress the corrosion of coolant circuit, 
oxygen is injected in the feed water circuit downstream of the con- 
densate polishing plant and then removed from the water in the 
deaerator. At present injection of hydrogen is proposed as the rem- 
edy for stainless steel piping IGSCC. Current R and D work is 
directed towards further optimization of the chemical system and to 
improve the NPP safety and reliability. (author). 1 fig., 3 tabs. 


8626 (IAEA-TECDOC—667(v.1), pp. 110-114) Hydrazine 
regime for WWER-440 and WWER-1000 primary circults. Pa- 
shevich, V.I. (All-Union Scientific Research and Project Inst. of 
Complex Power Technology, Leningrad (Russian Federation)); 
Khitrov, Yu.A.; Belyaev, M.V.; Nemirov, N.V.; Grushanin, A.1.; 
Kukharev, N.D. International Atomic Energy Agency, Vienna (Aus- 
tria). Sep 1992. In Coolant technology of water cooled reactors. V. 
1: Chemistry of primary coolant in water cooled reactors. [117] Or- 
der Number DE93611205. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Hydrazine regime in WWER type reactor primary circuit has 
been developed and proved in practice. This new water chemistry 
regime has been tested at Kolskaya, Rovenskaya and Pakash 
NPPs. With the use of hydrazine regime the corrosion product de- 
position constant is lowered in comparison to that of standard 
Ammonia-Boron-Potassium regime. This resulted in lower level of 
contamination stability. The use of Hydrazine regime immediately 
after standard regimes promotes peeling of corrosion products from 
fuel assemblies. Also its use during shut down conditions prevents 
pitting of vessels without stainless steel fusion cladding. Available 
data in the secondary circuit indicates that iron concentration ex- 
ceeds the norm when hydrazine regime is used. The main source 
of iron entering the feed water is through steam and water of high 
pressure preheater and super heated steam separator. Analysis of 
corrosion product deposits formed in the secondary circuit after the 
introduction of hydrazine-ammonia water chemistry has been car- 
ried and the results given. The influence of hydrazine chemistry on 
the radiation chemical transformations of solution containing 
H3BO3 has been evaluated in this work. (author). 3 figs, 4 tabs. 


8627 (IAEA-TECDOC-667(v.2)) Coolant technology of wa- 
ter cooled reactors. V. 2: Corrosion in the primary coolant 
systems of water cooled reactors. International Atomic Energy 


Agency, Vienna (Austria). Sep 1992. [75] Source: OSTI; NTIS (US 
Sales Only); INIS. 


The articles of this volume discuss corrosion in the primary 
coolant systems of water cooled reactors. Refs, figs and tabs. 


8628 (IAEA-TECDOC-667(v.2), pp. 9-15) Corrosion in pri- 
mary coolant systems. Lister, D.H. (Atomic Energy of Canada 





Ltd., Chalk River, ON (Canada). Chalk River Nuclear Labs.). Inter- 
national Atomic Energy Agency, Vienna (Austria). Sep 1992. In 
Coolant technology of water cooled reactors. V. 2: Corrosion in the 
primary coolant systems of water cooled reactors. [75] Order 
Number DE93612361. Source: OSTI; NTIS (US Sales Only); INIS. 

Corrosion aspects of three areas of reactor coolant circuits are 
highlighted - zirconium alloy corrosion and hydriding in-core, pri- 
mary water stress corrosion cracking in steam generators, and 
general oxide film formation on circuit piping steels. Some recent 
investigations in each area are described briefly and their results 
are summarized. (author). 27 refs, 5 figs, 1 tab. 


8629 (IAEA-TECDOC-667(v.2), pp. 19-24) Corrosion of 
pressure vessels. Kysela, J. (Ustav Jaderneho Vyzkumu CSKAE, 
Rez (Czechoslovakia)). International Atomic Energy Agency, Vi- 
enna (Austria). Sep 1992. In Coolant technology of water cooled 
reactors. V. 2: Corrosion in the primary coolant systems of water 
cooled reactors. [75] Order Number DE93612361. Source: OSTI; 
NTIS (US Sales Only); INIS. 

This document presents a literature review of experiments per- 
formed on corrosion fatigue. The complex nature of the corrosion 
fatigue process makes difficult the comparison of these experi- 
ments. However this kind of corrosion seems to be influenced by 
irradiation, the water chemistry, more specifically the oxygen level, 
sulfur species, halide and pH/potential of the system. Experiments 
show also that chemistry in the cracks may be different from the 
bulk, both for unirradiated and irradiated materials. The chemistry 
in such systems and its influence on crack behaviour is not yet 
fully understood. (author). 25 refs, 1 fig., 1 tab. 


8630 (IAEA-TECDOC—667(v.2), pp. 25-31) Austenitic steel 
corrosion outside the core in WWERs. Kysela, J. (Ustav 
Jaderneho Vyzkumu CSKAE, Rez (Czechoslovakia)); Splichal, K.; 
Jindrich, K. International Atomic Energy Agency, Vienna (Austria). 
Sep 1992. In Coolant technology of water cooled reactors. V. 2: 
Corrosion in the primary coolant systems of water cooled reactors. 
[75] Order Number DE93612361. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Corrosion examination of WWER power plants components and 
of laboratory samples are presented. The in-reactor corrosion ex- 
perience of steam generator tubes in Czechoslovakian power 
plants is reviewed. Results of laboratory tests on corrosion rate 
measurement in different coolant chemistry, steam generator tubes 
fatigue tests and on the influence of surface treatment are given. 
(author). 9 refs, 6 figs, 12 tabs. 


8631 (IAEA-TECDOC-—667(v.2), pp. 31-40) Irradiation as- 
sisted stress corrosion cracking of austenitic stainless steels. 
Aho-Mantila, |. (Valtion Teknillinen Tutkimuskeskus, Espoo (Fin- 
land). Metallilaboratorio). International Atomic Energy Agency, 
Vienna (Austria). Sep 1992. In Coolant technology of water cooled 
reactors. V. 2: Corrosion in the primary coolant systems of water 
cooled reactors. [75] Order Number DE93612361. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The in-reactor components made of austenitic stainless steels 
have recently failed in light water reactor (LWR) environments. The 
failures have occurred by intergranular stress corrosion cracking, 
which has been enhanced by irradiation. Irradiation assisted stress 
corrosion cracking (IASCC) seems to be time-dependent and 
therefore may become more important when the plants are ageing. 
Typical features connected to the IASCC are that the failed compo- 
nents have been stressed and located in reactor cores, where the 
high fluence levels have prevailed. Additionally, the material has 
not been sensitized. In this paper, the metallurgical condition of the 
austenitic stainless steel and the necessary environment for the 
IASCC to occur, are reviewed. The composition of grain bound- 
aries of stainless steels has been examined more closely, because 
the irradiation enhanced grain boundary segregation of impurities is 
generally thought to be involved in IASCC. (author). 22 refs, 11 
figs, 3 tabs. 


8632 (IAEA-TECDOC-667(v.2), pp. 40-49) Influence of 
primary coolant pH value and lithium concentration on resis- 
tance of alloy 600 MA steam generator tubing to primary 
water stress corrosion cracking. Kilian, R. (Siemens AG 
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Unternehmensbereich KWU, Erlangen (Germany)); Wieling, N. In- 
ternational Atomic Energy Agency, Vienna (Austria). Sep 1992. In 
Coolant technology of water cooled reactors. V. 2: Corrosion in the 
primary coolant systems of water cooled reactors. [75] Order 
Number DE93612361. Source: OSTI; NTIS (US Sales Only); INIS. 
To reduce the dose rate build-up on PWR out-of-core surfaces 
the operating experience with some PWRs shows that an increase 
of the pH-level of the primary coolant is successful. On the other 
hand an adjustment of a pH which is optimized regarding dose rate 
reduction could cause an increase of PWSCC susceptibility. There- 
fore the influence of pH and lithium concentration on the PWSCC 
behaviour of Alloy 600 MA was investigated. Alloy 600 MA RUB’s 
were exposed to high and standard lithium/boron coordinated pri- 
mary coolant chemistry treatment at T = 330 deg. C for max. 5000 
h. The adjusted pH-values calculated for T = 330 deg. C were 6.8, 
7.1 and 7.4. The results show that there is no influence of lithium 
concentration, but a minimum of PWSCC susceptibility can be ob- 
served at a pH-value of 7.1. (author). 3 refs, 13 figs, 3 tabs. 


8633 (IAEA-TECDOC-667(v.2), pp. 68-72) Influence of 
some parameters on sensitivity of zirconium alloys to nodular 
corrosion. Antipov, S.A. (A.A. Bochvar's All-Union Scientific Re- 
search Inst. of Inorganic Materials, Moscow (Russian Federation)); 
Kon’kov, V.F.; Tokmakov, A.V.; Khaikovskij, A.A. international 
Atomic Energy Agency, Vienna (Austria). Sep 1992. In Coolant 
technology of water cooled reactors. V. 2: Corrosion in the primary 
coolant systems of water cooled reactors. [75] Order Number 
DE93612361. Source: OSTI; NTIS (US Sales Only); INIS. 

In this paper the results of experiments on the influence of 
cladding pretreatment (autoclaving or anodizing) on nodular corro- 
sion are presented. It is concluded that autoclaving is of good 
practice for Zr-Nb alloys as well as for binary alloys of Zr with Fe, 
Ni, Cr, Sn or combined composition: Zircaloy. The corrosion be- 
haviour of these alloys except Zr-Nb is penalized by anodizing. 
The propension to nodular corrosion seems correlated to the pres- 
ence of fluorine. (author). 1 fig., 1 tab. 


8634 (IAEA-TECDOC-667(v.2), pp. 53-65) Assessment of 
irradiation effects on corrosion of reactor alloys. Ishigure, K. 
(Tokyo Univ. (Japan). Faculty of Engineering); Fukuya, K. Interna- 
tional Atomic Energy Agency, Vienna (Austria). Sep 1992. In 
Coolant technology of water cooled reactors. V. 2: Corrosion in the 
primary coolant systems of water cooled reactors. [75] Order 
Number DE93612361. Source: OSTI; NTIS (US Sales Only); INIS. 

This paper reviews examples of the radiation effects on corro- 
sion that was observed in laboratory experiments and operating 
nuclear power plants. Experimental results on inter-granular stress 
corrosion cracking and irradiation assisted stress corrosion crack- 
ing are examined. The effect of neutron fluence, stress intensity, 
water chemistry and material variation on SCC susceptibility of irra- 
diated stainiess steel have been investigated. (author). 27 refs, figs 
and tabs. 


8635 (IAEA-TECDOC-—667(v.3)) Coolant technology of wa- 
ter cooled reactors. V. 3: Activity transport mechanisms in 
water cooled reactors. International Atomic Energy Agency, Vi- 
enna (Austria). Oct 1992. [188] Source: OSTI; NTIS (US Sales 
Only); INIS. 

Activity transport mechanisms in water cooled reactors are dis- 
cussed. Refs, figs, tabs. 


8636 (IAEA-TECDOC-667(v.3), pp. 9-51) Activity transport 
mechanisms in water cooled reactors. Thornton, E.W. (Central 
Electricity Generating Board, Berkeley (United Kingdom). Berkeley 
Nuclear Labs.). International Atomic Energy Agency, Vienna (Aus- 
tria). Oct 1992. In Coolant technology of water cooled reactors. V. 
3: Activity transport mechanisms in water cooled reactors. [188] 
Order Number DE93612327. Source: OSTI; NTIS (US Sales Only); 
INIS. 

This paper is concerned with the identification of the mecha- 
nisms by which radioactivity is generated and subsequently 
deposited in reactor components and with identifying methods of 
minimising the resultant radiation dose rates. Emphasis is largely 
placed on the Pressurized Water Reactor with some discussion of 
its heavy water variants. A smaller part of the paper is devoted to 
the Boiling Water Reactor. 110 refs, 37 figs, 13 tabs. 
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8637 (IAEA-TECDOC-667(v.3), pp. 55-61) Comparison of 
standard and hydrazine water chemistry of WWER 440 units. 
Burciova, J. (Vyskumny Ustav Jadrovych Elektrarni, Trnava 
(Czechoslovakia)). International Atomic Energy Agency, Vienna 
(Austria). Oct 1992. In Coolant technology of water cooled reac- 
tors. V. 3: Activity transport mechanisms in water cooled reactors. 
[188] Order Number DE93612327. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The comparison of primary coolant circuit surface activities, dose 
rates and occupational radiation exposures is done for PWR and 
WWER 440 units. The detailed description of WWER 440 units us- 
ing standard and hydrazine water chemistry including corrosion 
products coolant activities and occupational radiation exposures for 
works at various parts of primary circuit is presented. (author). 17 
refs, 8 figs, 3 tabs. 


8638 (IAEA-TECDOC-667(v.3), pp. 61-65) Observations on 
recent application of high coolant pH in French PWRs and op- 
timization of chemistry during shutdown. Beslu, P. (CEA Centre 
d'Etudes de Cadarache, 13 - Saint-Paul-lez-Durance (France)). In- 
ternational Atomic Energy Agency, Vienna (Austria). Oct 1992. In 
Coolant technology of water cooled reactors. V. 3: Activity trans- 
port mechanisms in water cooled reactors. [188] Order Number 
DE93612327. Source: OSTI; NTIS (US Sales Only); INIS. 

In this paper several results of PWR chemistry in French reac- 
tors are presented. it shows that excessive crud build-up in the 
core can usually be avoided with a well adapted, carefully operated 
coolant chemistry. Optimization of the lithium/pH/hydrogen treat- 
ment combines the objectives of reducing the sources of radiation 
fields and crud build-up. Optimization of chemistry in order to avoid 
excessive contamination during steady state and shutdown is de- 
scribed. (author). 5 figs, 1 tab. 


8639 (IAEA-TECDOC—667(v.3), pp. 65-70) Lowering the 
corrosion rate to limit radioactive deposits. Winkler, R. 
(Technische Univ. Dresden, Dresden (Germany). Inst. fuer Energi- 
etechnik). International Atomic Energy Agency, Vienna (Austria). 
Oct 1992. In Coolant technology of water cooled reactors. V. 3: Ac- 
tivity transport mechanisms in water cooled reactors. [188] Order 
Number DE93612327. Source: OSTI; NTIS (US Sales Only); INIS. 
Conditioning methods for corrosion protective layers on steel sur- 
faces in LWR reactor plants can contribute in suppressing activity 
build-up. The main theoretical foundation of such procedures is to 
influence the porosity of the covering. Porosity comes from a dis- 
solutior/precipitation process in the course of corrosion and film 
generation and can considered to be connected with the appear- 
ance of corrosion product colloids in the cooling water. Some 
problems in investigating oxide-covered metal specimens are dis- 
cussed and new methods are suggested. (author). 4 refs, 6 figs. 


8640 (IAEA-TECDOC-—667(v.3), pp. 70-72) Behaviour of 
colloidal corrosion products. Huettner, F. (Technische Univ. 
Dresden, Dresden (Germany). Inst. fuer Energietechnik); Winkler, 
R. International Atomic Energy Agency, Vienna (Austria). Oct 1992. 
In Coolant technology of water cooled reactors. V. 3: Activity trans- 
port mechanisms in water cooled reactors. [188] Order Number 
DE93612327. Source: OSTI; NTIS (US Sales Only); INIS. 

The limited effect of elevated pH values in the cooling water of 
PWRs on activity build-up suggests to consider not only the gen- 
uine dissolved fraction of corrosion products but the colloidal 
fraction, too. Referring to relevant publications sources of colloids 
in the coolant and their contribution to corrosion product transport 
are discussed. (author). 10 refs. 


8641 (IAEA-TECDOC-667(v.3), pp. 73-76) Correlation of 
out-core surface activities and primary water chemistry in 
WWER-440 reactors. Horvath, G.L. (Institute for Electrical Power 
Research (VEIKI), Budapest (Hungary)). International Atomic En- 
ergy Agency, Vienna (Austria). Oct 1992. In Coolant technology of 
water cooled reactors. V. 3: Activity transport mechanisms in water 
cooled reactors. [188] Order Number DE93612327. Source: OSTI; 
NTIS (US Sales Only); INIS. 

A systematic data collection programme launched at PAKS Nu- 
clear Power Plant (NPP), gave a unique possibility to prove the 
correlation between the out-core surface radioactivities and primary 
water chemistry conditions. Analysis showed that out-core 
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corrosion product surface activities (Co-60) are decreasing with in- 
creasing cycle average pH(T=270 deg. C) values in the range of 
pH(T=270 deg. C) = 6,7 - 7,0. (author). 12 refs, 9 figs. 


8642 (IAEA-TECDOC-—667(v.3), pp. 77-88) Influence of the 
primary circuit water chemistry on out-core surface activities. 
Horvath, G.L. (Institute for Electrical Power Research, Budapest 
(Hungary)); Civin, V.; Ormai, P.; Pinter, T. International Atomic En- 
ergy Agency, Vienna (Austria). Oct 1992. In Coolant technology of 
water cooled reactors. V. 3: Activity transport mechanisms in water 
cooled reactors. [188] Order Number DE93612327. Source: OSTI; 
NTIS (US Sales Only); INIS. 

In this paper is recalled the importance of water chemistry on 
solubility of corrosion products in the primary circuit of water cooled 
reactors. Methods of pH calculation at high temperature are given 
and discussed. Radioactivity measurements on Hungarian reactors 
PAKS are then given showing that application of high pH coordi- 
nated chemistry is favorable. (author). 17 refs, 18 figs, 1 tab. 


8643 (IAEA-TECDOC-667(v.3), pp. 91-97) Assessment of 
failed fuel and tramp uranium based on the activity of fission 
products in the primary circuit. Yang Jaechoon (Chungnam 
National Univ., Taejon (Korea, Republic of). Dep. of Physics). Inter- 
national Atomic Energy Agency, Vienna (Austria). Oct 1992. In 
Coolant technology of water cooled reactors. V. 3: Activity trans- 
port mechanisms in water cooled reactors. [188] Order Number 
DE93612327. Source: OSTI; NTIS (US Sales Only); INIS. 

We have proposed a model for the nuclear fuel state of the op- 
erating power reactor from the physical characteristics of nuclear 
fission products which have been produced by nuclear reaction be- 
tween neutron and uranium-235. The model equation for nuclear 
fission products release has been split into size independent steps: 
1) calculation of the fission products generation inside the solid nu- 
clear fuel, 2) release from the fuel to the fuel surface in three 
different ways, 3) release between the fuel surface and gap, 4) re- 
lease from the defective nuclear fuel to the reactor coolant, 5) 
mass balance in the coolant taking into account the purification 
rate, 6) separation of fission products sources with two parts, i.e. 
fuel and tramp uranium. We have solved the equation of the 
model, calculated the activity of fission products released from the 
defected fuel to coolant and put the experimental activity data of 
the nuclear fission products in the primary coolant to determine the 
number of defective fuel and amount of tramp uranium by using 
the computer. The measurement and analysis of nuclear fission 
products in the primary coolant of nuclear power reactors have 
been carried out at the pressurized water reactor, Korea Nuclear 
Unit 2, 7 and 8. We have used the iodine isotopes among the nu- 
clides of fission products. The analysis results have been well 
agreed with the results of diffusion model and of kinetics model. 
(author). 7 refs, 2 figs, 8 tabs. 


8644 (IAEA-TECDOC-—667(v.3), pp. 138-144) Transfer of 
corrosion product particles in reactor circuits: Quantitative 
evaluation of corrosion product depostion on fuel elements. 
Brusakov, V.P. (All-Union Scientific Research and Project Inst. of 
Complex Power Technology, Leningrad (Russian Federation)); 
Khitrov, Yu.A.; Feofanov, V.N.; Versin, V.V. International Atomic 
Energy Agency, Vienna (Austria). Oct 1992. In Coolant technology 
of water cooled reactors. V. 3: Activity transport mechanisms in 
water cooled reactors. [188] Order Number DE93612327. Source: 
OSTI; NTIS (US Sales Only); INIS. 

In this paper a mechanism of corrosion product transport is pro- 
posed. The model gives a quantitative description of deposition 
and distribution of radioactive corrosion products on the surface of 
power reactor circuit. The model is based on the existence of dif- 
ference of potential in thermal gradients. Some applications of the 
model are discussed. (author). 2 figs. 


8645 (IAEA-TECDOC-—667(v.3), pp. 155-174) USSR experl- 
ence in decontamination and water chemistry of WWER type 
nuclear reactors. Pashevich, V.I. (All-Union Scientific Research 
and Project Inst. of Complex Power Technology, Leningrad (Rus- 
sian Federation)). International Atomic Energy Agency, Vienna 
(Austria). Oct 1992. In Coolant technology of water cooled reac- 
tors. V. 3: Activity transport mechanisms in water cooled reactors. 





[188] Order Number DE93612327. Source: OSTI; NTIS (US Sales 
Only); INIS. 

A safety operation of nuclear power plants and level of the ra- 
dioactive contamination of the heat-transfer medium and equipment 
are determined by interrelated factors the main ones of which are 
as follows: design, constructional materials, water-chemical regime, 
processes of decontamination, amount of radioactive waste. The 
distinctive feature of operation of the reactor-type equipment of the 
nuclear power plants in a presence of radioactive contamination on 
the equipment surface that causes a considerable rise in the cost 
of repair work in comparison with the common thermal power. The 
radioactive contamination levels vary over wide limits, while both 
the scope of decontamination and amount of radioactive waste 
formed in this case vary respectively. An improvement of radiative 
Situation requires an execution of the decontamination operations 
that results in an increase of the radiative waste amount. With al- 
lowance made for these factors the criteria have been developed 
that lead the radioactive contamination level, depth of decontami- 
nation and waste amount to one denominator. This in turn is 
determined by labour consumption of the repair or other work and 
the contamination level is determined by a design, type of the con- 
structional materials and water-chemical regime to be used. 
(author). 2 figs, 7 tabs. 


8646 (IAEA-TECDOC-667(v.3), pp. 183-185) Method for pH 
calculation. Thornton, E.W. (Central Electricity Generating Board, 
Berkeley (United Kingdom). Berkeley Nuclear Labs.). International 
Atomic Energy Agency, Vienna (Austria). Oct 1992. In Coolant 
technology of water cooled reactors. V. 3: Activity transport mech- 
anisms in water cooled reactors. [188] Order Number 
DE93612327. Source: OSTI; NTIS (US Sales Only); INIS. 

In this paper a method for the calculation of pH at high tempera- 
ture in water reactors is described. (author). 4 refs, 3 figs. 


8647 (IAEA-TECDOC-667(v.3), pp. 175-183) PWR activity 
transport with reference to soluble and particulate corrosion 
products: Chemical and radiochemical analysis of PWR partic- 
ulate material. Butter, K.R. (UKAEA Atomic Energy Establishment, 
Winfrith (United Kingdom)). International Atomic Energy Agency, 
Vienna (Austria). Oct 1992. In Coolant technology of water cooled 
reactors. V. 3: Activity transport mechanisms in water cooled reac- 
tors. [188] Order Number DE93612327. Source: OSTI; NTIS (US 
Sales Only); INIS. 

This paper presents the results of recent studies that have ex- 
amined the nature and behaviour of particulates in PWR coolant 
with emphasis on their chemical and radiochemical analysis. The 
contribution of particulates to the total coolant burden of cobalt-58 
and cobalt-60 is examined in detail both during steady full power 
operation and during shutdown and start-up associated with refu- 
elling outages. The samples examined in this report were obtained 
from the Belgian Doel 4 PWR; the station being a 3 loop Westing- 
house design of 1000 MWe capacity. The proportion of total cobalt 
activity represented by particulates during steady full power opera- 
tion averages 50%. During shutdowns and start-ups this proportion 
changes markedly and is dependent on coolant temperature and 
pH. The dominance of the corrosion release rate of Inconel 600 
observed during the commissioning period of Doel 4 shows the im- 
portance of good chemistry control during this period. Good 
chemistry control during the commissioning period as well as nor- 
mal operation is necessary if out-of-core dose rates are to be kept 
to a minimum. (author). 7 refs, 9 figs, 3 tabs. 


8648 (IAEA-TECDOC-669) Case study on the use of PSA 
methods: Assessment of technical specifications for the reac- 
tor protection system instrumentation. International Atomic 
Energy Agency, Vienna (Austria). Oct 1992. [85] Source: OSTI; 
NTIS (US Sales Only); INIS. 

This case study presents a methodology for the probabilistic 
evaluation of alternative plant technical specifications regarding 
system surveillance frequencies and out-of-service times. The 
methodology is applied to the reactor protection systems of a 4 
loop BWR-RESAR-3S type nuclear power plant. The effect of the 
statistical characteristics of the system on the relative comparison 
of various sets of technical specifications is examined through sen- 
sitivity studies and an uncertainty analysis. Refs, figs and tabs. 
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8649 (INIS-mf-13400, pp. 115-130) What makes a suc 
cessful nuclear program?: The french standardization policy. 
Giraud, B. (Electricite de France (EDF), 78 - Chatou (France)). 
Canadian Nuclear Association, Toronto, ON (Canada). 1991. [193] 
(CONF-9106378—: Annual conference of the Canadian Nuclear As- 
sociation (CNA) and the Canadian Nuclear Society (CNS), 
Saskatoon (Canada), 9-12 Jun 1991). In Proceedings of the Cana- 
dian Nuclear Association 31. annual conference. Order Number 
DE93611889. Source: OSTI; NTIS (US Sales Only); INIS. 

The French nuclear program consists of: 34 x 900-MWe units in 
operation; 20 x 1300-MWe units in operation (including two under 
construction); and, 2 1400-MWe units under construction. The 
installed base of 900 and 1300-MWe PWR units, currently account- 
ing for 53,000 MW of electricity, represents the bulk of the French 
electricity generating system. For several years, the nuclear indus- 
try has produced three-quarters of total electricity consumed in 
France and we expect to maintain these levels in the future. EDF 
therefore is committed to ensuring optimum operation of its installa- 
tions, which includes irreproachable safety standards, increased 
professionalism and more rational operating and fuel costs, in line 
with performance levels achieved. 


8650 (INIS-mf—13401, pp. 151-158) SLOWPOKE-2 tempera- 
ture reactivity coefficient calculation. Guertin, C. (Ecole 
Polytechnique, Montreal, PQ (Canada)); Roy, R.; Rozon, D. Cana- 
dian Nuclear Society, Toronto, ON (Canada). 1991. [557] 
(CONF-9106378—: Annual conference of the Canadian Nuclear As- 
sociation (CNA) and the Canadian Nuclear Society (CNS), 
Saskatoon (Canada), 9-12 Jun 1991). In Proceedings of the Cana- 
dian Nuclear Society 12. annual conference. Order Number 
DE93610781. Source: OSTI; NTIS (US Sales Only); INIS. 

In February 1987, the excess reactivity of the HEU SLOWPOKE- 
2 Reactor at the Ecole Polytechnique was measured as a function 
of uniform reactor temperature. A coupling between WIMS-CRNL 
and TRIVAC was set up to reproduce the experimental data. The 
transport code DRAGON was also used. SLOWPOKE-2 reactor 
models for different temperatures were generated through DILREA. 
At 20 degrees C, TRIVAC overestimates the absolute value of the 
excess reactivity by 119 mk while DRAGON by 13 mk. The overall 
trend is better reproduced by the TRIVAC calculations. The tem- 
perature reactivity coefficient with core temperature is thus best 
represented by the TRIVAC calculations. Our work has shown that 
such a coupling is feasible and can be used as a basis for further 
improvement of the model. 


8651 (INIS-mf-13401, pp. 217-226) Transient thermal 
behaviour of an SES-10 reactor. Rogers, J.T. (Carleton Univ., Ot- 
tawa, ON (Canada)); Lamari, M.; Veeder, J. Canadian Nuclear 
Society, Toronto, ON (Canada). 1991. [557] (CONF-9106378—: An- 
nual conference of the Canadian Nuclear Association (CNA) and 
the Canadian Nuclear Society (CNS), Saskatoon (Canada), 9-12 
Jun 1991). In Proceedings of the Canadian Nuclear Society 12. an- 
nual conference. Order Number DE93610781. Source: OSTI; 
NTIS (US Sales Only); INIS. 

An analytical study has been undertaken of the transient thermal 
behaviour of an SES-10 reactor following a highly improbable total 
loss of pool water. A computer model has been developed to pre- 
dict transient temperatures of the uncovered core cooled by natural 
thermo-syphoning flow of air with the concrete pool wall and sur- 
rounding ground acting as the only heat sink. Versions of the 
model have been developed for designs with a closed riser duct 
and an open riser duct above the core. Results obtained for a 32- 
bundle core with an open riser duct show that the predicted 
maximum fuel sheath temperature peaks at about 980 degrees C 
for a core uncovery time of one hour after reactor shutdown and 
decreases significantly as the core uncovery time increases. 


8652 (INIS-mf-13401, pp. 227-232) Seismic qualification of 
the SES-10 district heating reactor. Cuttler, J.M. (Atomic Energy 
of Canada Ltd., Sheridan Park, ON (Canada). CANDU Opera- 
tions); Alizadeh, A.; Ly, B.L.; Wuerscher, A.; Davies, G.A. 
Canadian Nuclear Society, Toronto, ON (Canada). 1991. [557] 
(CONF-9106378—: Annual conference of the Canadian Nuclear As- 
sociation (CNA) and the Canadian Nuclear Society (CNS), 
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Saskatoon (Canada), 9-12 Jun 1991). In Proceedings of the Cana- 
dian Nuclear Society 12. annual conference. Order Number 
DE93610781. Source: OSTI; NTIS (US Sales Only); INIS. 

Seismic qualification proceeded by defining the design basis 
earthquake (DBE), analyzing models of the structures and shake- 
testing a full-size model of the reactor core. A study of potential 
construction sites led to selection of a 0.3 g DBE. The response 
spectrum method and the Micro-STARDYNE code were chosen for 
the analyses. The models accounted for the interactions between 
the concrete pool, the steel tank, the in-pool support structure, the 
modules and the water. Parametric studies were carried out to op- 
timize the design of the supports for a qualified structure. The 
random triaxial shake tests demonstrated the adequacy of the 
core, fuel and absorber designs. 


8653 (INIS-mf—13402, pp. 2.2-6-2.2-9) SLOWPOKE-2 tem- 
perature reactivity coefficient calculation. Guertin, C. (Ecole 
Polytechnique, Montreal, PQ (Canada)); Roy, R.; Rozon, D. Cana- 
dian Nuclear Association, Toronto, ON (Canada); Canadian 
Nuclear Society, Toronto, ON (Canada). 1991. [311] (CONF- 
9106378—: Annual conference of the Canadian Nuclear Association 
(CNA) and the Canadian Nuclear Society (CNS), Saskatoon 
(Canada), 9-12 Jun 1991). In Conference summaries: Summaries 
of the 31. Canadian Nuclear Association annual conference, and 
the 12. Canadian Nuclear Society annual conference. Order Num- 
ber DE93610782. Source: OSTI; NTIS (US Sales Only); INIS. 

See proceedings for full document. 

Short communication. SLOWPOKE-MONTREAL REACTOR/ 
temperature coefficient; COMPUTER CALCULATIONS; D CODES; 
T CODES 


8654 (INIS-mf—13402, pp. 2.3-15-2.3-17) Seismic quallfica- 
tions of the SES-10 district heating reactor. Cuttler, J.M. (Atomic 
Energy of Canada Ltd., Sheridan Park, ON (Canada). CANDU Op- 
erations); Alizadeh, A.; Ly, B.L.; Wuerscher, A.; Davies, G.A. 
Canadian Nuclear Association, Toronto, ON (Canada); Canadian 
Nuclear Society, Toronto, ON (Canada). 1991. [311] (CONF- 
9106378-: Annual conference of the Canadian Nuclear Association 
(CNA) and the Canadian Nuclear Society (CNS), Saskatoon 
(Canada), 9-12 Jun 1991). In Conference summaries: Summaries 
of the 31. Canadian Nuclear Association annual conference, and 
the 12. Canadian Nuclear Society annual conference. Order Num- 
ber DE93610782. Source: OSTI; NTIS (US Sales Only); INIS. 

See proceedings for full document. 

Short communication. SLOWPOKE TYPE REACTORS/ 
earthquakes; COMPUTERIZED SIMULATION; DISTRICT HEAT- 
ING; S CODES; SEISMIC EFFECTS; EARTHQUAKES 


8655 (INIS-mf-13435, pp. 22-29) Increasing the earth- 
quake resistance of operated nuclear power plants. Podrouzek, 
J. (Skoda, Prague (Czechoslovakia). Vystavba Elektraren); Maso- 
pust, R. Ceska Nuklearni Spolecnost, Prague (Czechoslovakia); 
Ceskoslovenska Vedeckotechnicka Spolecnost Skoda, Prague 
(Czechoslovakia); Ceskoslovenska Vedeckotechnicka Spolecnost 
UJV, Rez (Czechoslovakia). 1992. (In Czech). (CONF-9012162-: 
Safety and operating reliability of the WWER reactor, Marianske 
Lazne (Czechoslovakia), 11-12 Dec 1990). In Safety and operating 
reliability of reactor VVER (external load). [129] Order Number 
DE93616248. Source: OSTI; NTIS (US Sales Only); INIS. 

General standards and regulations are listed which are applied in 
the world to the construction and operation of nuclear facilities and 
to their upgrading with respect to earthquake resistance. The outfit 
related to this issue and planned for the V-1 and V-2 nuclear 
power plants at Jaslovske Bohunice is described in detail. It is rec- 
ommended to make complex dynamic tests of one of the units to 
determine the actual damping rate of the energy lost during an 


earthquake in the transition from the subsoil to the structure. (M.D.) 
7 refs., 2 tabs. 


8656 (INIS-mf-13435, pp. 30-41) Methods of earthquake 
resistance quantification for old types of PWR type nuclear 
power plants: (US NRC recommendation). Pecinka, L. (Ustav 
Jaderneho Vyzkumu CSKAE, Rez (Czechoslovakia)). Ceska Nuk- 
learni Spolecnost, Prague (Czechoslovakia); Ceskoslovenska 
Vedeckotechnicka Spolecnost Skoda, Prague (Czechoslo- 
vakia); Ceskoslovenska Vedeckotechnicka Spolecnost UJV, Rez 
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(Czechoslovakia). 1992. (In Czech). (CONF-9012162-: Safety and 
operating reliability of the WWER reactor, Marianske Lazne 
(Czechoslovakia), 11-12 Dec 1990). In Safety and operating relia- 
bility of reactor VVER (external load). [129] Order Number 
DE93616248. Source: OSTI; NTIS (US Sales Only); INIS. 

The basic principles are presented of the technology developed 
by the US NRC. The Systematic Evaluation Programme consists of 
a detailed inspection of the plant, of an analysis of existing reports 
and calculations, and of a new assessment of critical buildings and 
technological equipment. This programme is followed by a seismic 
Probabilistic Safety Analysis and a Seismic Margin Review. Instead 
of the failure probability this analysis introduces the high confiden- 
tial of a low probability of failure, which identifies an acceleration 
value such that the probability of component failure is less than 5 
%. For WWER-type reactors the technique according to the Sys- 


tematic Evaluation Programme seems to be the most viable. (M.D.) 
12 refs., 2 figs. 


8657 (INIS-mf-13435, pp. 74-79) Earthquake resistance 
analysis of V 230 and V 213-C reactors of Jaslovske Bohunice 
nuclear power plant. Kadecka, P. (Ustav Jaderneho Vyzkumu 
CSKAE, Rez (Czechoslovakia)); Kaspar, F. Ceska Nuk- 
learni Spolecnost, Prague (Czechoslovakia); Ceskoslovenska 
Vedeckotechnicka Spolecnost Skoda, Prague (Czechoslo- 
vakia); Ceskoslovenska Vedeckotechnicka Spolecnost UJV, Rez 
(Czechoslovakia). 1992. (In Czech). (CONF-9012162-: Safety and 
operating reliability of the WWER reactor, Marianske Lazne 
(Czechoslovakia), 11-12 Dec 1990). In Safety and operating relia- 
bility of reactor VVER (external load). [129] Order Number 
DE93616248. Source: OSTI; NTIS (US Sales Only); INIS. 

For a seismic analysis the technique of response spectra was 
used, which was preceded by modal analysis of a mathematical- 
physical model of the reactor. The model has been designed as a 
linear system with lumped parameters with 24 degrees of freedom. 
The analysis has been performed in great detail; the normal, ie. 
non-seismic arrangement was compared with potential modifica- 
tions for increasing earthquake resistance. The resulting strains 
show the following points to be critical: the fixing of the sleeve of 
the accident regulating assembly, the fixing of supporting rods to 
the beam, and the fixing of supporting rods to the pressure vessel 
lid. (M.D.) 3 figs., 12 tabs. 


8658 (INIS-mf-13435, pp. 93-99) Considering the effect of 
operating and transient modes on piping lifetime. Roucka, M. 
(Kralovopolska Strojirna, Brno (Czechoslovakia)). Ceska Nuk- 
learni Spolecnost, Prague (Czechoslovakia); Ceskoslovenska 
Vedeckotechnicka Spolecnost Skoda, Prague (Czechoslo- 
vakia); Ceskoslovenska Vedeckotechnicka Spolecnost UJV, Rez 
(Czechoslovakia). 1992. (In Czech). (CONF-9012162-: Safety and 
operating reliability of the WWER reactor, Marianske Lazne 
(Czechoslovakia), 11-12 Dec 1990). In Safety and operating relia- 
bility of reactor VVER (external load). [129] Order Number 
DE93616248. Source: OSTI; NTIS (US Sales Only); INIS. 

The UNAVAIAE code was used to determine the effect of cyclic 
load, the fatigue failure of material and the permitted number of 
load cycles. The code enables calculations for both low- and high- 
cycle load conditions. It selects the most strained points of the 
given pipe system, calculates the temperature field and the local 
temperature stress, sets up load blocks for the selected points, 
controls the proceeding plastic deformation, calculates reduced 
strains and cumulated failure up to the occurrence of a defect. 
(M.D.) 7 refs. 


8659 (INIS-mf—13435, pp. 100-117) Role of theoretical dy- 
namics in vibration diagnostics of pipe systems. Rejent, B. 
(Plynoprojekt, Prague (Czechoslovakia)). Ceska Nuklearni Spolec- 
nost, Prague (Czechoslovakia); Ceskoslovenska Vedeckotechnicka 
Spolecnost Skoda, Prague (Czechoslovakia); Ceskoslovenska 
Vedeckotechnicka Spolecnost UJV, Rez (Czechoslovakia). 1992. 
(In Czech). (CONF-9012162—: Safety and operating reliability of 
the WWER reactor, Marianske Lazne (Czechoslovakia), 11-12 Dec 
1990). In Safety and operating reliability of reactor VVER (external 
load). [129] Order Number DE93616248. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The importance of vibration diagnostics of pipe systems and the 
relevance of theoretical dynamics are shown using examples. The 





problems are discussed of vibration diagnostics of the primary 
circuit of a nuclear power plant with viscous seismic dampers in- 
stalled. (M.D.) 7 figs., 5 refs. 


8660 (INIS-mf-14108) Reactor safety research for 
reactors in the former USSR. BMFT - Dokumentation. Bun- 
desministerium fuer Forschung und Technologie, Bonn (Germany). 
16 Jul 1992 30p. (In German). Order Number DE93758704. 
Source: OSTI; NTIS (US Sales Only); INIS. 

A meeting of interested experts from central and eastern Euro- 
pean countries was organised in Germany for research into reactor 
safety. From a series of bilateral projects, the aim of such an event 
is to summarize current work and to concentrate on questions 
which are of importance for all countries which operate reactors of 
the Soviet type (WWER reactors). The following subjects were es- 
pecially concerned: Thermo-hydraulics, material questions, serious 
accidents, safety analyses, man/machine interaction. Bilateral col- 
laboration in the field of reactor safety exists expecially in the 
former USSR in the context of a special agreement on collabora- 
tion in nuclear energy, but also with Hungary, Bulgaria, Poland and 
(the former) Czechoslovakia. The set of bilateral projects is to be 
seen against the background of 52 reactors of the WWER type in 
operation in central and eastern Europe and a further 35 reactors 
under construction. (orig.). 


8661 (Juel-2625, pp. 2-16) The Rheinsberg nuclear reac- 
tor 1. Krause, F. Forschungszentrum Juelich GmbH (Germany). 
Zentralabteilung Forschungsreaktoren und Kerntechnische Be- 
triebe. May 1992. (In German). (CONF-9105412-: Seminar on 
radioactive waste in the Federal Republic of Germany, Rheinsberg 
(Germany), 23 May 1991). In Radioactive waste in the Federal Re- 
public of Germany. 168p. Order Number DE93766171. Source: 
OSTI; NTIS (US Sales Only); INIS. 

After 24 years of successful operation, reactor WWER-2 of 
Rheinsberg’s nuclear power plant was permanently shut down. In a 
short survey historical aspects of the nuclear power plant, its tasks, 


goals and technology as well as significant results of its operation 
and deliberations on the impending decommissioning are ex- 
plained. (orig.). 


8662 (ORGREZ-553196/71) Guarantee measurements of 
the K 5 boiler for the Temelin nuclear power plant. Misek, J.; 
Pavlita, Z.; Skrivankova, Z. ORGREZ, Brno (Czechoslovakia). Apr 
1991. [12] (In Czech). Source: OSTI; NTIS (US Sales Only); INIS. 

Guarantee tests and their results are described for the 25 t.h—" 
gas boiler K 5 designed for the Temelin nuclear power plant. Com- 
ments on the plan of guarantee measurements were taken into 
account in the introductory record of guarantee tests. The mea- 
sured through-flows of feedwater, pre-heated steam and burnt gas 
were determined by calculation and were found to be correct. The 
guaranteed values of efficiency were achieved. (M.D.). 


8663 (SAND-—91-1914C) Development and application of 
an LWR reactor pressure vesselspecific flaw distribution. 
Rosinski, S.T. (Sandia National Labs., Albuquerque, NM (United 
States)); Kennedy, E.L.; Foulds, J.R. Sandia National Labs., Albu- 
querque, NM (United States). [1991]. 13p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-76DP00789. 
(CONF-920673—11: 16. annual symposium of American Society of 
Testing and Materials (ASTM) on effects of radiation on materials, 
Denver, CO (United States), 21-25 Jun 1992). Order Number 
DE93002296. Source: OSTI; NTIS; INIS; GPO Dep. 

Previous efforts by the US Department of Energy have shown 
that the PWR reactor vessel integrity predictions performed through 
probabilistic fracture mechanics analysis for a pressurized thermal 
shock event are significantly sensitive to the overall flaw distribu- 
tion input. It has also been shown that modern vessel in-service 
inspection (ISI) results can be used for development of vessel flaw 
distribution(s) that are more representative of US vessels. This pa- 
per describes the development and application of a methodology to 
analyze ISI data for the purpose of flaw distribution determination. 
The resultant methodology considers detection reliability, flaw 
sizing accuracy, and flaw detection threshold in its application. Ap- 
plication of the methodology was then demonstrated using four 
recently acquired US PWR vessel inspection data sets. The 
methodology helped provide original insight into several key 
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inspection performance and vessel integrity prediction practice is- 
sues that will impact future vessel integrity evaluation. This paper 
briefly discusses the development and application of the methodol- 
ogy and the impact to future vessel integrity analyses. 


8664 (VTT-PUB-—103) Finite-element pre-analysis for pres- 
surized thermoshock tests: Vessel 1: Tests 4, 5 and 6. 
Keinaenen, H. (Technical Research Centre of Finland, Espoo (Fin- 
land). Metals Lab.); Talja, H.; Lehtonen, M.; Rintamaa, R.; 
Ahistrand, R.; Nurkkala, P.; Rajamaeki, P.; Bljumin, A.; Timofeev, 
B. Technical Research Centre of Finland, Espoo (Finland). May 
1992. [36] Source: OSTI; NTIS; INIS. 

The behaviour of a model pressure vessel is studied in a pres- 
surized thermal shock loading. The tests were performed at the 
Prometey Institute in St. Petersburg. The calculations were per- 
formed at the Technical Research Centre of Finland. The report 
describes the preliminary finite-element analyses for the fourth, fifth 
and sixth thermoshock tests with the first model pressure vessel. 
Seven pressurized thermoshock tests were made with the same 
model using five different flaw geometries. In the first three tests 
the flaw was actually a blunt notch. In the two following tests (tests 
4 and 5) a sharp pre-crack was produced before the test. In the 
last two test (tests 6 and 7) the old crack was used. According to 
the measurements and post-test ultrasonic examination of the 
crack front, the sixth test led to significant crack extension. Both 
temperatures and stresses were calculated using the finite-element 
method. The calculations were made using the idealized initial flaw 
geometry and preliminary material data. Both two-and three- 
dimensional models were used in the calculations. J-integral values 
were calculated from the elastic-plastic finite-element results. The 
stress intensity factor values were evaluated on the basis of the 
calculated J-integrals and compared with the preliminary material 
fracture toughness data obtained from the Prometey Institute. 
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Refer also to citation(s) 8660, 8887, 8895, 8988, 8989, 9004, 
9009, 9010, 9011, 9473, 9474, 9845 


8665 (CIR-83-14E) Nuclear power systems: their safety. 
Myers, L.C. Library of Parliament, Ottawa, ON (Canada). Science 
and Technology Div. 7 Dec 1988. [17] Source: OSTI; NTIS (US 
Sales Only); INIS. 

This paper discusses the issue of the safety of nuclear power 
plants and provides brief accounts of some of the most serious re- 
actor accidents that have occurred to date. (7 refs.). 


8666 (CNIC—00573) Research and development of HTR 
fuel element. Xu Shijiang (inst. of Nucl. Energy Technology, Ts- 
inghua Univ., Beijing (China)); Xu Zhichang; Yang Bing; Zuo 
Kaifen; Qiu Xueliang; Tang Chunhe. China Nuclear Information 
Centre, Beijing, BJ (China). Jan 1992. [15] (TSHUNE-0027)). 
Source: OSTI; NTIS (US Sales Only); INIS. 

Spherical fuel element is chosen for 10 MW HTR test module to 
be built in china. It is composed of a fuel zone with the diameter of 
50 mm and a fuel-free shell with the thickness of 5 mm. The fuel 
zone is made of coated fuel particle of TRISO type and the shell is 
made of the same material as the matrix of the fuel zone. A modi- 
fied external gelation process was used for producing the fuel 
kernel of the coated fuel! particle, with this method, the fabrication 
process was improved. Coated fuel particle with pre-irradiation 
properties comparable to that published in literature has been pro- 
duced, preliminary irradiation experiment has been done on the 
coated fuel particle, the results are encouraged. Nuclear pure natu- 
ral flake graphite has been obtained by chemical purification 
process. Spherical fuel element with the properties fulfilling the 
design specification has been fabricated. Normal and special quali- 
fication method has been set up or developed for the research and 
development work. 


8667 (CNIC-00580) Fission product released experiment 
of coated fuel particles. Xu Shijiang (Inst. of Nucl. Energy Tech- 
nology, Tsinghua Univ., Beijing (China)); Yang Bing; Tang Chunhe; 
Zhu Junguo; Huang Jintao; Zhang Binzhong; Luo Jinghan. China 


ERA Vol. 18, No. 4 189 





21 NUCLEAR POWER REACTORS AND ASSOCIATED PLANTS 
2103 Power Reactors, Nonbreeding, Graphite Moderated 


Nuclear Information Centre, Beijing, BJ (China). Jan 1992. [9] 
(TSHUNE-0028.). Source: OSTI; NTIS (US Sales Only); INIS. 
Four samples of coated fuel particles were irradiated in the 
Heavy-Water Research Reactor of the Institute of Atomic Energy. 
Each of them was divided into two groups and irradiated to the 
burn up of 0.394% fima and 0.788% fima in two static capsules, 
respectively. After irradiation and cooling, post irradiation annealing 
experiment was carried out, the release ratios of the fission prod- 
uct 153Xe and '°'! were measured, they are in the order of 
10-§=10~-’. The fission product release ratio of naked kernel was 
also measured under the same conditions as for the coated fuel 
particles, the ratio of the fission product release of the coated fuel 
particles and of the naked kernel was in the order of 10-5~10-4. 


8668 (DOE/NP/00159-T2) Coal based nuclear graphites 
for the new production gas cooled reactor: Quarterly technical 
report, July 1, 1992-September 30, 1992. West Virginia Univ., 
Morgantown, WV (United States). 30 Oct 1992. 82p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG02- 
91NP00159. Order Number DE93003981. Source: OSTI; NTIS (US 
Sales Only); GPO Dep 

Information is presented concerning the development of coal- 
derived isotropic coke and nuclear graphite; mechanism of 


metal-catalyzed graphite degradation; and coal sourcing and char- 
acterization. 


8669 (DOE/NP/00159-T3) Coal based nuclear graphites 
for the new production gas cooled reactor: Quarterly technical 
report, January 1, 1992—March 31, 1992. West Virginia Univ., 
Morgantown, WV (United States). 30 Mar 1992. 118p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract FG02- 
91NP00159. Order Number DE93005330. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

Work this quarter on Task !| has focused on the production of a 
third batch of coal-derived material for graphite testing by UCAR, 
an investigation of the conditions used to prepare coal-derived 
cokes, and the initial development of a Fourier-transform infrared 
spectroscopy (FTIR) technique to follow the early chemistry of coal 
precursor to coke transformation. In addition, detailed analyses of 
coal extracts produced by the NMP extraction procedure have be- 
gun along with some optical microscopy of cokes and graphites. 
Finally, x-ray diffraction techniques, both applied and theoretical, 
continue to be developed and used to elucidate structural proper- 
ties of cokes and graphites. Physical property measurements 
(CTE, specific heats, optical properties) for cokes and graphites 
have been performed. of particular interest is the relationship be- 
tween the CTE of cokes and the CTE of the graphites produced 
from the cokes. In addition, the anisotropy ratio as measured by x- 
ray diffraction may be an important parameter in qualifying graphite 
for nuclear purposes. Details of the progress in each of these ar- 
eas is given below 


8670 (DOE/NP/00159—T4) Coal based nuclear graphites 
for the new production gas cooled reactor: Quarterly technical 
report, April 1, 1992—June 30, 1992. West Virginia Univ., Morgan- 
town, WV (United States). 30 Jul 1992. 67p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG02- 
91NP00159. Order Number DE93005331. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

Information is presented on the development of coal-derived 
isotropic coke and nuclear graphite; mechanism of metal-catalyzed 
graphite degradation; and coal sourcing and characterization. 


8671 (EGG-NPR-9734) Methodology and results for the 
calculation of the NP-MHTGR isothermal temperature coeffi- 
cient, control rod worth, and power density distributions. 
Rushton, B.L.; Sterbentz, J.W. EG and G Idaho, Inc., Idaho Falls, 
ID (United States). May 1991. 131p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract ACO7-761D01570. Order 
Number DE93005864. Source: OSTI; NTIS (US Sales Only); GPO 
Dep. 

This document describes a computational methodology which 
was developed and implemented to calculate the isothermal tem- 
perature coefficients, control rod worths, and radial power density 
distributions for the New Production-Modular High-Temperature 
Gas Cooled Reactor (NP-MHTGR). The methodology uses neutron 
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cross sections from the Evaluated Nuclear Data File, Version 5 
(ENDF/B-5), two different computational techniques to generate ho- 
mogenized cross sections, and two-dimensional diffusion theory 
core models to calculate k-effectives. Calculations are based on 
the preconceptual 66-column Energy Research Advisory Board 
(ERAB) design. The computer codes used in the calculations have 
not been validated for the NP-MHTGR and therefore all results are 
preliminary. 


8672 (IAEA-TECDOC-—667(v.2), pp. 65-68) Influence of fuel 
clad surface on performance under operational and accident 
conditions. Antipov, S.A. (A.A. Bochvar's All-Union Scientific Re- 
search Inst. of Inorganic Materials, Moscow (Russian Federation)); 
Dranenko, V.V.; Kon’kov, V.F.; Sokolov, |.B.; Khaikovskij, A.A. In- 
ternational Atomic Energy Agency, Vienna (Austria). Sep 1992. In 
Coolant technology of water cooled reactors. V. 2: Corrosion in the 
primary coolant systems of water cooled reactors. [75] Order 
Number DE93612361. Source: OSTI; NTIS (US Sales Only); INIS. 

In this document methods of cladding preoxidation by autoclav- 
ing or anodizing before irradiation are described. This treatment 
prevents or decreases the amount of corrosion product deposit on 
the fuel sheath during irradiation. (author). 1 fig. 


8673 (IAEA-TECDOC-667(v.3), pp. 144-151) Investigation 
on electromigration characteristics of corrosion products. Se- 
dov, V.M. (Leningrad Inst. of Technology, Leningrad (Russian 
Federation)); Dojinitsyn, V.A.; Ovsyannikov, A.l.; Gasanov, D.S.; 
Medveded, S.A. International Atomic Energy Agency, Vienna (Aus- 
tria). Oct 1992. In Coolant technology of water cooled reactors. V. 
3: Activity transport mechanisms in water cooled reactors. [188] 
Order Number DE93612327. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The investigation of migration under the electric field influence 
was carried out for magnetite and oxide mixture - hematite and 
goethite - in water media of different acidity, as well as the influ- 
ence of amine polycarbonic complexons (IDA, NTA and DTPA) on 
oxide migration. The electromigration mass flow values were deter- 
mined. An additive of complexons results in disappearance of 
positive charge iron forms over a wide pH range for magnetite and 
in a more narrow pH range for oxide mixture. Also the extent of 
EDTA influence on the deposition and electromigration characteris- 
tics of iron(+3) hydroxide and magnetite was determined. It was 
shown that the complexon changes the sign of corrosion product 
(CP) particles charge from positive to negative. This exchange is 
accompanied by essential decreasing of deposition resulting rate. 
28 refs, 3 figs, 2 tabs. 


8674 (Juel+-2618) Numerical representation of the HTR- 
module reactor. Teuchert, E.; Ruetten, HJ.; Haas, K.A. 
Forschungszentrum Juelich GmbH (Germany). Inst. fuer Sicher- 
heitsforschung und Reaktortechnik. May 1992. 58p. (in German). 
Order Number DE93766029. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The HTR-MODULE reactor (200MW,,) has been developed by 
the Interatom-Siemens group. In parallel the calculational simula- 
tion of the reactor was also made at the KFA. The calculational 
procedure is independent, it contains several developmental contri- 
butions, and it is based on a new nuclear library. The calculational 
simulation comprises the first core, running-in phase and the equi- 
librium cycle. Besides the characteristics of the different phases, 
the report contains detailed research on reactor physics, safety 
performance, and innovative ideas. The list of contents outlines the 
many aspects. The findings of the reactor characteristics closely 
agree with the results of the Interatom-Siemens group. Therefore 
the report helps in consolidation of the reactor concept. The addi- 
tional contained studies are intended to stimulate further reactor 
development. (orig.). 


8675 (SIS—1992:2) The incident at the power reactor at 
Sosnovyj Bor, St. Petersburg. Backe, S. (and others); Berthelsen, 
T.; Fosmark, H. Statens Inst. for Straalehygiene, Oslo (Norway). 
Apr 1992. [24] (In Norwegian). Source: OSTI; NTIS; INIS. 

In the morning the 24th of March Norwegian authorities were in- 
formed by Russian authorities and IAEA about an incident at the 
nuclear power station in Sosnovyj Bor near St. Petersburg. The 
National Institute of Radiation Hygiene was alarmed together with 
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other Norwegian organizations through the Norwegian Emergency 
Committee and by Norwegian press media. This report gives a 
summary of the incident, the release of radioactive substances and 
of the actions taken by the National Institute of Radiation Hygiene. 
The incident did not affect the Norwegian territory and will not 
represent any health risk for Norwegian citizens staying in St. Pe- 
tersburg under and after the incident. The Norwegian authorities 
did not advice any restrictions on travelling activities to the St. Pe- 
tersburg area. 2 refs., 7 figs., 4 tabs. 


2104 Power Reactors, Nonbreeding, Otherwise 
Moderated Or Unmoderated 


Refer also to citation(s) 8080, 8599, 8601, 8615, 8627, 8635, 
8636, 8794, 8838, 8866, 8867, 8868, 8870, 8871, 8872, 8873, 
8874, 8875, 11557 


8676 (AECL-10630) Nuclear sources of hydrogen in 
CANDU fuel channels. Lone, M.A. Atomic Energy of Canada Ltd., 
Chalk River, ON (Canada). Chalk River Nuclear Labs. Jun 1992. 
[84] Source: OSTI; NTIS (US Sales Only); INIS. 

The contribution to hydrogen ingress from nuclear processes is 
evaluated. The processes investigated are: the production of pro- 
tons and deuterons by the (n,p), (n.d), (7,p), and (+7,d) reactions in 
Zr, Nb, and chemical impurities in the fuel channel materials; the 
implantation in the fuel channel of the high-energy protons and 
deuterons generated by the collisions of fast neutrons with hydro- 
gen and deuterium in the cooling water; and, the implantation of 
the protons produced by the photo-disintegration of deuterium in 
the cooling water and the implantation of the protons produced by 
the photo-disintegration of deuterium. The total ingress over a 20- 
year time span from the nuclear sources is calculated to be less 
than 6 ppm by wt. The study indicates that impurities like nitrogen 
could generate high levels of hydrogen from N(n,p)C reaction if the 
impurity levels are not controlled. 


8677 


(ANL/CP-72502) Sealing systems for a Heavy Water 
Reactor. Finn, P.A. Argonne National Lab., IL (United States). 
[1991]. 7p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-31109-ENG-38. (CONF-910920-37: 4. 
topical meeting on tritium technology in fission, fusion, and isotopic 
applications, Albuquerque, NM (United States), 29 Sep - 4 oct 


1991). Order Number DE93005802. Source: 
Sales Only); GPO Dep. 

A review of the technology of seal systems for four categories - 
flanges, elastomers, valves, and pumps was done to develop a 
data base for the design of the coolant components for a Heavy 
Water Reactor (HWR). The data base was derived from operating 
experience and seal development work for reactors in the United 
States, Canada, and Europe. 


OSTI; NTIS (US 


8678 (CAN/CSA-N285.0-M91) General requirements for 
pressure-retaining systems and components in CANDU nu- 
clear power plants. Canadian Standards Association, Rexdale, 
ON (Canada). Nov 1991. [94] Source: OSTI; NTIS (US Sales 
Only); INIS. 

This standard specifies the general requirements for the design, 
fabrication and installation of pressure-retaining systems, compo- 
nents, and their supports in CANDU nuclear power plants. (16 
figs., 2 tabs., 25 refs.). 


8679 (IAEA-TECDOC-—667(v.1), pp. 33-44) Primary circuit 
chemistry of pressure vessel PHWRs. Piacquadio, N.H. (Comi- 
sion Nacional de Energia Atomica, Buenos Aires (Argentina)); 
Maroto, A.J.G. International Atomic Energy Agency, Vienna (Aus- 
tria). Sep 1992. In Coolant technology of water cooled reactors. V. 
1: Chemistry of primary coolant in water cooled reactors. [117] Or- 
der Number DE93611205. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Pressure vessel PHWR’s based on natural uranium fuel use 
heavy water as primary heat transport fluid ("coolant") and as 
moderator. Both systems comprise different loops but they are ef- 
fectively communicated with each other. The water chemical 
specifications are determined by material selection: zirconium al- 
loys in fuel elements cladding, Incoloy 800 and Inconel 600 in 


steam generators and moderator heat exchangers tubes and tube- 
sheets and stainless chrome nickel steels in components and 
pipelines. The main objective of chemical control is to optimize wa- 
ter quality thus minimizing general metal release rate and the 
probability of selective corrosion occurrence. These requirements 
are fulfilled through appropriate 7Li0D dosage. D. conditioning and 
specific operational procedures. Operational experience and the 
state of the art play an important role in the evolution of the chemi- 
cal control criteria of nuclear plants. The criterion related with 
man-rem reduction requires the minimization of the sources of ra- 
dionuclides and their transport and deposition along the entire 
circuit. These are fission products released from fuel elements, ac- 
tivated products from water and additives and activated corrosion 
products. These last products are the major contributors to man- 
rem inventory, reduced in the future plants by the absence of 
cobalt alloys in the neutron flux zones. Another relevant feature of 
PHWR's is the possibility of refuelling during operation, which 
allows the removal of damaged fuel elements once they are local- 
ized. 7 refs, 13 figs, 9 tabs. 


8680 (IAEA-TECDOC-667(v.1), pp. 45-49) Primary circult 
chemistry of pressure tube PHWRs. Piacquadio, N.H. (Comision 
Nacional de Energia Atomica, Buenos Aires (Argentina)); Maroto, 
A.J.G. International Atomic Energy Agency, Vienna (Austria). Sep 
1992. In Coolant technology of water cooled reactors. V. 1: Chem- 
istry of primary coolant in water cooled reactors. [117] Order 
Number DE93611205. Source: OSTI; NTIS (US Sales Only); INIS. 
Pressure tube PHWRs are natural uranium fuelling power sta- 
tions. They use heavy water as primary heat transport fluid and as 
moderator, which comprise two separate loops with different tem- 
perature, pressure and chemical condition according with structural 
materials. Surfaces "in core” are made of zirconium alloys, steam 
generators and moderator exchanger tubes of Incoloy 800 and 
tube sheets plated with Inconel 600. The main characteristic re- 
lated to material selection stands in the use of carbon steel for "out 
of core” piping and some components of primary circuit and stain- 
less steel for the moderator circuit. As a consequence, chemical 
specifications of the water in both systems differ from each other. 
Meanwhile pD value in primary cycle is adjusted to 10.3-10.8 
through Li0D dosage, moderator cycle operates at pD values within 
the neutral range. Moderator chemical control is easier to perform 
and is related with reactor reactivity requirements, heavy water ra- 
diolysis prevention and gaseous products production. An adequate 
material selection minimizes active corrosion products generation. 
Operational procedures such as fuel management and water purifi- 
cation contribute to man rem reduction. 2 refs, 3 figs, 3 tabs. 


8681 (IAEA-TECDOC—667(v.1), pp. 87-89) Coolant chem- 
istry in pressurized heavy water reactors - The indian 
experience. Venkateswarlu, K.S. (Bhabha Atomic Research Cen- 
tre, Bombay (India). Water Chemistry Div.). International Atomic 
Energy Agency, Vienna (Austria). Sep 1992. In Coolant technology 
of water cooled reactors. V. 1: Chemistry of primary coolant in wa- 
ter cooled reactors. [117] Order Number DE93611205. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Salient features of the design of Indian PHWRs and the philoso- 
phy behind the primary coolant chemistry are described. 
Usefulness of carrying out PHT system hot conditioning during its 
light water commissioning is discussed. The three major aspects of 
chemical control viz. (a) maintenance of a constant and higher 
coolant pH, (b) strict control of dissolved oxygen content by hydro- 
gen injection during operation and (c) efficient bleed purification by 
passing through a filter and a mixed bed are described and their 
role in achieving satisfactory performance, particularly with refer- 
ence to minimisation of corrosion and erosion of heat transfer 
surfaces resulting in fairly low boiler cabinet radiation fields is elab- 
orated. (author). 2 tabs. 


8682 (IAEA-TECDOC-667(v.1), pp. 90-93) Good water 
chemistry practices for PHWRs. Mathur, P.K. (Indira Gandhi 
Centre for Atomic Research Campus, Kalpakkam (india). Water 
and Steam Chemistry Lab.); Narasimhan, S.V. International Atomic 
Energy Agency, Vienna (Austria). Sep 1992. In Coolant technology 
of water cooled reactors. V. 1: Chemistry of primary coolant in wa- 
ter cooled reactors. [117] Order Number DE93611205. Source: 
OSTI; NTIS (US Sales Only); INIS. 
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Due to its close relationship to man-rem problems, primary 
coolant chemistry control plays a dominant role in the economic 
and efficient operation of a PHWR. Good water chemistry practices 
are therefore tuned currently towards the goal of (a) reducing man- 
rem for occupational personnel, (b) achieving plant life extension 
(PLEX) for avoiding capital cost of new plant constructions and (c) 
reducing radiolytic gas generation and escape of fission products 
under accident conditions. Keeping this in view, water chemistry 
regimes compatible with the core, steam generator tube and struc- 
tural materials are described in detail. Various palliatives for an 
effective control of the source and recipient terms for radioactivity, 
viz (a) selection of the proper coolant system structural materials, 
(b) PHT system hot conditioning prior to commissioning, (c) water 
chemistry dependence through a high and narrow range pH control 
(PH250c 10.4 + 0.2), (d) increased coolant purification and (e) oc- 
casional dilute chemical decontamination are discussed. (author). 4 
refs, 3 tabs. 


8683 (IAEA-TECDOC—667(v.1), pp. 94-95) Preconditioning 
of primary heat transport systems of PHWRs - The Indian ex- 
perience. Venkateswarlu, K.S. (Bhabha Atomic Research Centre, 
Bombay (india). Water Chemistry Div.); Mathur, P.K. International 
Atomic Energy Agency, Vienna (Austria). Sep 1992. In Coolant 
technology of water cooled reactors. V. 1: Chemistry of primary 
coolant in water cooled reactors. {117] Order Number 
DE93611205. Source: OSTI; NTIS (US Sales Only); INIS. 

With a view to obtain an adherent, uniform and protective coat- 
ing of magnetite (Fe3;O,) on carbon steel surfaces and to reduce 
the crud inventory in the primary coolant system for minimising ac- 
tivity transport and man-rem problems during subsequent post 
operational periods, PHT systems of PHWRs are pre-conditioned 
by circulating demineralised light water under controlled tempera- 
ture (= 235-240 deg. C) and water chemistry environment 
conditions (pH2s 10-10.5; Dissolved Oxygen <5 ppb; Cil- < 0.3 
ppm). Results of the hot conditioning evaluation for magnetite coat- 
ing thickness during a typical process followed at MAP-2 are 
discussed and compared with those obtained earlier at MAPS-1 
and later at NAPP-1. (author). 1 tab. 


8684 (IAEA-TECDOC—667(v.2), pp. 51-53) Fuel cladding in- 
tegrity in PHWRs. Venkateswarlu, K.S. (Bhabha Atomic Research 
Centre, Bombay (india). Water Chemistry Div.); Mathur, P.K.; 
Narasimhan, S.V.; Venkateswaran, G. International Atomic Energy 
Agency, Vienna (Austria). Sep 1992. In Coolant technology of wa- 
ter cooled reactors. V. 2: Corrosion in the primary coolant systems 
of water cooled reactors. [75] Order Number DE93612361. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Fuel performance in PHWRs has generally been satisfactory in 
terms of statistics. However, there is a need to further reduce the 
already low fuel failure rates keeping in view the current stringent 
restrictions on person - sievert budgetting for nuclear power plants 
operation. Hence the effect of various factors controlling fuel clad 
integrity, viz, quality of clad tubes, mode of reactor operation, dam- 
age due to debris in the coolant, coolant water chemistry control, 
sheath fretting, sheath overstraining and power ramp defects 
caused by refuelling, etc. are discussed and the methods for failed 
fuel detection and location are described. (author). 11 refs. 


8685 (IAEA-TECDOC-—667(v.2), pp. 49-50) Material charac- 
teristics of primary heat transport systems - Material integrity 
during operation of PHWRs. Venkateswarlu, K.S. (Bhabha 
Atomic Research Centre, Bombay (India). Water Chemistry Div.); 
Mathur, P.K.; Narasimhan, S.V.; Venkateswaran, G. International 
Atomic Energy Agency, Vienna (Austria). Sep 1992. In Coolant 
technology of water cooled reactors. V. 2: Corrosion in the primary 
coolant systems of water cooled reactors. [75] Order Number 
DE93612361. Source: OSTI; NTIS (US Sales Only); INIS. 
Important characteristics of various materials used in the primary 
heat transport systems of PHWRs have been described and vari- 
ous factors affecting their integrity during plant operation are 
discussed. It has been pointed out that maintaining an optimum 


water chemistry control helps in keeping corrosion of constructional 
materials to the minimum. (author). 1 tab. 


8686 


(IAEA-TECDOC-667(v.3), pp. 89-91) Good practices 
of man-rem reduction in PHWRs. Venkateswarlu, K.S. (Bhabha 
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Atomic Research Centre, Bombay (India). Water Chemistry Div.); 
Mathur, P.K.; Narasimhan, S.V.; Venkateswaran, G. International 
Atomic Energy Agency, Vienna (Austria). Oct 1992. In Coolant 
technology of water cooled reactors. V. 3: Activity transport mech- 
anisms in water cooled reactors. [188] Order Number 
DE93612327. Source: OSTI; NTIS (US Sales Only); INIS. 

Good practices for man-rem reduction in PHWRs are described 
based on the effective control of both ‘source’ and ‘recipient’ terms. 
Various important steps viz., proper structural materials selection, 
preconditioning, maintenance of low dissolved O2 and high narrow 
range pH control for the primary coolant, increased rate of coolant 
purification and frequent chemical decontamination for control of 
radiation field build-up on out-of-core surfaces have been dis- 
cussed. Quick detection of failed fuel and its removal are described 
for minimising the levels of fission products. (author). 3 refs. 


8687 (IAEA-TECDOC-672, pp. 81-106) Use of remote op- 
erated equipment in the inspection and repair of the reactor at 
Atucha | Nuclear Power Plant. Riga, N. (Comision Nacional de 
Energia Atomica, Buenos Aires (Argentina)); Kohn, H.; Moliterno, 
G. International Atomic Energy Agency, Vienna (Austria). Oct 1992. 
(CONF-9111291—: Technical committee meeting on safety aspects 
of nuclear power plant automation and robotics, Vienna (Austria), 
11-15 Nov 1991). In Safety aspects of nuclear power plant au- 
tomation and robotics: Report of a technical committee meeting 
held in Vienna, 11-15 November 1991. [150] Order Number 
DE93612158. Source: OSTI; NTIS (US Sales Only); INIS. 

On August 11, 1988, failures in a cooling channel of Atucha | 
Nuclear Power Plant in Argentina were detected. This paper de- 
scribes the use of remote operated equipment for the subsequent 
repair. The work on the repair included the following phases: in- 
spection of core intervals with an underwater TV camera, definition 
of repair methods, design and construction of the necessary tools, 
repair and finally inspection and evaluation of repair results. (au- 
thor). 19 figs. 


8688 (INFO—0313) Annual report of AECB personnel on 
the Gentilly 2 nuclear power plant for the year 1988. Atomic 
Energy Control Board, Ottawa, ON (Canada). Jun 1989. [25] (in 
French). Source: OSTI; NTIS (US Sales Only); INIS. 

AECB (Atomic Energy Control Board) personnel have reviewed 
in detail the main aspects related to the safe operation of the 
Gentilly-2 nuclear power plant during 1988. This station is operated 
by Hydro-Quebec under a licence issued by the AECB. This evalu- 
ation is based primarily on the contents of various reports 
submitted by Hydro-Quebec pursuant to the terms of the operating 
licence, as well as on the results of inspections, audits, and tours 
made by AECB personnel. In general, the station was operated 
safely. Hydro-Quebec must continue in the efforts required to docu- 
ment quality assurance, rewrite operating manuals, and analyze 
the consequences of a pipe break in the turbine building. Greater 
vigilance must be exercised by Hydro-Quebec personnel in re- 
specting the terms of the operating licence and the submission of 
significant event reports to the AECB. 


8689 (INFO-0320) Preparation and documentation of a 
CATHENA input file for Darlington NGS. Atomic Energy Control 
Board, Ottawa, ON (Canada); Atomic Energy of Canada Ltd., 
Pinawa, MB (Canada). Whiteshell Nuclear Research Establish- 
ment. Mar 1989. [18] Source: OSTI; NTIS (US Sales Only); INIS. 

A CATHENA input model has been developed and documented 
for the heat transport system of the Darlington Nuclear Generating 
Station. CATHENA, an advanced two-fluid thermalhydraulic 
computer code, has been designed for analysis of postulated loss- 
of-coolant accidents (LOCA) and upset conditions in the CANDU 
system. This report describes the Darlington input model (or ideal- 
ization), and gives representative results for a simulation of a small 
break at an inlet header. 


8690 (INFO—0351-2) Design of experiments and equip- 
ment to test the ballooning characteristics of CANDU pressure 
tubes. Forrest, C.F.; Stern, F.; Hart, R.G. Atomic Energy Control 
Board, Ottawa, ON (Canada). Jan 1992. [66] Source: OSTI; NTIS 
(US Sales Only); INIS. 
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Experiments have been planned and an apparatus has been 
designed to enable creep testing of end-of-life pressure tube speci- 
mens in a LOCA environment. Effects that could be studied 
include: annealing of irradiation damage during transient heating; 
effects of hydride blisters on pressure tube ballooning strains; and, 
effects of uniformly-distributed hydrogen content on pressure tube 
ballooning strains. The proposed experimental program will consist 
of separate effects creep tests on pressure tube sections under 
transient heating conditions. 


8691 (INFO-0366) Annual report of AECB personnel on 
the Gentilly 2 nuclear power plant for the year 1989. Atomic 
Energy Control Board, Ottawa, ON (Canada). May 1990. [22] (In 
French). Source: OSTI; NTIS (US Sales Only); INIS. 

AECB (Atomic Energy Control Board) personnel have reviewed 
in detail the main aspects related to the safe operation of the 
Gentilly-2 nuclear power plant during 1989. This station is operated 
by Hydro-Quebec under a licence issued by the AECB. This evalu- 
ation is based primarily on the contents of various reports 
submitted by Hydro-Quebec pursuant to the terms of the operating 
licence, as well as on the results of inspections, audits, and tours 
made by AECB personnel. In general, the station was operated 
safely. Hydro-Quebec must continue in the efforts required to docu- 
ment quality assurance, rewrite operating manuals, and analyze 
the consequences of a pipe break in the turbine building. Greater 
vigilance must be exercised by Hydro-Quebec personnel in re- 
specting the terms of the operating licence and the submission of 
significant event reports to the AECB. 


8692 (INFO-0397) Annual report of AECB personnel on 


the Gentilly 2 nuclear power plant for the year 1989. Atomic 
Energy Contro! Board, Ottawa, ON (Canada). May 1991. [32] (in 
French). Source: OSTI; NTIS (US Sales Only); INIS. 

AECB (Atomic Energy Control Board) personnel have reviewed 
in detail the main aspects related to the safe operation of the 
Gentilly-2 nuclear power plant during 1990. This station is operated 


by Hydro-Quebec under a licence issued by the AECB. This evalu- 
ation is based primarily on the contents of various reports 
submitted by Hydro-Quebec pursuant to the terms of the operating 
licence, as well as on the results of inspections, audits, and tours 
made by AECB personnel. In general, the station was operated 
safely. The submission of significant event reports is unacceptably 
delayed. An increasing number of contraventions of the operating 
licence has been noted during the last two years. A significant un- 
availability of the containment system has been attributed to 
high-activity detectors that did not meet design specifications. 
AECB personnel will take required action in 1991 in order to re- 
solve the questions related to a pipe break in the turbine building. 


8693 (INFO-0407) Operational readiness of EFAD sys- 
tems. Kabat, M.J. (R.C. Contamination Inc., (Canada)). Atomic 
Energy Control Board, Ottawa, ON (Canada). Feb 1992. [55] 
Source: OSTI; NTIS (US Sales Only); INIS. 

An assessment of the operational readiness of the Emergency 
Filtered Air Discharge (EFAD) systems, installed in Canadian 
CANDU multi-unit nuclear power plants, was performed in this 
project. Relevant Canadian and foreign standards and regulatory 
requirements have been reviewed and documentation on EFAD 
system design, operation, testing and maintenance have been as- 
sessed to identify likely causes and potential failures of EFAD 
systems and their components under both standby and accident 
conditions. Recommendations have also been provided in this 
report for revisions which are needed to achieve and maintain ap- 
propriate operational readiness of EFAD systems. 


8694 (INIS-mf-13401, pp. 3-9) Calculation of 3-D flux dis- 
tributions in CANDU reactors using lattice properties which 
include the history of the lattice. Rouben, B. (Atomic Energy of 
Canada Ltd., Sheridan Park, ON (Canada). CANDU Operations); 
Jenkins, D.A. Canadian Nuclear Society, Toronto, ON (Canada). 
1991. [557] (CONF-9106378—: Annual conference of the Canadian 
Nuclear Association (CNA) and the Canadian Nuclear Society 
(CNS), Saskatoon (Canada), 9-12 Jun 1991). In Proceedings of 
the Canadian Nuclear Society 12. annual conference. Order Num- 
ber DE93610781. Source: OSTI; NTIS (US Sales Only); INIS. 


A refinement is proposed to the current method of evaluating lat- 
tice properties for use in core-tracking calculations in CANDU 
reactors. This refinement takes into account the individual past his- 
tory of each bundle, including flux/power level, fuel temperature, 
and coolant density and temperature that the bundle has seen 
during its stay in the core. Previously, core-average or locally ap- 
propriate values were used for the lattice parameters, and the past 
history was not taken into account. This new method provides a 
means of much more accurately following the power and burnup 
history of a CANDU reactor core, both locally and globally. 


8695 (INIS-mf—13401, pp. 10-19) Simplified models for the 
calculation of the time-average power distribution in CANDU 
reactors including the influence of local parameters. Rozon, D. 
(Ecole Polytechnique, Montreal, PQ (Canada)); Tajmouati, J. Cana- 
dian Nuclear Society, Toronto, ON (Canada). 1991. [557] 
(CONF-9106378—: Annual conference of the Canadian Nuclear As- 
sociation (CNA) and the Canadian Nuclear Society (CNS), 
Saskatoon (Canada), 9-12 Jun 1991). In Proceedings of the Cana- 
dian Nuclear Society 12. annual conference. Order Number 
DE93610781. Source: OSTI; NTIS (US Sales Only); INIS. 

Simplified models can be very useful in design studies, as long 
as the simplifications introduced in the models do not compromise 
the accuracy of the parametric survey. Simplifications are generally 
introduced in order to reduce computing costs or the modelling ef- 
fort. For reactor calculations, this boils down to reducing the 
number of unknowns, and to simplifying the method used to evalu- 
ate the cross sections at each mesh point. This paper will 
summarize a study that was carried out to determine the uncer- 
tainty introduced in the reference power distributions when various 
simplifications are introduced in the model, such as in the time- 
averaging procedure, the use of coarse mesh and the treatment of 
boundary conditions. The introduction of symmetry and local pa- 
rameter effects will also be discussed. In particular, it is shown that 
good accuracy on maximum bundle power (< 1%) can be 
achieved with an 1/8 core coarse mesh model, as long as the loca- 
tion of in-core devices are symmetric. 


8696 (INIS-mf-13401, pp. 23-32) A generalized non- 
equilibrium tank model for CATHENA. Aydemir, N.U. (Atomic 
Energy of Canada Ltd., Pinawa, MB (Canada). Whiteshell Nuclear 
Research Establishment). Canadian Nuclear Society, Toronto, ON 
(Canada). 1991. [557] (CONF-9106378-: Annual conference of the 
Canadian Nuclear Association (CNA) and the Canadian Nuclear 
Society (CNS), Saskatoon (Canada), 9-12 Jun 1991). In Proceed- 
ings of the Canadian Nuclear Society 12. annual conference. Order 
Number DE93610781. Source: OSTI; NTIS (US Sales Only); INIS. 

The one-dimensional, two-fluid thermalhydraulic computer code 
CATHENA (Canadian Algorithm for Thermalhydraulic Network 
Analysis) has a two-region pressurizer model, with each region 
represented by a drift-flux homogeneous thermalhydraulic model. 
However, the range of applicability of this model is limited because 
of the homogeneous assumption. To extend the capabilities of CA- 
THENA, a two-region (upper and lower), two-fluid, non-equilibrium 
Tank Model has been developed capable of representing the ma- 
jority of tanks in the CANDU primary heat transport system. A 
two-fluid approach is used in generating the conservation equa- 
tions for the upper and lower regions of the tank. This paper 
presents the conservation equations describing the Tank Model, 
and the constitutive relations defining the mass and energy transfer 
within each region and between the upper and lower regions. The 
numerical solution scheme is described, and examples re pre- 
sented that demonstrate the versatility of the model. 


8697 (INIS-mf-13401, pp. 33-39) Two-phase flow stability 
experiments in RD- 14M. Ingham, P.J. (Atomic Energy of Canada 
Ltd., Pinawa, MB (Canada). Whiteshell Nuclear Research Estab- 
lishment); Melnyk, A.J.; Murray, T.V. Canadian Nuclear Society, 
Toronto, ON (Canada). 1991. [557] (CONF-9106378—: Annual con- 
ference of the Canadian Nuclear Association (CNA) and the 
Canadian Nuclear Society (CNS), Saskatoon (Canada), 9-12 Jun 
1991). In Proceedings of the Canadian Nuclear Society 12. annual 
conference. Order Number DE93610781. Source: OSTI; NTIS 
(US Sales Only); INIS. 
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Experiments were conducted in the RD- 14M test facility at 
AECL Research, Whiteshell Laboratories, to investigate flow stabil- 
ity in a figure-of eight loop. Two scaling rationales were used to 
design a header interconnect to mitigate RD- 14M figure-of-eight 
flow oscillations. An interconnect design based on conservation of 
geometric similarity between RD- 14M and current CANDU reac- 
tors was partially successful in mitigating figure-of-eight flow 
oscillations. A design based on preservation of dynamic similarity 
between RD- 14M and current CANDU reactors proved to be com- 
pletely successful in integrating flow oscillations. 


8698 (INIS-mf—13401, pp. 79-89) CANSIM code system de- 
velopment. Carlucci, L.N. (Atomic Energy of Canada Ltd., Chalk 
River, ON (Canada). Chaik River Nuclear Labs.); Wong, C.K.; 
Carver, M.B.; DeVaal, J.W.; Festarini, G.L. Canadian Nuclear Soci- 
ety, Toronto, ON (Canada). 1991. [557] (CONF-9106378-: Annual 
conference of the Canadian Nuclear Association (CNA) and the 
Canadian Nuclear Society (CNS), Saskatoon (Canada), 9-12 Jun 
1991). In Proceedings of the Canadian Nuclear Society 12. annual 
conference. Order Number DE93610781. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The CANSIM code system is an integrated system of computer 
codes being developed to calculate the behaviour of CANDU fuel 
during off-normal transient conditions. This paper describes the 
components of CANSIM 2, as well as the current work to include 
geometry feedback from fuel and bundle deformation in the fuel- 
channel thermalhydraulics calculations, which are performed on a 
subchannel basis. Hypothetical transients calculated using the lat- 
est developmental version of CANSIM are presented to illustrate 
the potential effects of fuel-element strain and bundle slumping on 
the flow of coolant through a 37-element fuel bundle. These highly 
stylized sample cases show the degree to which fuel deformation 
can alter the flow of coolant through the bundle subchannels; indi- 
cating that fuel geometry feedback should be included in any 
overall assessment of fuel behaviour at high temperatures. 


8699 (INIS-mf—13401, pp. 90-92) The fuel physics and per- 


formance new SORO system. Chang, Y.F. (Ontario Hydro, 
Toronto, ON (Canada)); Tosti, C.; Wilk, L.; Cantello, G. Canadian 
Nuclear Society, Toronto, ON (Canada). 1991. [557] (CONF- 
9106378—: Annual conference of the Canadian Nuclear Association 
(CNA) and the Canadian Nuclear Society (CNS), Saskatoon 
(Canada), 9-12 Jun 1991). In Proceedings of the Canadian Nuclear 


Society 12. annual conference. Order Number DE93610781. 
Source: OSTI; NTIS (US Sales Only); INIS. 

SORO is a critical tool for reactor fueling and fueling studies at 
Ontario Hydro. A recent application of up-to-date information sys- 
tem technology provided the fuel and physics staff with sufficient 
computing capacity, made our work simpler, and made emergency 
recovery easier at about the same cost as the previous system. 
The increase of productivity has made it possible to reduce staff by 
2 persons, i.e., 17% of total human resources. 


8700 (INIS-mf—13401, pp. 105-112) Comparison of CHAN-2 
WL predictions with measurements made during seven- 
element high-temperature thermal-chemical experiments. Lei, 
Q.M. (Atomic Energy of Canada Ltd., Pinawa, MB (Canada). 
Whiteshell Nuclear Research Establishment); Sanderson, D.B.; 
Brown, M.J.; Rosinger, H.E. Canadian Nuclear Society, Toronto, 
ON (Canada). 1991. [557] (CONF-9106378—: Annual conference of 
the Canadian Nuclear Association (CNA) and the Canadian Nu- 
clear Society (CNS), Saskatoon (Canada), 9-12 Jun 1991). In 
Proceedings of the Canadian Nuclear Society 12. annual confer- 
ence. Order Number DE93610781. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Three seven-element high-temperature thermal-chemical experi- 
ments have been successfully simulated using CAN-2 WL to further 
the understanding of the thermal-chemical behaviour of a fuel chan- 
nel at high temperatures. The code was validated by comparing its 
predicted results to measured results from these tests. All predicted 
curves consistently followed the patterns of the experimental data. 
Predicted maximum temperatures and heating rates for the test 
section surfaces compared favourably with measurements. Pre- 
dicted and measured hydrogen production rates for the exothermic 
Zircaloy/steam reaction agreed reasonably well. Good agreement 
between the measured and predicted total heat input/removal was 
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also obtained. All these suggest that the conduction, convection, 
radiation, corrosion, and flow ring models used in CHAN-2 WL are 
adequate for predicting the behaviour of a seven-element bundle 
configuration at temperatures up to 1750 degrees C. 


8701 (INIS-mf—-13401, pp. 113-122) Validation of CATHENA 
at high-temperature conditions using CHAN Thermal-Chemical 
experiment results. Mallory, J.P. (Atomic Energy of Canada Ltd., 
Pinawa, MB (Canada). Whiteshell Nuclear Research Establish- 
ment); Wright, M.A.; Huynh, H. Canadian Nuclear Society, Toronto, 
ON (Canada). 1991. [557] (CONF-9106378-: Annual conference of 
the Canadian Nuclear Association (CNA) and the Canadian Nu- 
clear Society (CNS), Saskatoon (Canada), 9-12 Jun 1991). In 
Proceedings of the Canadian Nuclear Society 12. annual confer- 
ence. Order Number DE93610781. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The computer code CATHENA has been developed primarily to 
analyse postulated loss-of-coolant accident (LOCA) scenarios for 
CANDU reactors. CATHENA's capability in modelling LOCA events 
at low temperatures (less than 800 degrees C) has been and con- 
tinues to be extensively tested. Although CATHENA is capable of 
simulating phenomena that occur at higher temperatures (800-1800 
degrees C), such as thermal radiation, the zirconium-steam 
reaction, steam starvation and the effects of the presence of non- 
condensables, little has been reported on these capabilities. This 
paper reports on part of the high-temperature validation of CA- 
THENA that is currently in progress. Simulation and experimental 
results are shown for two high-temperature tests. 


8702 (INIS-mf—13401, pp. 123-130) A technique for non- 
visual characterization of two-phase flow patterns in a 
horizontal 37-rod bundle. Osamusali, S.|. (Ontario Hydro, 
Toronto, ON (Canada)); Groeneveld, D.C.; Schenk, J.R.; Cheng, 
S.C. Canadian Nuclear Society, Toronto, ON (Canada). 1991. [557] 
(CONF-9106378—: Annual conference of the Canadian Nuclear As- 
sociation (CNA) and the Canadian Nuclear Society (CNS), 
Saskatoon (Canada), 9-12 Jun 1991). In Proceedings of the Cana- 
dian Nuclear Society 12. annual conference. Order Number 
DE93610781. Source: OSTI; NTIS (US Sales Only); INIS. 

The radial void distributions for an air-water two-phase flow in a 
10.34 cm |.D. horizontal pipe containing 37-rod bundles, have been 
determined experimentally, using a glass fibre-optic probe. The ex- 
periment was conducted in a transparent Lucite test section at 
near atmospheric pressure and room temperature, for mass fluxes 
ranging from 70 kg/m*s to 3000 kg/m*s, and qualities up to 3%. 
Various two-phase flow patterns were determined. The void distri- 
butions were found to vary differently for each flow pattern. Void 
distribution measurements employing the same technique are being 
performed for an opaque test section, and at elevated temperature 
and pressure conditions, using a Sapphire fibre-optic probe. 


8703 (INIS-mf-13401, pp. 131-140) Thermal hydraulic and 
dynamic modelling of reverse flow bundle acceleration experi- 
ments. Locke, K.E. (Ontario Hydro, Toronto, ON (Canada)); Tran, 
F.B.P.; Muzumdar, A.P.; Hadaller, G.l. Canadian Nuclear Society, 
Toronto, ON (Canada). 1991. [557] (CONF-9106378-: Annual con- 
ference of the Canadian Nuclear Association (CNA) and the 
Canadian Nuclear Society (CNS), Saskatoon (Canada), 9-12 Jun 
1991). In Proceedings of the Canadian Nuclear Society 12. annual 
conference. Order Number DE93610781. Source: OSTI; NTIS 
(US Sales Only); INIS. 

A series of five reverse flow bundle acceleration tests was per- 
formed at Stern Laboratories. The experiment was designed to 
represent an inlet feeder break in a 37-element, CANDU fuel chan- 
nel. Bundle velocities were measured upon impact with the shield 
plug for a range of initial bundle complements (from 7 to 13 bun- 
dies). Ontario Hydro has developed two computer models to solve 
the coupled thermal hydraulic and bundle dynamic problem and 
predict bundle acceleration. The first model, QRFI (for quick re- 
verse flow impact), is based on the assumption of pseudo 
steady-state thermal hydraulic conditions in the channel. The sec- 
ond model, SOPHT-RFI, is a modification of the fully transient, 
two-phase thermal hydraulics code, SOPHT. The experiments and 
modelling effort are described, concentrating on the QRFI model. 
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8704 (INIS-mf-13401, pp. 141-147) Molten Zircaloy-4/ 
ballooned pressure tube interaction experiments. Brown, M.J. 
(Atomic Energy of Canada Ltd., Pinawa, MB (Canada). Whiteshell 
Nuclear Research Establishment); Litke, D.G.; Lei, Q.M.; Sander- 
son, D.B. Canadian Nuclear Society, Toronto, ON (Canada). 1991. 
[557] (CONF-9106378—: Annual conference of the Canadian Nu- 
clear Association (CNA) and the Canadian Nuclear Society (CNS), 
Saskatoon (Canada), 9-12 Jun 1991). In Proceedings of the Cana- 
dian Nuclear Society 12. annual conference. Order Number 
DE93610781. Source: OSTI; NTIS (US Sales Only); INIS. 

An experimental program has been set up to investigate the 
thermal-mechanical behaviour of a CANDU PHWR (pressurized 
heavy water reactor) fuel channel when molten Zircaloy-4 (Zr-4) 
from a fuel bundle flows onto a ballooned pressure tube. In seven 
of nine tests conducted to date, a Zr-4 ingot was melted and 
poured onto a pressure tube ballooned into contact with a calan- 
dria tube immersed in subcooled water. The experimental 
conditions were as follows: an internal pressure of 1 to 5 MPa; a 
water subcooling of 20 to 24 degrees C; and, a Zr-4 melt of 19 to 
88 g. Results showed that the calandria tube went into film boiling 
(dryout) beneath the Zr-4 melt upon contact and local calandria 
tube temperatures reached a maximum of 1010 degrees C. The 
dryout lasted up to 51 s before the calandria tube rewet. Small lo- 
cal deformations occurred as a result of the Zr-4 melt, but they did 
not threaten the channel integrity. This paper describes the experi- 
ments and their results, as well as some preliminary simulation 
results. 


8705 (INIS-mf—13401, pp. 168-177) A comparison of calcu- 


lations with WIMS-AECL to thorium-fuel measurements in 
ZED-2. Zeller, M.B. (Atomic Energy of Canada Ltd., Chalk River, 
ON (Canada). Chalk River Nuclear Labs.); McPhee, G.P.; Celli, A.; 
Jones, R.T. Canadian Nuclear Society, Toronto, ON (Canada). 
1991. [557] (CONF-9106378—: Annual conference of the Canadian 
Nuclear Association (CNA) and the Canadian Nuclear Society 


(CNS), Saskatoon (Canada), 9-12 Jun 1991). In Proceedings of 
the Canadian Nuclear Society 12. annual conference. Order Num- 
ber DE93610781. Source: OSTI; NTIS (US Sales Only); INIS. 

Fine-structure reaction rates in CANDU-type fuel channels con- 
taining (U2* Th)O2 fuel have been measured in the ZED-2 reactor 
at the Chalk River Laboratories (CRL). The measurements were 
made using a limited number of fuel channels arranged to simulate 
a uniform lattice of the fuel. An analysis has been performed using 
the lattice-cell code WIMS-AECL to model the experiments so that 
reaction rates derived using the calculated flux and spectrum 
shapes could be compared to the experimental data. The analysis 
shows that WIMS-AECL satisfactorily calculates the flux and spec- 
trum shapes and distributions in the channels for a range of 
experimental conditions but has difficulty calculating thorium cap- 
ture rates in the fuel. 


8706 (INIS-mf-13401, pp. 235-242) Modular accident anal- 
ysis program for CANDU reactors. Blahnik, C. (Ontario Hydro, 
Toronto, ON (Canada)); Kim, C.S.; Thuraisingham, R.; Nijhawan, 
S. Canadian Nuclear Society, Toronto, ON (Canada). 1991. [557] 
(CONF-9106378—: Annual conference of the Canadian Nuclear As- 
sociation (CNA) and the Canadian Nuclear Society (CNS), 
Saskatoon (Canada), 9-12 Jun 1991). In Proceedings of the Cana- 
dian Nuclear Society 12. annual conference. Order Number 
DE93610781. Source: OSTI; NTIS (US Sales Only); INIS. 

MAAP-CANDU (Modular Accident Analysis Program) is an inte- 
grated computer code for the best estimate analyses of severe 
accident scenarios in CANDU nuclear power stations, including 
those with significant core damage. It is based on the widely used 
MAAP-LWR code with a number of models specially developed for 
CANDU. Dynamic feedbacks between plant systems and all known 
natural severe accident phenomena are modelled. This paper de- 
scribes the key features of the code with focus on CANDU-specific 
models. 


8707 (INIS-mf-13401, pp. 243-249) Methodology for as- 
sessing channel thermalhydraulics and resultant pressure 
tube response for severe conditions in CANDU. Gulshani, P. 
(Atomic Energy of Canada Ltd., Sheridan Park, ON (Canada). 
CANDU Operations); Wright, M.A.; Hu, R.H. Canadian Nuclear 


Society, Toronto, ON (Canada). 1991. [557] (CONF-9106378-: An- 
nual conference of the Canadian Nuclear Association (CNA) and 
the Canadian Nuclear Society (CNS), Saskatoon (Canada), 9-12 
Jun 1991). In Proceedings of the Canadian Nuclear Society 12. an- 
nual conference. Order Number DE93610781. Source: OSTI; 
NTIS (US Sales Only); INIS. 

In certain postulated accident scenarios included in the design 
basis of CANDU reactors, channel flows may become low, boil, 
and stratify. This condition causes the fuel elements and the part 
of the pressure tube exposed to steam to heat up non-uniformly. 
For sufficiently steep temperature gradients around the pressure 
tube circumference and at sufficiently high temperature and pres- 
sure, the tube strains non-uniformly outward. During this straining, 
the tube may rupture before it can contact the surrounding calan- 
dria tube and transfer its stored heat to the moderator and cool 
down. To reduce uncertainties in the assessments of these acci- 
dents, a detailed study of the behaviour of the pressure tube needs 
to be performed. This paper presents an analysis of pressure tube 
integrity over a range of system parameters relevant to large and 
small break loss of coolant accidents. This paper addresses pres- 
sure tube heatup induced only by channel thermalhydraulics. Other 
heatup mechanisms such as fuel element pressure tube contact 
are the subject of a separate study. Some of the results of the 
analysis are presented. 


8708 (INIS-mf-13401, pp. 250-259) MFCI and Q*-events in 
fast. reactors. Knowles, J.B. (AEA Technology, Winfrith (United 
Kingdom)). Canadian Nuclear Society, Toronto, ON (Canada). 
1991. [557] (CONF-9106378—: Annual conference of the Canadian 
Nuclear Association (CNA) and the Canadian Nuclear Society 
(CNS), Saskatoon (Canada), 9-12 Jun 1991). In Proceedings of 
the Canadian Nuclear Society 12. annual conference. Order Num- 
ber DE93610781. Source: OSTI; NTIS (US Sales Only); INIS. 

During a hypothetical core disruptive accident, a fast reactor ves- 
sel would be pressurised principally as a result of sodium vapour 
generated by heat transfer from degraded fuel. Two distinctly differ- 
ent processes, MFCI and Q*-events, are described here along with 
their implications to reactor safety. Because reactor scale experi- 
ments are obstructed by the awesome thermal and mechanical 
energies involved in an HCDA, related safety assessments can be 
made only on the basis of phenomenologically sound simulations 
whose validation is at rig scale. For this purpose AEA Technology 
is developing the BUBEX simulation which has been coupled di- 
rectly into the SEURBNUK-EURDYN codes to enable predictions 
of mechanical loadings and radiological source terms. Though 
described here in the context of fast reactors, BUBEX is also appli- 
cable to water reactor systems. 


8709 (INIS-mf-13401, pp. 260-268) Ignition behaviour in 
simulated moderator cover gas atmospheres. Koroll, G.W. 
(Atomic Energy of Canada Ltd., Pinawa, MB (Canada). Whiteshell 
Nuclear Research Establishment); Greig, D.R.; Dewit, W.A.; Ku- 
mar, R.K.; Hallin, E.L. Canadian Nuclear Society, Toronto, ON 
(Canada). 1991. [557] (CONF-9106378—: Annual conference of the 
Canadian Nuclear Association (CNA) and the Canadian Nuclear 
Society (CNS), Saskatoon (Canada), 9-12 Jun 1991). In Proceed- 
ings of the Canadian Nuclear Society 12. annual conference. Order 
Number DE93610781. Source: OSTI; NTIS (US Sales Only); INIS. 

Accidents have been postulated where flammable mixtures of 
D2/O2/He/D20 may arise in the moderator cover gas of a CANDU 
(CANDU Deuterium Uranium) reactor. Uncovered adjuster rods are 
considered as a possible ignition source should a flammable mix- 
ture arise. The safety margin for ignition is assessed from the 
difference between the surface temperatures required to ignite the 
mixture and the surface temperature achievable by the rods. This 
paper describes the experimental determination of surface ignition 
temperatures required to ignite the postulated mixtures. The effects 
of radiation on ignition behaviour are specifically addressed. 


8710 (INIS-mf-13401, pp. 271-279) The calculation of tran- 
sient fission product release from CANDU fuel elements using 
the ELOCA.Mk5 code. Walker, J.R. (Atomic Energy of Canada 
Ltd., Chalk River, ON (Canada). Chalk River Nuclear Labs.). Cana- 
dian Nuclear Society, Toronto, ON (Canada). 1991. [557] 
(CONF-9106378-: Annual conference of the Canadian Nuclear As- 
sociation (CNA) and the Canadian Nuclear Society (CNS), 
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Saskatoon (Canada), 9-12 Jun 1991). In Proceedings of the Cana- 
dian Nuclear Society 12. annual conference. Order Number 
DE93610781. Source: OSTI; NTIS (US Sales Only); INIS. 

A change in the temperature distribution within a fuel element 
will be accompanied by concomitant changes in fuel stress distribu- 
tion that lead, in turn, to a release of fission products to the 
fuel-to-sheath gap. ELOCA.Mk5 is a FORTRAN-77 computer code 
that models the feedback mechanisms between the fission product 
release and the thermo-mechanical response of CANDU fuel ele- 
ments. This paper describes the physical model and the associated 
computer code. An Example of code validation is given using a 
comparison with a reactor-loop dryout experiment. 


8711 (INIS-mf—13401, pp. 309-313) Design and develop- 
ment of CANDU 3 fuel channel rolled joints. Venkatapath, S. 
(Atomic Energy of Canada Ltd., Chalk River, ON (Canada). Chalk 
River Nuclear Labs.); Kittmer, C.A.; Azer, N.; Bajaj, V.K. Canadian 
Nuclear Society, Toronto, ON (Canada). 1991. [557] (CONF- 
9106378—: Annual conference of the Canadian Nuclear Association 
(CNA) and the Canadian Nuclear Society (CNS), Saskatoon 
(Canada), 9-12 Jun 1991). In Proceedings of the Canadian Nuclear 
Society 12. annual conference. Order Number DE93610781. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The CANDU 3 reactor utilizes shop-assembled fuel channel as- 
semblies that are installed in the reactor as single modules to 
shorten construction and retubing schedules. The introduction of 
the the modular fuel channel assembly has resulted in the design 
of four new pressure tube and calandria tube rolled joints and as- 
sociated production techniques. Initially, testing of a limited number 
of each type of joint demonstrated the feasibility of producing these 
joints. Subsequent development testing based on a variety of fabri- 
cation parameters has confirmed that these joints will be able to 
meet their design requirements. This paper reports on the design 
features and the extensive test programs carried out to optimize 
the fabrication parameters in terms of rolled joint integrity and prac- 
tical production tolerance ranges. 


8712 (INIS-mf—13401, pp. 331-339) Pickering NGS ’A’ Unit 
3 retube tooling quality review. Pollock, M. (Spectrum Engineer- 
ing Corporation Limited, Peteborough, ON (Canada)); Gaensbauer, 
A.; Trotman, |. Canadian Nuclear Society, Toronto, ON (Canada). 
1991. [557] (CONF-9106378—: Annual conference of the Canadian 
Nuclear Association (CNA) and the Canadian Nuclear Society 
(CNS), Saskatoon (Canada), 9-12 Jun 1991). In Proceedings of 
the Canadian Nuclear Society 12. annual conference. Order Num- 
ber DE93610781. Source: OSTI; NTIS (US Sales Only); INIS. 

A review of tooling quality related issues for the retubing of the 
Pickering NGS ’A’ Unit 3 CANDU reactor was performed with the 
intention of using the experience to benefit future retube programs. 
The review used Retube Deficiency Reports (RDR), and other sup- 
plemental records to assemble information on the reasons, types, 
timing and severity of the modifications required to correct a tool 
problem. It also used results of a separate Retubing Downtime 
study to correlate the tooling records to downtime. The aim of the 
review is to identify areas of deficiencies in the tooling development 
process so that resources can be devoted to those areas and thus 
eliminate problems before going to the reactor face. Overall, the 
tools performed their basic functions well, but often lacked atten- 
tion to detail in areas such as; mechanical, electrical, ergonomics, 
decontamination, maintenance, material handling and visual aids. 
These deficiencies as well as a relatively small number of major 
problems resulted in significant amounts of downtime and expendi- 
tures of resources at site. Several recommendations arose from 
the study which include: more emphasis on correcting deficiencies 
at the design organization, before shipping the tool to site through 
improved mockups, design guidelines and more emphasis on 
detailed design reviews; improved mockups on site and more thor- 
ough tool proving using both experienced and trainee operators; 
and, improvements in documentation of design requirements for 
the tools at the design organization and of tool problems at site. 


8713 


(INIS-mf—13401, pp. 340-349) Pickering NGS ’A’ Unit 
3 annulus gas system pigtail blockage programme. Kenching- 


ton, J.M. (Ontario Hydro, Toronto, ON (Canada)); Choi, A.; 
Meranda, D.G. Canadian Nuclear Society, Toronto, ON (Canada). 
1991. [557] (CONF-9106378—: Annual conference of the Canadian 
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Nuclear Association (CNA) and the Canadian Nuclear Society 
(CNS), Saskatoon (Canada), 9-12 Jun 1991). In Proceedings of 
the Canadian Nuclear Society 12. annual conference. Order Num- 
ber DE93610781. Source: OSTI; NTIS (US Sales Only); INIS. 

A pigtail blockage programme for Pickering A Unit 3 AGS has 
identified a number of significantly blocked pigtails. The hydraulic 
code, KYGAS, shows that sixteen pigtails require bypassing to en- 
sure the minimum string flowrate is achieved for leak detection 
purposes. Supplementary tubing, manifolds and headers have 
been installed for the AGS. Gas leakage measurements for the 
new EFA rings have also been carried out. Reduction in gas leak- 
age attributable to increased sealing of the EFA rings has been 
shown with the unit hot. This confirms conservatism in the design. 
Performance tests have been carried out for the AGS which have 
confirmed the hydraulics for the limiting strings and validated the 
KYGAS code. Moisture injection tests are planned for May, 1991 
but the results will not be available for inclusion in this conference 
paper. 


8714 (INIS-mf-13401, pp. 397-402) The Darlington emer- 
gency response projection code. Zimmermann, R.M. (Ontario 
Hydro, Toronto, ON (Canada)); Dinnie, K.S. Canadian Nuclear 
Society, Toronto, ON (Canada). 1991. [557] (CONF-9106378-: An- 
nual conference of the Canadian Nuclear Association (CNA) and 
the Canadian Nuclear Society (CNS), Saskatoon (Canada), 9-12 
Jun 1991). In Proceedings of the Canadian Nuclear Society 12. an- 
nual conference. Order Number DE93610781. Source: OST]; 
NTIS (US Sales Only); INIS. 

This paper describes the main features of the Darlington Emer- 
gency Response Projection code DERP, a self contained and user 
friendly personal computer program developed to supplement On- 
tario Hydro’s emergency response capability fur nuclear power 
plants. DERP addresses the particular accident response charac- 
teristics of the negative pressure CANDU containment system, and 
makes dose projections for the area surrounding the Darlington 
Nuclear Generating Station resulting from airborne releases follow- 
ing a nuclear accident. Its main application is as an aid in the 
decision-making process regarding public protection strategies con- 
cerning off-site actions such as sheltering or evacuation. 


8715 (INIS-mf-13401, pp. 411-428) Physical parameters of 
the one percent SEU-fuelled CANDU-6Mk1 core. Serghiuta, D. 
(Institutul de Reactori Nucleari Energetici, Pitesti (Romania)); 
Raica, V.; Nichita, E.; Laslau, P.; Nainer, O. Canadian Nuclear 
Society, Toronto, ON (Canada). 1991. [557] (CONF-9106378—: An- 
nual conference of the Canadian Nuclear Association (CNA) and 
the Canadian Nuclear Society (CNS), Saskatoon (Canada), 9-12 
Jun 1991). in Proceedings of the Canadian Nuclear Society 12. an- 
nual conference. Order Number DE93610781. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Interest in the slightly enriched uranium (SEU) fuel cycle as an 
alternative for the CANDU reactors has increased lately as it be- 
came apparent that actually in use reactors can be quite easily 
converted to this cycle. The paper contains a physical analysis of 
the CANDU SEU fuelled core. The final scope of this analysis was 
to determine the alterations requested by a standard core in order 
to support SEU fuel. For a 1.0 percent enriched fuel, it was found 
that, from reactor’s static point of view, only minor modifications 
are needed; namely regrading of the adjuster rods (without any 
change in their position) and adopting a 2 bundle shift refuelling 
scheme. Even under the last condition, due to the higher discharge 
burnup of the SEU fuel, the task of the refuelling machine is not 
significantly increased. The calculations we performed were primar- 
ily concerned with the study of fuel management strategies. The 
adjuster rod cross section increments were determined in order to 
achieve a suitable radial flattening of the flux and a fair reduction 
of the axial channel power peak (which tends to be higher for SEU 
fuel). SEU fresh fuel displays higher reactivity than the natural ura- 
nium one and therefore greater power ripples due to refuelling tend 
to appear. To estimate this effect, instantaneous power distributions 
were generated using an improved random age method. Several 
refuelling schemes were investigated from the above point of view 
and a 2 bundle shift scheme have been found to comply with the 
operational limits imposed on a standard core. The refuelling rate 
determined from time average calculations has been found to be 
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roughly 1.5 times that of the 8-bundle shift natural uranium case. 


Thermal-hydraulic aspects were included in order to refine the cal- 
culations. 


8716 (INIS-mf-13401, pp. 431-438) CANDU 6 reactor shim 
operation: Fuel performance guidelines. Manzer, A.M. (Atomic 
Energy of Canada Ltd., Sheridan Park, ON (Canada). CANDU Op- 
erations); Dennier, D.; Hu, R.H.; Young, E.G. Canadian Nuclear 
Society, Toronto, ON (Canada). 1991. [557] (CONF-9106378-: An- 
nual conference of the Canadian Nuclear Association (CNA) and 
the Canadian Nuclear Society (CNS), Saskatoon (Canada), 9-12 
Jun 1991). In Proceedings of the Canadian Nuclear Society 12. an- 
nual conference. Order Number DE93610781. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Some of the unique CANDU features which contribute to its high 
capacity factors, such as on-power fuelling, are well known. How- 
ever, one feature which is not well known but deserves credit is 
‘shim’ operation. Shim capability permits continued near full-power 
operation when refuelling is unavailable. Reactor shim operation 
refers to the process of using reactivity control devices to add or 
remove small amounts of reactivity. This mode of operation sub- 
jects some of the reactor systems, such as fuel, to non-standard 
operating requirements. The local power perturbations caused by 
withdrawing adjusters from the core during shim must not cause 
systematic fuel failures. CANDU 6 experience in shim (Gentilly 
1989/90) has been successful, with reactor power operation con- 
firming with current guidelines. These guidelines specify reactor 
power levels for all core configurations under shim operation. This 
paper shows how our analytical tools for estimating bundle defect 
probabilities can be modified to determine the risk of fuel failures 
for any shim operation and for any bundle power/ournup distribu- 
tion in the core. 


8717 (INIS-mf-13401, pp. 439-447) An elasto-plastic model 
for mechanical contact between the pellets and sheath in 
CANDU nuclear fuel elements. Armiescu, V.|. (Atomic Energy of 
Canada Ltd., Chalk River, ON (Canada). Chalk River Nuclear 
Labs.). Canadian Nuclear Society, Toronto, ON (Canada). 1991. 
[557] (CONF-9106378—-: Annual conference of the Canadian Nu- 
clear Association (CNA) and the Canadian Nuclear Society (CNS), 
Saskatoon (Canada), 9-12 Jun 1991). In Proceedings of the Cana- 
dian Nuclear Society 12. annual conference. Order Number 
DE93610781. Source: OSTI; NTIS (US Sales Only); INIS. 

During high-temperature transients, increased mechanical con- 
tact can occur between the fuel stack and the sheath in the axial 
and/or radial direction. As well, there is an axial linear power gradi- 
ent and an axial gradient in mechanical properties of the sheath 
specific to a CANDU-type (Canada Deuterium Uranium Registered 
trademark) fuel element. This requires a code with the capability to 
treat multiple axial segments. This paper describes a contact 
model that allows the elasto-plastic mechanical contact in radial/ 
axial direction for multiple axial segments. 


8718 (INIS-mf-13401, pp. 454-460) CATHENA/PACE calcu- 
lations of aerosol transport in a simulated primary circuit. 
Wallace, DJ. (Atomic Energy of Canada Ltd., Pinawa, MB 
(Canada). Whiteshell Nuclear Research Establishment); MacDon- 
ald, B.H. Canadian Nuclear Society, Toronto, ON (Canada). 1991. 
[557] (CONF-9106378—: Annual conference of the Canadian Nu- 
clear Association (CNA) and the Canadian Nuclear Society (CNS), 
Saskatoon (Canada), 9-12 Jun 1991). In Proceedings of the Cana- 
dian Nuclear Society 12. annual conference. Order Number 
DE93610781. Source: OSTI; NTIS (US Sales Only); INIS. 

Severe fuel damage in postulated loss-of-coolant accidents (LO- 
CAs) in CANDU (Canada Deuterium Uranium) reactors may result 
in the release and transport of aerosol fission product materials 
from the fuel, through the primary circuit to containment and possi- 
bly into the atmosphere. In order to obtain a greater understanding 
of the mechanisms underlying fission product release, transport 
and deposition resulting from fuel damage in such accidents, a se- 
ries of COG funded (Candu Owners Group) severe fuel damage 
experiments have been planned in the Blowdown Test Facility 
(BTF) at AECL Research, Chalk River. One of the planned experi- 
ments, BTF-104, has been simulated with the thermalhydraulics/ 
aerosol transport code CATHENA/PACE, as a pretest investigation 


of fission product transport behaviour. Results of a number of CA- 
THENA/PACE pretest simulations of the BTF-104 experiment are 
reported in this paper. The CATHENA code, developed at 
Whiteshell Laboratories, has been used to model the thermalhy- 
draulic phenomena in a_ section of primary circuit piping 
representing the BTF. The PACE code (a Program for Aerosol 
Code Evaluation), also developed at Whiteshell, is coupled to the 
thermahydraulic calculations of CATHENA to model the transport of 
the aerosol fission products generated from the fuel. The PACE 
code contains aerosol physics models from a number of aerosol 
codes (e.g., HAA4, REMOVAL, NAUA, AEROSIM, etc.) and can 
therefore emulate any one of these by user selection. A number of 
codes (including VICTORIA, AEROSIM, REMOVAL, AND HAARM) 
were emulated with CATHENA/PACE for aerosol transport in this 
circuit. 


8719 (INIS-mf-13401, pp. 481-487) An integrated pip 
stress analysis and pipe support design environment for the 
CANDU 3 project. Remenda, B.A.P. (Atomic Energy of Canada 
Ltd., Chalk River, ON (Canada). Chalk River Nuclear Labs.); 
Barker, C.J.; Ajmera, B.R. Canadian Nuclear Society, Toronto, ON 
(Canada). 1991. [557] (CONF-9106378—: Annual conference of the 
Canadian Nuclear Association (CNA) and the Canadian Nuclear 
Society (CNS), Saskatoon (Canada), 9-12 Jun 1991). In Proceed- 
ings of the Canadian Nuclear Society 12. annual conference. Order 
Number DE93610781. Source: OSTI; NTIS (US Sales Only); INIS. 

The promise of significant labour cost savings prompted AECL to 
automate the CANDU reactor piping systems design. By using a 
combination of commercial and AECL-developed computer-aided 
engineering software, the effort required to perform two key tasks, 
pipe stress analysis and support design, was reduced significantly. 
This paper describes the integrated piping design environment de- 
veloped for the CANDU 3 project and benefits derived from its use. 


8720 (INIS-mf-13401, pp. 488-493) Seismic analysis im- 
pact on design concept of CANDU 3 reactor and fuelling 


machine support structure. Biswas, J.K. (Atomic Energy of 
Canada Ltd., Sheridan Park, ON (Canada). CANDU Operations); 
Granz, R.P.; Singh, P.N.; Soliman, S.A.; Wu, A. Canadian Nuclear 
Society, Toronto, ON (Canada). 1991. [557] (CONF-9106378-: An- 
nual conference of the Canadian Nuclear Association (CNA) and 
the Canadian Nuclear Society (CNS), Saskatoon (Canada), 9-12 
Jun 1991). In Proceedings of the Canadian Nuclear Society 12. an- 


nual conference. Order Number DE93610781. Source: 
NTIS (US Sales Only); INIS. 

The conceptual design of the reactor and fuelling machine has 
been developed for CANDU-3 Nuclear Power Plant. The seismicity 
has played an important role in the design process. Dynamic 
analysis models for the reactor and the fuelling machine were gen- 
erated. With the use of these models, dynamic analyses were 
performed to determine the seismic responses and their impact on 
design. The effects of design changes and suitability of alternative 
designs are evaluated before arriving at the final concept design. 


8721 (INIS-mf-—13401, pp. 494-498) Passive design options 
for CANDU. Spinks, N.J. (Atomic Energy of Canada Ltd., Chalk 
River, ON (Canada). Chalk River Nuclear Labs.); Dun, J.T.; De 
Mello, T.C.; Azeez, S. Canadian Nuclear Society, Toronto, ON 
(Canada). 1991. [557] (CONF-9106378—: Annual conference of the 
Canadian Nuclear Association (CNA) and the Canadian Nuclear 
Society (CNS), Saskatoon (Canada), 9-12 Jun 1991). In Proceed- 
ings of the Canadian Nuclear Society 12. annual conference. Order 
Number DE93610781. Source: OSTI; NTIS (US Sales Only); INIS. 

A study has stared at AECL to assess the safety and capital 
cost implications of a more extensive use of passive safety design 
features in CANDU reactors. A positive assessment would lead to 
a more detailed design study. A positive assessment would lead to 
a more detailed design study. At this stage, a number of concepts 
have been identified for passive heat removal and passive contain- 
ment of fission products for a range of accident scenarios. The 
paper describes the more attractive concepts. The passive designs 
avoid reliance on electrical power and on operator action during an 
accident. A further goal is to avoid the need for periodic testing to 
ensure availability of safety systems. This can be done if the sys- 
tem functions during normal operation and can therefore be 
continuously monitored. The next steps in the study are to assess 
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the performance of the selected concepts and proceed to a cost 
and safety assessment. The latter will include an estimate of core 
melt frequency for the different design options. 


8722 (INIS-mf-13401, pp. 499-508) CANDU 3 station lay- 
out for safety, licensability, constructability and operations. 
Craik, N.G. (Canatom Ltd., Montreal, PQ (Canada)); Chisholm, 
R.G. Canadian Nuclear Society, Toronto, ON (Canada). 1991. 
[557] (CONF-9106378—: Annual conference of the Canadian Nu- 
clear Association (CNA) and the Canadian Nuclear Society (CNS), 
Saskatoon (Canada), 9-12 Jun 1991). In Proceedings of the Cana- 
dian Nuclear Society 12. annual conference. Order Number 
DE93610781. Source: OSTI; NTIS (US Sales Only); INIS. 

The CANDU 3 nuclear power station conceptual layout has been 
arranged to meet current safety and licensing requirements, to im- 
prove constructability, commissioning and operations. This paper 
describes the unique and innovative features of the station layout 
to achieve the above objectives. 


8723 (INIS-mf—13401, pp. 517-522) Guidelines for catego- 
rization of ASME service limits for optimum station 
performance. Dua, S.S. (Atomic Energy of Canada Ltd., Sheridan 
Park, ON (Canada). CANDU Operations); Lee, T.; Yao, C. Cana- 
dian Nuclear Society, Toronto, ON (Canada). 1991. [557] 
(CONF-9106378—: Annual conference of the Canadian Nuclear As- 
sociation (CNA) and the Canadian Nuclear Society (CNS), 
Saskatoon (Canada), 9-12 Jun 1991). In Proceedings of the Cana- 
dian Nuclear Society 12. annual conference. Order Number 
DE93610781. Source: OSTI; NTIS (US Sales Only); INIS. 

The paper provides the guidelines for categorization of ASME 
service limits for the nuclear equipment and components. It reviews 
some of the options available to the designer and provides simple 
rules to choose the appropriate service limits on which to base the 
design of nuclear components. The guidelines will assist the de- 
signer and analyst of nuclear components to ensure the proper 
application of the ASME codes and CSA standards to comply with 
the overall safety criteria and to take advantage of inherent 
CANDU characteristics that result in optimum station performance. 


8724 (INIS-mf-13402, pp. 1.1-10-1.1-11) Calculations of 3- 
D flux distribution in CANDU reactors using lattice properties 
which include the history of the lattice. Rouben, B. (Atomic 
Energy of Canada Ltd., Sheridan Park, ON (Canada). CANDU Op- 
erations); Jenkins, D.A. Canadian Nuclear Association, Toronto, 
ON (Canada); Canadian Nuclear Society, Toronto, ON (Canada). 
1991. [311] (CONF-9106378—: Annual conference of the Canadian 
Nuclear Association (CNA) and the Canadian Nuclear Society 
(CNS), Saskatoon (Canada), 9-12 Jun 1991). In Conference sum- 
maries: Summaries of the 31. Canadian Nuclear Association 
annual conference, and the 12. Canadian Nuclear Society annual 
conference. Order Number DE93610782. Source: OSTI; NTIS 
(US Sales Only); INIS. 

See proceedings for full text. 

Short communication. 2 refs. REACTOR LATTICE PA- 
RAMETERS/computer calculations; BURNUP; CANDU TYPE 
REACTORS; COMPUTERIZED SIMULATION; EVALUATION; 
FUEL ELEMENT CLUSTERS; POWER DISTRIBUTION; REAC- 


TOR CORES; REACTOR LATTICES; REACTOR MONITORING 
SYSTEMS 


8725 (INIS-mf-13402, pp. 1.1-12-1.1-15) Simplified models 
for the calculation of the time-average power distribution in 
CANDU reactors including the influence of local parameters. 
Rozon, D. (Ecole Polytechnique, Montreal, PQ (Canada)); Taj- 
mouati, J. Canadian Nuclear Association, Toronto, ON (Canada); 
Canadian Nuclear Society, Toronto, ON (Canada). 1991. [311] 
(CONF-9106378-: Annual conference of the Canadian Nuclear As- 
sociation (CNA) and the Canadian Nuclear Society (CNS), 
Saskatoon (Canada), 9-12 Jun 1991). In Conference summaries: 
Summaries of the 31. Canadian Nuclear Association annual confer- 
ence, and the 12. Canadian Nuclear Society annual conference. 
Order Number DE93610782. Source: OSTI; NTIS (US Sales Only); 
INIS. 

See proceedings for full paper. 

Short communication. 4 refs., 1 fig., 1 tab. POWER DISTRI- 
BUTION/o codes; BURNUP; CANDU TYPE REACTORS; 
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COMPUTER CALCULATIONS; COMPUTERIZED SIMULATION; 
REACTOR LATTICE PARAMETERS 


8726 (INIS-mf-13402, pp. 1.1-16-1.1-19) Development of 
the J + technique for the analysis of cluster geometries. Mar- 
leau, G. (Ecole Polytechnique, Montreal, PQ (Canada)); Hebert, A. 
Canadian Nuclear Association, Toronto, ON (Canada); Canadian 
Nuclear Society, Toronto, ON (Canada). 1991. [311] (CONF- 
9106378-: Annual conference of the Canadian Nuclear Association 
(CNA) and the Canadian Nuclear Society (CNS), Saskatoon 
(Canada), 9-12 Jun 1991). In Conference summaries: Summaries 
of the 31. Canadian Nuclear Association annual conference, and 
the 12. Canadian Nuclear Society annual conference. Order Num- 
ber DE93610782. Source: OSTI; NTIS (US Sales Only); INIS. 
Short communication. 7 refs. FUEL ELEMENT CLUSTERS/ 
geometry; CANDU TYPE REACTORS; GEOMETRY; REACTOR 
KINETICS EQUATIONS; REACTOR LATTICE PARAMETERS 


8727 (INIS-mf—13402, pp. 1.1-23-1.1-24) Analysis of an ex- 
periment on a plutonium booster. Purandare, H.D. (Bhabha 
Atomic Research Centre, Bombay (India). Theoretical Physics 
Div.); Krishnani, P.D.; Jagannathan, V.; Gupta, H.C.; Gupta, H.P.; 
Degwekar, S.B. Canadian Nuclear Association, Toronto, ON 
(Canada); Canadian Nuclear Society, Toronto, ON (Canada). 1991. 
[311] (CONF-9106378-: Annual conference of the Canadian Nu- 
clear Association (CNA) and the Canadian Nuclear Society (CNS), 
Saskatoon (Canada), 9-12 Jun 1991). In Conference summanes: 
Summaries of the 31. Canadian Nuclear Association annual confer- 
ence, and the 12. Canadian Nuclear Society annual conference. 
Order Number DE93610782. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short communication. 2 refs. FUEL ELEMENT CLUSTERS/ 
plutonium; PLUTONIUM; MANY-DIMENSIONAL CALCULATIONS; 
P CODES; REACTIVITY; REACTIVITY WORTHS; REACTOR LAT- 
TICE PARAMETERS; THREE-DIMENSIONAL CALCULATIONS; 
ZERLINA REACTOR 


8728 (INIS-mf-13402, pp. 1.2-4-1.2-5) A generalized non- 
equilibrium tank model for CATHENA. Aydemir, Nusret U. 
(Atomic Energy of Canada Ltd., Pinawa, MB (Canada). Whiteshell 
Nuclear Research Establishment). Canadian Nuclear Association, 
Toronto, ON (Canada); Canadian Nuclear Society, Toronto, ON 
(Canada). 1991. [311] (CONF-9106378-: Annual conference of the 
Canadian Nuclear Association (CNA) and the Canadian Nuclear 
Society (CNS), Saskatoon (Canada), 9-12 Jun 1991). In Confer- 
ence summaries: Summaries of the 31. Canadian Nuclear 
Association annual conference, and the 12. Canadian Nuclear So- 
ciety annual conference. Order Number DE93610782. Source: 
OSTI; NTIS (US Sales Only); INIS. 

See proceedings for full paper. 

Short communication. 1 ref. TANKS/hydrodynamic model; C 
CODES; CANDU TYPE REACTORS; ONE-DIMENSIONAL CAL- 
CULATIONS; PRESSURIZERS; TANKS; VERIFICATION 


8729 (INIS-mf-13402, pp. 1.2-6-1.2-7) Comparison of 
FIREBIRD-3 MOD1 and CATHENA predictions of plant tran- 
sients and small LOCA. Mori, O. (Atomic Energy of Canada Ltd., 
Sheridan Park, ON (Canada). CANDU Operations); Min, T.; Ross, 
W.; Barkman, N.; Huynh, H.; Wright, M.A. Canadian Nuclear Asso- 
ciation, Toronto, ON (Canada); Canadian Nuclear Society, Toronto, 
ON (Canada). 1991. [311] (CONF-9106378-: Annual conference of 
the Canadian Nuclear Association (CNA) and the Canadian Nu- 
clear Society (CNS), Saskatoon (Canada), 9-12 Jun 1991). In 
Conference summaries: Summaries of the 31. Canadian Nuclear 
Association annual conference, and the 12. Canadian Nuclear So- 
ciety annual conference. Order Number DE93610782. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication. LOSS OF COOLANT/hydrodynamic 
model; C CODES; F CODES; GENTILLY-2 REACTOR; POINT 
LEPREAU-1 REACTOR; POINT LEPREAU-2 REACTOR; TRAN- 
SIENT OVERPOWER ACCIDENTS 


8730 (INIS-mf-13402, pp. 1.4-5-1.4-8) CANSIM code sys- 
tem development. Carlucci, L.N. (Atomic Energy of Canada Ltd., 
Chalk River, ON (Canada). Chalk River Nuclear Labs.); Wong, 
C.K.; Carver, M.B. Canadian Nuclear Association, Toronto, ON 
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(Canada); Canadian Nuclear Society, Toronto, ON (Canada). 1991. 
[311] (CONF-9106378—: Annual conference of the Canadian Nu- 
clear Association (CNA) and the Canadian Nuclear Society (CNS), 
Saskatoon (Canada), 9-12 Jun 1991). In Conference summaries: 
Summaries of the 31. Canadian Nuclear Association annual confer- 
ence, and the 12. Canadian Nuclear Society annual conference. 
Order Number DE93610782. Source: OSTI; NTIS (US Sales Only); 
INIS. 

See proceedings for full document. 

Short communication. 6 refs., 1 fig. FUEL CHANNELS/flow mod- 
els; FUEL ELEMENT CLUSTERS/deformation; A CODES; C 
CODES; CANDU TYPE REACTORS; COMPUTERIZED SIMULA- 
TION; COOLANTS; E CODES; DEFORMATION; G CODES; 
HYDRODYNAMICS; LOSS OF FLOW; TEMPERATURE RANGE 
0400-1000 K; TEMPERATURE RANGE 1000-4000 K; TRANSIENT 
OVERPOWER ACCIDENTS; TRANSIENTS; VERIFICATION 


8731 (INIS-mf-13402, pp. 1.4-11-1.4-12) The new SORO 
computer system. Chang, Y.F. (Ontario Hydro, Toronto, ON 
(Canada)); Tosti, C.; Wilk, L.; Cantello, G. Canadian Nuclear Asso- 
ciation, Toronto, ON (Canada); Canadian Nuclear Society, Toronto, 
ON (Canada). 1991. [311] (CONF-9106378-: Annual conference of 
the Canadian Nuclear Association (CNA) and the Canadian Nu- 
clear Society (CNS), Saskatoon (Canada), 9-12 Jun 1991). In 
Conference summaries: Summaries of the 31. Canadian Nuclear 
Association annual conference, and the 12. Canadian Nuclear So- 
ciety annual conference. Order Number DE93610782. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication. REACTOR FUELING/s codes; CANDU 
TYPE REACTORS; COMPUTERIZED SIMULATION; PERFOR- 
MANCE; REACTOR LATTICE PARAMETERS; REACTOR 
PHYSICS; REACTOR SIMULATORS 


8732 (INIS-mf-13402, pp. 2.1-1-2.1-4) Comparison of 


CHAN2wL predictions with measurements made during seven- 


element high-temperature thermal-chemical experiments. Lei, 
Q. (Atomic Energy of Canada Ltd., Pinawa, MB (Canada). 
Whiteshell Nuclear Research Establishment); Sanderson, D.B.; 
Brown, M.J.; Rosinger, H.E. Canadian Nuclear Association, 
Toronto, ON (Canada); Canadian Nuclear Society, Toronto, ON 
(Canada). 1991. [311] (CONF-9106378—: Annual conference of the 
Canadian Nuclear Association (CNA) and the Canadian Nuclear 
Society (CNS), Saskatoon (Canada), 9-12 Jun 1991). In Confer- 
ence summaries: Summaries of the 31. Canadian Nuclear 
Association annual conference, and the 12. Canadian Nuclear So- 
ciety annual conference. Order Number DE93610782. Source: 
OSTI; NTIS (US Sales Only); INIS. 

See proceedings for full document. 

Short communication. 1 ref., 
computerized simulation; FUEL ELEMENT CLUSTERS/thermal 
analysis; C CODES; CANDU TYPE REACTORS; CHEMICAL 
ANALYSIS; COMPARATIVE EVALUATIONS; FUEL-COOLANT 
INTERACTIONS; HEATING RATE; HYDROGEN; STEAM; TEM- 
PERATURE RANGE 0400-1000 K; TEMPERATURE RANGE 
1000-4000 K; VERIFICATION; ZIRCALOY 


2 figs. FUEL CHANNELS/ 


8733 (INIS-mf-13402, pp. 2.1-5-2.1-7) Validation of 
CATHENA at high-temperature conditions using CHAN 
thermal-chemical experiment results. Mallory, J.P. (Atomic En- 
ergy of Canada Ltd., Pinawa, MB (Canada). Whiteshell Nuclear 
Research Establishment); Wright, M.A.; Huynh, H. Canadian Nu- 
clear Association, Toronto, ON (Canada); Canadian Nuclear 
Society, Toronto, ON (Canada). 1991. [311] (CONF-9106378—: An- 
nual conference of the Canadian Nuclear Association (CNA) and 
the Canadian Nuclear Society (CNS), Saskatoon (Canada), 9-12 
Jun 1991). In Conference summaries: Summaries of the 31. Cana- 
dian Nuclear Association annual conference, and the 12. Canadian 
Nuclear Society annual conference. Order Number DE93610782. 
Source: OSTI; NTIS (US Sales Only); INIS. 

See proceedings for full document. 

Short communication. 3 refs., 1 fig. C CODES/verification; LOSS 
OF COOLANT/computerized simulation; VERIFICATION; CANDU 
TYPE REACTORS; COMPARATIVE EVALUATIONS; TEMPERA- 
TURE RANGE 1000-4000 K; TEST FACILITIES 


8734 (INIS-mf—13402, pp. 2.1-8-2.1-9) A technique for non- 
visual characterization of two-phase flow patterns in a 
horizontal 37-rod bundle. Osamusali, S.!. (Ontario Hydro, Toronto, 
ON (Canada)); Groeneveld, D.C.; Schenk, J.R.; Cheng, S.C. Cana- 
dian Nuclear Association, Toronto, ON (Canada); Canadian 
Nuclear Society, Toronto, ON (Canada). 1991. [311] (CONF- 
9106378—: Annual conference of the Canadian Nuclear Association 
(CNA) and the Canadian Nuclear Society (CNS), Saskatoon 
(Canada), 9-12 Jun 1991). In Conference summaries: Summaries 
of the 31. Canadian Nuclear Association annual conference, and 
the 12. Canadian Nuclear Society annual conference. Order Num- 
ber DE93610782. Source: OSTI; NTIS (US Sales Only); INIS. 

See proceedings for full document. 

Short communication. 2 refs., 1 fig. FUEL ELEMENT CLUS- 
TERS/two-phase flow; CANDU TYPE REACTORS; FLOW 
VISUALIZATION; FUEL CHANNELS; OPTICAL FIBERS; PROBES; 
VOID FRACTION; VOIDS 


8735 (INIS-mf-13402, pp. 2.1-10-2.1-13) Thermalhydraulic 
and dynamic modelling of reverse flow bundle acceleration ex- 
periments. Locke, K.E. (Ontario Hydro, Toronto, ON (Canada)); 
Tran, F.B.P.; Muzumdar, A.P.; Hadaller, G.!. Canadian Nuclear As- 
sociation, Toronto, ON (Canada); Canadian Nuclear Society, 
Toronto, ON (Canada). 1991. [311] (CONF-9106378—: Annual con- 
ference of the Canadian Nuclear Association (CNA) and the 
Canadian Nuclear Society (CNS), Saskatoon (Canada), 9-12 Jun 
1991). In Conference summaries: Summanes of the 31. Canadian 
Nuclear Association annual conference, and the 12. Canadian Nu- 
clear Society annual conference. Order Number DE93610782. 
Source: OSTI; NTIS (US Sales Only); INIS. 

See proceedings for full document. 

Short communication. 1 ref., 2 figs. FLUID-STRUCTURE INTER- 
ACTIONS/hydrodynamic model; CANDU TYPE REACTORS; 
COMPUTERIZED SIMULATION; FUEL CHANNELS; FUEL ELE- 
MENT CLUSTERS; IMPACT TESTS; Q CODES; REACTOR 
ACCIDENTS; S CODES; TWO-PHASE FLOW 


8736 (INIS-mf-13402, pp. 2.1-14-2.1-15) Molten zircaloy-4/ 
ballooned pressure tube interaction experiments. Brown, M.J. 
(Atomic Energy of Canada Ltd., Pinawa, MB (Canada). Whiteshell 
Nuclear Research Establishment); Litke, D.G.; Sanderson, D.B. 
Canadian Nuclear Association, Toronto, ON (Canada); Canadian 
Nuclear Society, Toronto, ON (Canada). 1991. [311] (CONF- 
9106378-: Annual conference of the Canadian Nuclear Association 
(CNA) and the Canadian Nuclear Society (CNS), Saskatoon 
(Canada), 9-12 Jun 1991). In Conference summaries: Summaries 
of the 31. Canadian Nuclear Association annual conference, and 
the 12. Canadian Nuclear Society annual conference. Order Num- 
ber DE93610782. Source: OSTI; NTIS (US Sales Only); INIS. 

See proceedings for full document. 

Short communication. FUEL CHANNELS/oss of coolant; 
PRESSURE TUBES/swelling; ALLOY-ZR98SN-4; CALAN- 
DRIAS; CANDU TYPE REACTORS; DRYOUT; EXPERIMENTAL 
CHANNELS; FILM BOILING; FUEL ELEMENT CLUSTERS; 
FUEL-COOLANT INTERACTIONS; MOLTEN METAL-WATER RE- 
ACTIONS; SWELLING; REWETTING 


8737 (INIS-mf-13402, pp. 2.1-16-2.1-20) Temperature gra- 
dients on pressure tubes due to steam flow during stratified 
two-phase flow experiments. Taylor, B.G. (Atomic Energy of 
Canada Ltd., Pinawa, MB (Canada). Whiteshell Nuclear Research 
Establishment); Litke, D.G.; Sanderson, D.B. Canadian Nuclear As- 
sociation, Toronto, ON (Canada); Canadian Nuclear Society, 
Toronto, ON (Canada). 1991. [311] (CONF-9106378—: Annual con- 
ference of the Canadian Nuclear Association (CNA) and the 
Canadian Nuclear Society (CNS), Saskatoon (Canada), 9-12 Jun 
1991). In Conference summaries: Summanes of the 31. Canadian 
Nuclear Association annual conference, and the 12. Canadian Nu- 
clear Society annual conference. Order Number DE93610782. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 3 refs., 3 figs. CANDU TYPE REACTORS/ 
loss of coolant; PRESSURE TUBES/temperature distribution; C 
CODES; CALANDRIAS; FUEL CHANNELS; RUPTURES; VERIFI- 
CATION 
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8738 (INIS-mf—13402, pp. 2.2-1-2.2-5) Inverse kinetics 
analysis of dynamic experiments at NAPS-I reactor. Madok, 
R.S. (Bhabha Atomic Research Centre, Bombay (india). Theoreti- 
cal Physics Div.); Srivenkatesan, R. Canadian Nuclear Association, 
Toronto, ON (Canada); Canadian Nuclear Society, Toronto, ON 
(Canada). 1991. [311] (CONF-9106378—: Annual conference of the 
Canadian Nuclear Association (CNA) and the Canadian Nuclear 
Society (CNS), Saskatoon (Canada), 9-12 Jun 1991). In Confer- 
ence summaries: Summaries of the 31. Canadian Nuclear 
Association annual conference, and the 12. Canadian Nuclear So- 
ciety annual conference. Order Number DE93610782. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication. 5 refs., 1 fig., 1 tab. NARORA-1 REAC- 
TOR/reactor kinetics; A CODES; REACTOR COMMISSIONING; 
REACTOR KINETICS EQUATIONS 


8739 (INIS-mf-13402, pp. 2.2-14-2.2-17) A comparison of 
calculations with WIMS-AECL to thorium-fuel measurements in 
ZED-2. Zeller, M.B. (Atomic Energy of Canada Ltd., Chalk River, 
ON (Canada). Chalk River Nuclear Labs.); McPhee, G.P.; Celli, A.; 
Jones, R.T. Canadian Nuclear Association, Toronto, ON (Canada); 
Canadian Nuclear Society, Toronto, ON (Canada). 1991. [311] 
(CONF-9106378-: Annual conference of the Canadian Nuclear As- 
sociation (CNA) and the Canadian Nuclear Society (CNS), 
Saskatoon (Canada), 9-12 Jun 1991). In Conference summaries: 
Summaries of the 31. Canadian Nuclear Association annual confer- 
ence, and the 12. Canadian Nuclear Society annual conference. 
Order Number DE93610782. Source: OSTI; NTIS (US Sales Only); 
INIS. 

See proceedings for full document. 

Short communication. 3 figs. MIXED OXIDE FUELS/reactor ki- 
netics; CANDU TYPE REACTORS; CAPTURE-TO-FISSION 
RATIO; COMPARATIVE EVALUATIONS; FUEL CHANNELS; NEU- 
TRON FLUX; REACTOR LATTICES; REACTOR SIMULATORS; 


THORIUM OXIDES; URANIUM 233; VERIFICATION; W CODES; 
ZED-2 REACTOR 


8740 (INIS-mf-13402, pp. 2.2-18-2.2-21) A source diffusion 
scheme to simulate reactivity devices. Gupta, H.P. (Bhabha 
Atomic Research Centre, Bombay (India). Theoretical Physics 
Div.); Jain, V.K.; Paranjape, S.D. Canadian Nuclear Association, 
Toronto, ON (Canada); Canadian Nuclear Society, Toronto, ON 
(Canada). 1991. [311] (CONF-9106378-: Annual conference of the 
Canadian Nuclear Association (CNA) and the Canadian Nuclear 
Society (CNS), Saskatoon (Canada), 9-12 Jun 1991). In Confer- 
ence summaries: Summaries of the 31. Canadian Nuclear 
Association annual conference, and the 12. Canadian Nuclear So- 
ciety annual conference. Order Number DE93610782. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication. 10 refs., 2 tabs. NARORA-1 REACTOR/ 
reactor simulators; C CODES; NARORA-2 REACTOR; REACTIV- 
ITY WORTHS; REACTOR CORES; REACTOR KINETICS; 
REACTOR LATTICE PARAMETERS 


8741 (INIS-mf—13402, pp. 2.2-22-2.2-24) A simple method 
for calculating effective multiplication factor for a single fuel 
of a PHWR. Krishnani, P.D. (Bhabha Atomic Research Centre, 
Bombay (India). Theoretical Physics Div.); Gupta, H.C. Canadian 
Nuclear Association, Toronto, ON (Canada); Canadian Nuclear 
Society, Toronto, ON (Canada). 1991. [311] (CONF-9106378-: An- 
nual conference of the Canadian Nuclear Association (CNA) and 
the Canadian Nuclear Society (CNS), Saskatoon (Canada), 9-12 
Jun 1991). In Conference summaries: Summaries of the 31. Cana- 
dian Nuclear Association annual conference, and the 12. Canadian 
Nuclear Society annual conference. Order Number DE93610782. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 3 refs., 1 tab. HEAVY WATER MODER- 
ATED REACTORS/reactor kinetics; C CODES; HEAVY WATER 
COOLED REACTORS; M CODES 


8742 (INIS-mf-13402, pp. 2.4-3-2.4-6) Methodology for as- 
sessing channel thermalhydraulics and resultant pressure 
tube response for severe conditions. Gulshani, P. (Atomic 
Energy of Canada Ltd., Sheridan Park, ON (Canada). CANDU Op- 
erations); Wright, M.A.; Hu, R.H. Canadian Nuclear Association, 
Toronto, ON (Canada); Canadian Nuclear Society, Toronto, ON 
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(Canada). 1991. [311] (CONF-9106378—: Annual conference of the 
Canadian Nuclear Association (CNA) and the Canadian Nuclear 
Society (CNS), Saskatoon (Canada), 9-12 Jun 1991). In Confer- 
ence summaries: Summaries of the 31. Canadian Nuclear 
Association annual conference, and the 12. Canadian Nuclear So- 
ciety annual conference. Order Number DE93610782. Source: 
OSTI; NTIS (US Sales Only); INIS. 

See proceedings for full document. 

Short communication. 5 refs., 2 figs. CANDU TYPE REACTORS/ 
hydrodynamics; PRESSURE TUBES/heating rate; CALANDRIAS; 
HYDRODYNAMICS; FUEL CHANNELS; LOSS OF COOLANT 


8743 (INIS-mf—13402, pp. 2.4-2.7) MFCI and Q events in 
fast reactors. Knowles, J.B. (AEA Technology, Winfrith (United 
Kingdom)). Canadian Nuclear Association, Toronto, ON (Canada); 
Canadian Nuclear Society, Toronto, ON (Canada). 1991. [311] 
(CONF-9106378—: Annual conference of the Canadian Nuclear As- 
sociation (CNA) and the Canadian Nuclear Society (CNS), 
Saskatoon (Canada), 9-12 Jun 1991). In Conference summaries: 
Summaries of the 31. Canadian Nuclear Association annual confer- 
ence, and the 12. Canadian Nuclear Society annual conference. 
Order Number DE93610782. Source: OSTI; NTIS (US Sales Only); 
INIS. 

See proceedings for full document. 

Short communication. FAST REACTORS/reactor core disruption; 
B CODES; COMPUTERIZED SIMULATION; MELTDOWN; REAC- 
TOR SIMULATORS; S CODES 


8744 (INIS-mf—13402, pp. 2.4-11-2.4-13) Ignition in the 
CANDU moderator cover gas. Koroll, G.W. (Atomic Energy of 
Canada Ltd., Pinawa, MB (Canada). Whiteshell Nuclear Research 
Establishment); Greig, D.R.; Dewit, W.A.; Kumar, R.K.; Hallin, E.M. 
Canadian Nuclear Association, Toronto, ON (Canada); Canadian 
Nuclear Society, Toronto, ON (Canada). 1991. [811] (CONF- 
9106378—: Annual conference of the Canadian Nuclear Association 
(CNA) and the Canadian Nuclear Society (CNS), Saskatoon 
(Canada), 9-12 Jun 1991). In Conference summaries: Summaries 
of the 31. Canadian Nuclear Association annual conference, and 
the 12. Canadian Nuclear Society annual conference. Order Num- 
ber DE93610782. Source: OSTI; NTIS (US Sales Only); INIS. 

See proceeding for related paper. 

Short communication. 1 fig. COVER GAS/flammability; CANDU 
TYPE REACTORS; COMBUSTION; CONTROL ELEMENTS; 
FLAMMABILITY; DEUTERIUM; HEAVY WATER; HELIUM; MOD- 
ERATORS; OXYGEN 


8745 (INIS-mf-13402, pp. 3.1-1-3.1-3) The calculation of 
transient fission product release from CANDU fuel elements 
using the ELOCA.Mk5 code. Walker, J.R. (Atomic Energy of 
Canada Ltd., Chalk River, ON (Canada). Chalk River Nuclear 
Labs.). Canadian Nuclear Association, Toronto, ON (Canada); 
Canadian Nuclear Society, Toronto, ON (Canada). 1991. [311] 
(CONF-9106378—: Annual conference of the Canadian Nuclear As- 
sociation (CNA) and the Canadian Nuclear Society (CNS), 
Saskatoon (Canada), 9-12 Jun 1991). In Conference summaries: 
Summaries of the 31. Canadian Nuclear Association annual confer- 
ence, and the 12. Canadian Nuclear Society annual conference. 
Order Number DE93610782. Source: OSTI; NTIS (US Sales Only); 
INIS. 

See proceedings for full document. 

Short communication. 4 refs. FUEL ELEMENTS/fission product 
release; CANDU TYPE REACTORS; DRYOUT; E CODES; 
EXPERIMENTAL CHANNELS; F CODES; IN PILE LOOPS; TEM- 
PERATURE DISTRIBUTION; TEMPERATURE RANGE 1000-4000 
K; THERMAL STRESSES; VERIFICATION 


8746 


(INIS-mf-13402, pp. 3.2-1-3.2-4) Design and develop- 
ment of CANDU-3 fuel channel rolled joints. Bajaj, V.K. (Atomic 
Energy of Canada Ltd., Sheridan Park, ON (Canada). CANDU 
Operations); Kittmer, C.A.; Venkatapathy, S. Canadian Nuclear As- 


sociation, Toronto, ON (Canada); Canadian Nuclear Society, 
Toronto, ON (Canada). 1991. [311] (CONF-9106378—: Annual con- 
ference of the Canadian Nuclear Association (CNA) and the 
Canadian Nuclear Society (CNS), Saskatoon (Canada), 9-12 Jun 
1991). In Conference summaries: Summanes of the 31. Canadian 
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Nuclear Association annual conference, and the 12. Canadian Nu- 
clear Society annual conference. Order Number DE93610782. 
Source: OSTI; NTIS (US Sales Only); INIS. 

See proceedings for full paper. 

Short communication. 3 figs. FUEL CHANNELS/joints; CALAN- 
DRIAS; CANDU TYPE REACTORS; JOINTS; MODULAR 
STRUCTURES; PRESSURE TUBES; ROLLING 


8747 (INIS-mf—13402, pp. 3.2-11-3.2-12) Pickering NGS °A’ 
unit 3: Retube tooling quality review. Pollock, M. (Spectrum En- 
gineering Corporation Limited, Peterborough, ON (Canada)); 
Gaensbauer, A.; Trotman, |. Canadian Nuclear Association, 
Toronto, ON (Canada); Canadian Nuclear Society, Toronto, ON 
(Canada). 1991. [311] (CONF-9106378—: Annual conference of the 
Canadian Nuclear Association (CNA) and the Canadian Nuclear 
Society (CNS), Saskatoon (Canada), 9-12 Jun 1991). In Confer- 
ence summaries: Summaries of the 31. Canadian Nuclear 
Association annual conference, and the 12. Canadian Nuclear So- 
ciety annual conference. Order Number DE93610782. Source: 
OSTI; NTIS (US Sales Only); INIS. 

See proceedings for the full document. 

Short communication. PICKERING-3 REACTOR/pressure tubes; 
PERFORMANCE; QUALITY ASSURANCE; REACTOR MAINTE- 
NANCE; REMEDIAL ACTION; REPAIR; TOOLS 


8748 (INIS-mf-13402, pp. 3.2-13-3.2-15) Pickering NGS-A 
unit 3 annulus gas systems pigtail blockage programme. 
Kenchington, J.M. (Ontario Hydro, Toronto, ON (Canada)); Choi, 
A.; Meranda, D.G. Canadian Nuclear Association, Toronto, ON 
(Canada); Canadian Nuclear Society, Toronto, ON (Canada). 1991. 
[311] (CONF-9106378—: Annual conference of the Canadian Nu- 
clear Association (CNA) and the Canadian Nuclear Society (CNS), 
Saskatoon (Canada), 9-12 Jun 1991). In Conference summaries: 
Summaries of the 31. Canadian Nuclear Association annual confer- 
ence, and the 12. Canadian Nuclear Society annual conference. 
Order Number DE93610782. Source: OSTI; NTIS (US Sales Only); 
INIS. 

See proceedings for the full document. 

Short communication. PICKERING-3 REACTOR/gas flow; 
GASES; HYDRAULICS; K CODES; LEAK DETECTORS; LEAKS; 
VERIFICATION 


8749 (INIS-mf-13402, pp. 3.4-4-3.4-5) The Darlington 
emergency response projection code. Zimmermann, R.M. (On- 
tario Hydro, Toronto, ON (Canada)); Dinnie, K.S. Canadian Nuclear 
Association, Toronto, ON (Canada); Canadian Nuclear Society, 
Toronto, ON (Canada). 1991. [311] (CONF-9106378-: Annual con- 
ference of the Canadian Nuclear Association (CNA) and the 
Canadian Nuclear Society (CNS), Saskatoon (Canada), 9-12 Jun 
1991). In Conference summaries: Summaries of the 31. Canadian 
Nuclear Association annual conference, and the 12. Canadian Nu- 
clear Society annual conference. Order Number DE93610782. 
Source: OSTI; NTIS (US Sales Only); INIS. 

See proceedings for full document. 

Short communication. DARLINGTON-1 REACTOR/emergency 
plans; AIR; CONTAINMENT; D CODES; DARLINGTON-2 REAC- 
TOR; DARLINGTON-3 REACTOR; DARLINGTON-4 REACTOR; 
EVALUATION; EXTERNAL ZONES; FISSION PRODUCT RE- 
LEASE; PLANNING 


8750 (INIS-mf-13402, pp. 4.1-13-4.1-16) Considerations on 
the SEU fuel cycle utilization in CANDU reactors. Lungu, S. (in- 
stitute of Power Engineering and Studies, Department of Nuclear 
Programmes (ISPE-ON) Bucharest - Magurele, (Romania)); 
Andreescu, N.; Isbasescu, M.; Preda, |. Canadian Nuclear Associa- 
tion, Toronto, ON (Canada); Canadian Nuclear Society, Toronto, 
ON (Canada). 1991. [811] (CONF-9106378-: Annual conference of 
the Canadian Nuclear Association (CNA) and the Canadian Nu- 
clear Society (CNS), Saskatoon (Canada), 9-12 Jun 1991). In 
Conference summaries: Summaries of the 31. Canadian Nuclear 
Association annual conference, and the 12. Canadian Nuclear So- 
ciety annual conference. Order Number DE93610782. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication. 3 refs., 1 fig. 1 tab. CANDU TYPE 
REACTORS/slightly enriched uranium; FUEL MANAGEMENT; RE- 
ACTOR CORES 


8751 (INIS-mf—13402, pp. 4.1-17-4.1-18) Conditioned mini- 
mization of fuel feed rate for a CANDU-600 MWe reactor. 
Pavelescu, M. (Institutul de Reactori Nucleari Energetici, Pitesti 
(Romania)). Canadian Nuclear Association, Toronto, ON (Canada); 
Canadian Nuclear Society, Toronto, ON (Canada). 1991. [311] 
(CONF-9106378—: Annual conference of the Canadian Nuclear As- 
sociation (CNA) and the Canadian Nuclear Society (CNS), 
Saskatoon (Canada), 9-12 Jun 1991). In Conference summaries: 
Summaries of the 31. Canadian Nuclear Association annual confer- 
ence, and the 12. Canadian Nuclear Society annual conference. 
Order Number DE93610782. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short communication. 6 refs. CANDU TYPE REACTORS/uel 
management; REACTOR CONTROL SYSTEMS 


8752 (INIS-mf—13402, pp. 4.1-19-4.1-20) Fuel management: 
Burnup optimisation in 235 MWe PHWRs. Mohan, B.K. (Madras 
Atomic Power Project, Kalpakkam (India)). Canadian Nuclear Asso- 
ciation, Toronto, ON (Canada); Canadian Nuclear Society, Toronto, 
ON (Canada). 1991. [311] (CONF-9106378—: Annual conference of 
the Canadian Nuclear Association (CNA) and the Canadian Nu- 
clear Society (CNS), Saskatoon (Canada), 9-12 Jun 1991). In 
Conference summaries: Summaries of the 31. Canadian Nuclear 
Association annual conference, and the 12. Canadian Nuclear So- 
ciety annual conference. Order Number DE93610782. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication. 1 fig. PHWR TYPE REACTORS/fuel man- 
agement; BURNUP; REACTOR CORES; REACTOR FUELING 


8753 (INIS-mf-13402, pp. 4.1-21-4.1-23) Fuel management 
experience with 235 MWe pressurised heavy water reactors in 
India. Purandare, H.D. (Bhabha Atomic Research Centre, Bombay 
(India). Theoretical Physics Div.); Srivenkatesan, R. Canadian Nu- 
clear Association, Toronto, ON (Canada); Canadian Nuclear 
Society, Toronto, ON (Canada). 1991. [311] (CONF-9106378—: An- 
nual conference of the Canadian Nuclear Association (CNA) and 
the Canadian Nuclear Society (CNS), Saskatoon (Canada), 9-12 
Jun 1991). In Conference summaries: Summaries of the 31. Cana- 
dian Nuclear Association annual conference, and the 12. Canadian 
Nuclear Society annual conference. Order Number DE93610782. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 6 refs., 1 fig. RAJASTHAN-1 REACTOR/ 
fuel management; R CODES; RAJASTHAN-2 REACTOR; REAC- 
TOR CORES; REACTOR KINETICS; REACTOR LATTICE 
PARAMETERS; T CODES 


8754 (INIS-mf-13402, pp. 4.2-1-4.2-3) CANDU 6 reactor 
shim operation: Fuel performance quidelines. Manzer, A.M. 
(Atomic Energy of Canada Ltd., Sheridan Park, ON (Canada). 
CANDU Operations); Dennier, D.; Hu, R.; Young, E.G. Canadian 
Nuclear Association, Toronto, ON (Canada); Canadian Nuclear 
Society, Toronto, ON (Canada). 1991. [811] (CONF-9106378—: An- 
nual conference of the Canadian Nuclear Association (CNA) and 
the Canadian Nuclear Society (CNS), Saskatoon (Canada), 9-12 
Jun 1991). In Conference summaries: Summaries of the 31. Cana- 
dian Nuclear Association annual conference, and the 12. Canadian 
Nuclear Society annual conference. Order Number DE93610782. 
Source: OSTI; NTIS (US Sales Only); INIS. 

See proceedings for full document. 

Short communication. 2 figs. CANDU TYPE REACTORS/reactor 
fueling; CONFIGURATION; FUEL ELEMENT FAILURE; REACTIV- 
ITY; REACTOR CORES; REACTOR KINETICS; SHIM RODS 


8755 (INIS-mf-13402, pp. 4.2-4-4.2-6) An elasto-plastic 
model for mechanical contact between the pellets and sheath 
in CANDU nuclear fuel elements. Arimescu, V.!. (Atomic Energy 
of Canada Ltd., Chalk River, ON (Canada). Chalk River Nuclear 
Labs.). Canadian Nuclear Association, Toronto, ON (Canada); 
Canadian Nuclear Society, Toronto, ON (Canada). 1991. [311] 
(CONF-9106378—: Annual conference of the Canadian Nuclear As- 
sociation (CNA) and the Canadian Nuclear Society (CNS), 
Saskatoon (Canada), 9-12 Jun 1991). In Conference summaries: 
Summaries of the 31. Canadian Nuclear Association annual confer- 
ence, and the 12. Canadian Nuclear Society annual conference. 
Order Number ('£93610782. Source: OSTI; NTIS (US Sales Only); 
INIS. 


ERA Vol. 18, No. 4 201 





21 NUCLEAR POWER REACTORS AND ASSOCIATED PLANTS 


2104 Power Reactors, Nonbreeding, Otherwise Moderated Or Unmoderated 


See proceeding for full document. 

Short communication. 1 ref. CANDU TYPE REACTORS/fuel- 
cladding interactions; E CODES; ELASTICITY; FUEL ELEMENTS; 
PLASTICITY 


8756 (INIS-mf-13402, pp. 4.2-7-4.2-8) Continued character- 
ization of fuel as follow-up to the 1988 November overpower 
transient in Pickering NGS-A Unit 1. Floyd, M.R. (Ontario Hydro, 
Toronto, ON (Canada)); Chenier, R.J.; Leach, D.A.; Elder, R.R. 
Canadian Nuclear Association, Toronto, ON (Canada); Canadian 
Nuclear Society, Toronto, ON (Canada). 1991. [311] (CONF- 
9106378-: Annual conference of the Canadian Nuclear Association 
(CNA) and the Canadian Nuclear Society (CNS), Saskatoon 
(Canada), 9-12 Jun 1991). In Conference summaries: Summaries 
of the 31. Canadian Nuclear Association annual conference, and 
the 12. Canadian Nuclear Society annual conference. Order Num- 
ber DE93610782. Source: OSTI; NTIS (US Sales Only); INIS. 
Short communication. 1 ref. PICKERING-1 REACTOR/fuel ele- 
ment failure; CRACKS; PICKERING-2 REACTOR; PICKERING-3 
REACTOR; PICKERING-4 REACTOR; REACTOR SHUTDOWN; 
REACTOR START-UP; STRESS CORROSION; TRANSIENTS 


8757 (INIS-mf-13402, pp. 4.2-12-4.2-15) Fuel performance: 
Fuel failure aspects in 235 MWe PHWRs. Mohan, B.K. (Madras 
Atomic Power Project, Kalpakkam (India)); Reji, A.Y.; Rathakrish- 
nan, S. Canadian Nuclear Association, Toronto, ON (Canada); 
Canadian Nuclear Society, Toronto, ON (Canada). 1991. [311] 
(CONF-9106378-: Annual conference of the Canadian Nuclear As- 
sociation (CNA) and the Canadian Nuclear Society (CNS), 
Saskatoon (Canada), 9-12 Jun 1991). In Conference summaries: 
Summanes of the 31. Canadian Nuclear Association annual confer- 
ence, and the 12. Canadian Nuclear Society annual conference. 
Order Number DE93610782. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short communication. 1 ref., 2 figs. PHWR TYPE REACTORS/ 
fuel element failure; REACTOR FUELING; T CODES 


8758 (INIS-mf-13402, pp. 4.2-16-4.2-20) Linear prediction: 
A method of DN analysis for identification of channels having 
failed bundle in PHWRs. Reji, A.Y. (Madras Atomic Power 
Project, Kalpakkam (india)); Rathakrishnan, S.; Mohan, B.K. Cana- 
dian Nuclear Association, Toronto, ON (Canada); Canadian 
Nuclear Society, Toronto, ON (Canada). 1991. [311] (CONF- 
9106378—: Annual conference of the Canadian Nuclear Association 
(CNA) and the Canadian Nuclear Society (CNS), Saskatoon 
(Canada), 9-12 Jun 1991). In Conference summaries: Summaries 
of the 31. Canadian Nuclear Association annual conference, and 
the 12. Canadian Nuclear Society annual conference. Order Num- 
ber DE93610782. Source: OST!; NTIS (US Sales Only); INIS. 
Short communication. 2 refs., 3 figs. PHWR TYPE REACTORS/ 
failed element detection; DELAYED NEUTRON ANALYSIS; 
FAILED ELEMENT MONITORS; FUEL ELEMENT FAILURE 


8759 (INIS-mf-13402, pp. 4.3-4.4) A comparison of code 
predictions in primary circuit aerosol transport during a 
LOCA. Wallace, D.J. (Atomic Energy of Canada Ltd., Pinawa, MB 
(Canada). Whiteshell Nuclear Research Establishment); McDonald, 
B.H. Canadian Nuclear Association, Toronto, ON (Canada); Cana- 
dian Nuclear Society, Toronto, ON (Canada). 1991. [311] 
(CONF-9106378-: Annual conference of the Canadian Nuclear As- 
sociation (CNA) and the Canadian Nuclear Society (CNS), 
Saskatoon (Canada), 9-12 Jun 1991). In Conference summaries: 
Summanes of the 31. Canadian Nuclear Association annual confer- 
ence, and the 12. Canadian Nuclear Society annual conference. 
Order Number DE93610782. Source: OSTI; NTIS (US Sales Only); 
INIS. 

See proceedings for full document. 

Short communication. RADIOACTIVE AEROSOLS/oss _ of 
coolant; AIR; BLOWDOWN; C CODES; CANDU TYPE REAC- 
TORS; FISSION PRODUCT RELEASE; FUEL ELEMENT 
FAILURE; HYDRODYNAMIC MODEL; HYDRODYNAMICS; P 
CODES; TEST FACILITIES 


8760 


(INIS-mf-13402, pp. 4.4-1-4.4-3) An integrated pipe 
stress analysis and pipe support design environment for the 
CANDU 3 project. Remenda, B.A.P. (Atomic Energy of Canada 
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Ltd., Chalk River, ON (Canada). Chalk River Nuclear Labs.); 
Barker, C.J.; Ajmera, B.R. Canadian Nuclear Association, Toronto, 
ON (Canada); Canadian Nuclear Society, Toronto, ON (Canada). 
1991. [311] (CONF-9106378-: Annual conference of the Canadian 
Nuclear Association (CNA) and the Canadian Nuclear Society 
(CNS), Saskatoon (Canada), 9-12 Jun 1991). In Conference sum- 
maries: Summaries of the 31. Canadian Nuclear Association 
annual conference, and the 12. Canadian Nuclear Society annual 
conference. Order Number DE93610782. Source: OSTI; NTIS 
(US Sales Only); INIS. 

See proceedings for full document. 

Short communication 1 fig. CANDU TYPE REACTORS/ 
computer-aided design; PIPES; STRESS ANALYSIS; SUPPORTS 


8761 (INIS-mf—13402, pp. 4.4-4-4.4-5) Seismic analysis im- 
pact on design concept of CANDU 3 reactor and fuelling 
machine support structure. Granz, R.P. (Atomic Energy of 
Canada Ltd., Sheridan Park, ON (Canada). CANDU Operations); 
Wu, A.; Soliman, S.A.; Singh, P.N.; Biswas, J. Canadian Nuclear 
Association, Toronto, ON (Canada); Canadian Nuclear Society, 
Toronto, ON (Canada). 1991. [311] (CONF-9106378-: Annual con- 
ference of the Canadian Nuclear Association (CNA) and the 
Canadian Nuclear Society (CNS), Saskatoon (Canada), 9-12 Jun 
1991). In Conference summaries: Summanes of the 31. Canadian 
Nuclear Association annual conference, and the 12. Canadian Nu- 
clear Society annual conference. Order Number DE93610782. 
Source: OSTI; NTIS (US Sales Only); INIS. 

See proceedings for full document. 

Short communication. CANDU TYPE REACTORS/earthquakes; 
EARTHQUAKES; DESIGN; REACTOR CHARGING MACHINES; 
REACTOR CORE RESTRAINTS; SAFETY ENGINEERING; SEIS- 
MIC ISOLATION; SUPPORTS 


8762 (INIS-mf-13402, pp. 4.4-6-4.4-7) Passive design im- 
provements in CANDU. Spinks, N.J. (Atomic Energy of Canada 
Ltd., Chalk River, ON (Canada). Chalk River Nuclear Labs.); Dunn, 
J.T.; Mello, T.C. de. Canadian Nuclear Association, Toronto, ON 
(Canada); Canadian Nuclear Society, Toronto, ON (Canada). 1991. 
[311] (CONF-9106378-: Annual conference of the Canadian Nu- 
clear Association (CNA) and the Canadian Nuclear Society (CNS), 
Saskatoon (Canada), 9-12 Jun 1991). In Conference summaries: 
Summaries of the 31. Canadian Nuclear Association annual confer- 
ence, and the 12. Canadian Nuclear Society annual conference. 
Order Number DE93610782. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short communication. CANDU TYPE REACTORS/safety engi- 
neering; CONTAINMENT; DESIGN; NATURAL CONVECTION; 
REACTOR SAFETY; SAFETY 


8763 (INIS-mf—13402, pp. 4.4-14-4.4-15) Guidelines for cat- 
egorization of ASME service conditions for optimum station 
performance. Dua, S.S. (Atomic Energy of Canada Ltd., Sheridan 
Park, ON (Canada). CANDU Operations); Lee, T.; Yao, C. Cana- 
dian Nuclear Association, Toronto, ON (Canada); Canadian 
Nuclear Society, Toronto, ON (Canada). 1991. [311] (CONF- 
9106378—: Annual conference of the Canadian Nuclear Association 
(CNA) and the Canadian Nuclear Society (CNS), Saskatoon 
(Canada), 9-12 Jun 1991). In Conference summaries: Summaries 
of the 31. Canadian Nuclear Association annual conference, and 
the 12. Canadian Nuclear Society annual conference. Order Num- 
ber DE93610782. Source: OSTI; NTIS (US Sales Only); INIS. 

See proceedings for full document. 

Short communication. REACTOR COMPONENTS/safety stan- 
dards; CANDU TYPE REACTORS; DESIGN; PERFORMANCE; 
REACTOR SAFETY; RECOMMENDATIONS 


8764 (INIS-mf-13412) Comments on nuclear reactor 
safety in Ontario: A brief to the Ontario Nuclear Safety Re- 
view. Chalk River Technicians and Technologists Union, Local 
1568, ON (Canada). Aug 1987[13] Source: OSTI; NTIS (US Sales 
Only); INIS. 

The Chalk River Technicians and Technologists Union represent- 
ing 500 technical employees at the Chalk River Nuclear 
Laboratories of AECL submit comments on nuclear reactor safety 
to the Ontario Nuclear Safety Review. Issues identified by the Re- 
view Commissioner are addressed from the perspective of both a 





labour organization and experience in the nuclear R and D field. In 
general, Local 1568 believes Ontario's CANDU nuclear reactors 
are not only safe but also essential to the continued economic 
prosperity of the province. 


8765 (INIS-mf—-13413) Joint submission of the Canadian 
Nuclear Association and the Organization of CANDU Indus- 
tries to the Ontario Nuclear Safety Review. Canadian Nuclear 
Association, Toronto, ON (Canada); Organization of CANDU Indus- 
tries, Toronto, ON (Canada). Aug 1987[13] Source: OSTI; NTIS 
(US Sales Only); INIS. 

The manufacturing company members of the Canadian Nuclear 
Association and the Organization of CANDU Industries are proud 
to have played their part in the development of the peaceful appli- 
cation of nuclear technology in Ontario, and the achievement of the 
very real benefits discussed in this paper, which greatly outweigh 
the hypothetical risks. 


8766 (INIS-mf-13414) A nuclear community’s perspective: 
A brief presented to the Ontario Nuclear Safety Review 
chaired by Dr. Kenneth Hare. Corporation of the Town of Deep 
River, ON (Canada). Sep 1987[10] Source: OSTI; NTIS (US Sales 
Only); INIS. 

This submission delineates a perspective derived from the expe- 
rience of a community which has lived with the nuclear industry 
since its beginnings in Canada, 45 years ago. Much has been ac- 
complished in both basic and applied research in that time, and the 
industry continues to be recognized worldwide as a leader in solv- 
ing high-technology problems. However, recent funding cuts have 
seriously jeopardized the industry’s ability to maintain this high 
standard. Current anti-nuclear attitudes among our elected and ap- 
pointed officials respond more to today’s political fashions than 
tomorrow's evident needs. The town of Deep River believes that 
the industry has demonstrated a superb safety record in the past. 
If common sense prevails in matters of safety, and if appropriate 
levels of funding are maintained, the nuclear industry will continue 
to be a source of pride for all concerned. 


8767 (INIS-mf-13415) Professional aspects of nuclear 
safety: A brief submitted to the Ontario Nuclear Safety Re- 
view. Federation of Engineering and Scientific Associations 
(FESA), Toronto, ON (Canada). 1 Sep 1987[17] Source: OSTI; 
NTIS (US Sales Only); INIS. 

Design and operation of nuclear facilities in Ontario are per- 
formed by professionals who have more at stake in the nuclear 
scene than the average resident of the province. Their technical 
expertise is constantly under scrutiny by their employers, the 
Atomic Energy Control Board, and the dissenting factions in the 
community. They and their families live close to nuclear facilities. It 
is highly unlikely that these professionals would assume a less 
than cautious approach to their work. The professional staff at both 
AECL-CANDU Operations and at Ontario Hydro have employee 
associations that date back many years. The presence of these as- 
sociations has helped professional employees to divorce their 
labour-related concerns from their technical responsibilities to the 
advantage of the public. With the backing of their associations, the 
professional employees have encouraged the employers to sponsor 
career development programs to help them maintain state-of-the-art 
expertise. Employers have sponsored attendance and participation 
at technical seminars, many of them international. These benefits 
and privileges have contributed to improved standards in design, 
but most importantly the protection afforded by collective agree- 
ments to professional integrity has permitted engineers and other 
professionals to insist on the highest possible design standards. 


8768 (INIS-mf-13416) Brief on nuclear emergency plan- 
ning and preparedness in Ontario. Ontario Ministry of the 
Solicitor General, Toronto, ON (Canada). Emergency Planning. 12 
Apr 1987[7] Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to the Ontario Nuclear Safety Review. 

Ontario has an excellent conceptual plan to ensure the safety of 
its inhabitants in the event of a nuclear accident anywhere in the 
world. This plan still needs to be translated into tangible prepared- 
ness to deal with such an emergency. The province is confident 
that, with the assistance of Ontario Hydro, a high level of nuclear 
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emergency preparedness will soon be established for the people of 
the province. 


8769 (WSRC-TR-92-358) GRIMHX predictions of axial 
power shapes and xenon worth with 3-D depletion modeling. 
Frost, R.L.; Boman, C.; Niemer, K.A. Westinghouse Savannah 
River Co., Aiken, SC (United States). Jul 1992. 32p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO9- 
89SR18035. Order Number DE93005071. Source: OSTI; NTIS; 
GPO Dep. 

This report examines the accuracy of the GRIMHX axial power 
shape modeling code. 


2105 Power Reactors, Breeding 


Refer also to citation(s) 7822, 7904, 8837, 8981, 9475, 9476, 
11434 


8770 (CEA-CONF—10860) Cladding and wrapper develop- 
ment for fast breeder reactor high performance. Levy, V. (CEA 
Centre d’Etudes de Saclay, 91 - Gif-sur-Yvette (France). Dept. de 
Technologie des Materiaux); Brown, C.; Roger, R.J.C.; Ehrlich, K.; 
Bergmann, H. CEA Centre d’Etudes de Saclay, 91 - Gif-sur-Yvette 
(France). Dept. de Technologie des Materiaux. 1991. [11] (CONF- 
911001—: International conference on fast reactor systems and fuel 
cycles, Kyoto (Japan), 27 Oct - 1 nov 1991). Source: OSTI; NTIS 
(US Sales Only); INIS. 

In order to ensure economic performance, of both the existing 
reactors and the future EFR, much recent research has been car- 
ried out within the framework of the European R and D agreement 
to examine the properties of various wrapper and cladding alloys. 
This paper reviews the status of the European research and devel- 
opment programmes on these steels and highlights the most 
striking results. For the cladding alloys, results on dimensional sta- 
bility and tensile properties for fuel pin cladding irradiated in PFR 
or Phenix will be given. As for wrappers the presently available re- 
sults of those wrappers irradiated in Phenix and PFR show that 
both ferritic steels are very good candidates and that on the basis 
of our present knowledge most of the properties are satisfactory for 
wrapper applications. 


8771 (DOE/NE/37966-T2) Designs for remote inspection 
of the ALMR Reactor Vessel Auxiliary Cooling System 
(RVACS). Sweeney, F.J. (Oak Ridge National Lab., TN (United 
States)); Carroll, D.G.; Chen, C.; Crane, C.; Dalton, R.; Taylor, 
J.R.; Tosunoglu, S.; Weymouth, T. Texas Univ., Austin, TX (United 
States); Oak Ridge National Lab., TN (United States). [1993]. 14p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FGO2-86NE37966 ;AC05-840R21400. (CONF-930403— 
10: 5. topical meeting on robotics and remote systems, Knoxville, 
TN (United States), 26-29 Apr 1993). Order Number DE93005782. 
Source: OSTI; NTIS; INIS; GPO Dep. 

One of the most important safety systems in General Electric’s 
(Gl) Advanced Liquid Metal Reactor (ALMR) is the Reactor Vessel 
Auxiliary Cooling System (RVACS). Because of high temperature, 
radiation, and restricted space conditions, Gl desired methods to 
remotely inspect the RVACS, emissive coatings, and reactor vessel 
welds during normal refueling operations. The DOE/NE Robotics 
for Advanced Reactors program formed a team to evaluate the 
ALMR design for remote inspection of the RVACS. Conceptual de- 
signs for robots to perform the required inspection tasks were 
developed by the team. Design criteria for these remote systems 
included robot deployment, power supply, navigation, environmen- 
tal hardening of components, tether management, communication 
with an operator, sensing, and failure recovery. The operation of 
the remote inspection concepts were tested using 3-D simulation 
models of the ALMR. In addition, the team performed an extensive 
technology review of robot components that could survive the envi- 
ronmental conditions in the RVACS. 


8772 (EDF-R—-92-NI-B-0016) Creys-Malville nuclear plant. 
Simulation of the cold plenum thermal-hydraulics. 12 zone 
model presentation. Faulot, J.P. Electricite de France (EDF), 92 - 
Clamart (France). May 1990. [100] (In French). Source: OSTI; 
NTIS (US Sales Only); INIS. 
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The CRUSIFI code has been developed by SEPTEN (Engineer- 
ing and Construction Division) with SICLE software during 
1983-1985 in order to study the CREYS-MALVILLE dynamic be- 
havior. At the time, the version was based on project data (version 
2.3). It includes a 2 zones model for the cold plenum thermal- 
hydraulics, modelling which does not allow to reproduce accurately 
dissymetries apt to occur as well in usual operating (hydraulic dis- 
symetries bound to one or many systems out of order), as during 
incidentally operating (hydraulic dissymetries bound to primary 
pump working back or thermal dissymetries after a transient on 
one or many secondary loops). Moreover, a 2 zones model cannot 
simulate axial temperature gradients which appear during double 
stratification phenomenon (upper and lower part of the plenum) 
produced by alternating thermal shock. A 12 zones model (4 sec- 
tors with 3 axial zones each) such as model developed by R$DD 
(Research and Development Division) allows to satisfy correctly 
these problems. This report is a specification of the chosen model- 
ling. This model is now operational after qualifying with 
experimental transients on mockup and reactor. It is to-day con- 
nected with the EDF general operating code CRUSIFI (calibrating 
version 3.0). It could be easily integrated in a four loops plant mod- 
elling such as the CREYS-MALVILLE simulator in a four loops 
plant modelling such as the CREYS-MALVILLE simulator under 
construction at the present time by THOMSON. 


2106 Power Reactors, Mobile, Propulsion, Pack- 
age, and Transportable 


Refer also to citation(s) 8884, 8893, 8982, 9820 


8773 (CEA-CONF—11135) Combined-Brayton cycle, space 
nuclear power systems. Tilliette, Z.P. CEA Centre d’Etudes de 
Saclay, 91 - Gif-sur-Yvette (France). Dept. de Mecanique et de 
Technologie. 1992. [6] (CONF-920104—: 9. symposium on space 
nuclear power systems, Albuquerque, NM (United States), 13-16 
Jan 1992). Source: OSTI; NTIS (US Sales Only); INIS. 

Because it is a widely recognized dynamic space conversion sys- 
tem, the Brayton cycle has been studied in France since several 
years, especially within the framework of a limited space program. 
A recuperated cycle of 20 to 30 kWe has been considered so far. 
However, possible applications could evolve and the need for an 
extended, diversified utilization of the Brayton cycle could appear. 
So, for Lunar or Mars bases which would accept large radiators 
and can benefit from a certain gravity level, combined cycle sys- 
tems could be proposed. Following a reference to past works on 
space combined cycles, a possible association of a Brayton cycle 
with a thermoionic reactor is presented. The power level of a 
"Topaz-2' type space nuclear system can be boosted from 8 kWe to 
around 36 to 53 kWe, at the expense of a large radiator of course. 
Furthermore, combined Brayton-Rankine, organic (toluene) or 
steam, cycles can pave the way to a simpler gas-cooled, particle 
bed reactor concept. A particular arrangement of HeXe heater and 
boiler or steam generator in series is proposed. It makes it possi- 
ble to lower the reactor inlet temperature, which is quite adequate 
for the use of light water as moderator. Oustanding net efficiencies 
of 25.8 to 27.6 per cent, given the reactor temperature profile, are 
obtained. Consequences on the reactor design are mentioned. 


8774 (INIS-mf-13401, pp. 197-206) TRACT, a code for 
simulating steady-state and dynamic operation of an AMPS re- 
actor heat source. Currie, T.C. (ECS Power Systems Inc., Ottawa, 
ON (Canada)). Canadian Nuclear Society, Toronto, ON (Canada). 
1991. [557] (CONF-9106378—: Annual conference of the Canadian 
Nuclear Association (CNA) and the Canadian Nuclear Society 
(CNS), Saskatoon (Canada), 9-12 Jun 1991). In Proceedings of 
the Canadian Nuclear Society 12. annual conference. Order Num- 
ber DE93610781. Source: OSTI; NTIS (US Sales Only); INIS. 
TRACT is a code that was developed to simulate steady-state 
and dynamic operation of an AMPS reactor heat source. TRACT 
simulates flows which are predominantly single-phase (liquid), al- 
though subcooled boiling is permitted. The code has several 
unique features, including the ability to simulate pipeline-type ele- 
ments in which there is no internal mixing and the temperature of 
the outflow lags that of the inflow by the pipeline (transport) delay. 
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TRACT also performs fuel temperature and reactor kinetics calcu- 
lations when a nuclear core is present. 


8775 (INIS-mf-13401, pp. 207-216) Preliminary thermalhy- 
draulics analysis of the AMPS-100 reactor using RELAPS/ 
MOD2 and COBRA-4. Atkinson, J. (ECS Power Systems Inc., Ot- 
tawa, ON (Canada)); Oliva, A.F.; Tahir, A.; Tavasoli, V. Canadian 
Nuclear Society, Toronto, ON (Canada). 1991. [557] (CONF- 
9106378-: Annual conference of the Canadian Nuclear Association 
(CNA) and the Canadian Nuclear Society (CNS), Saskatoon 
(Canada), 9-12 Jun 1991). In Proceedings of the Canadian Nuclear 
Society 12. annual conference. Order Number DE93610781. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The thermalhydraulic behaviour of the AMPS-100 reactor is ana- 
lyzed using the subchannel code COBRA-4 and the system code 
RELAPS5/MOD2. COBRA-4 was used to calculate the critical Power 
Ratio (CPR) and the Minimum Departure from Nucleate Boiling 
(MDNBR) of the core under normal and accident conditions while 
RELAP was used to simulate system thermalhydraulic response 
under different accident scenarios. Loss of Flow, Loss of Heat 
Sink, Loss of Coolant and Loss of Reactor Power Regulation acci- 
dents were simulated in this analysis. In order to evaluate the 
inherent safety features of the AMPS-100 design, no shutdown 
system action is credited and the reactor core behaviour governed 
by the reactivity feedbacks. The analysis demonstrates that the 
self-regulating features of the reactor are effective in controlling the 
power during these accident scenarios and the fuel remains well- 
cooled throughout the studied transient. 


8776 (INIS-mf-13402, pp. 2.3-6-2.3-8) Tract, a code for 
simulating steady-state and dynamic operation of an AMPS 
reactor heat source. Currie, T.C. (ECS Power Systems Inc., Ot- 
tawa, ON (Canada)). Canadian Nuclear Association, Toronto, ON 
(Canada); Canadian Nuclear Society, Toronto, ON (Canada). 1991. 
[311] (CONF-9106378-: Annual conference of the Canadian Nu- 
clear Association (CNA) and the Canadian Nuclear Society (CNS), 
Saskatoon (Canada), 9-12 Jun 1991). In Conference summaries: 
Summaries of the 31. Canadian Nuclear Association annual confer- 
ence, and the 12. Canadian Nuclear Society annual conference. 
Order Number DE93610782. Source: OSTI; NTIS (US Sales Only); 
INIS. 

See proceedings for full document. 

Short communication. MOBILE REACTORS/computerized simu- 
lation; HYDRODYNAMIC MODEL; NUCLEAR SHIPS; REACTOR 
KINETICS; REACTOR OPERATION; REACTOR SHUTDOWN; 
SHIP PROPULSION REACTORS; SUBCOOLED BOILING; SUB- 
MARINES; T CODES 


8777 (LA-UR-92-3513) Assessment of the facilities on 
Jackass Flats and other Nevada Test Site facilities for the new 
nuclear rocket program. Chandler, G.; Collins, D.; Dye, K.; Eber- 
hart, C.; Hynes, M.; Kovach, R.; Ortiz, R.; Perea, J.; Sherman, D. 
Los Alamos National Lab., NM (United States). [1992]. 11p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-36. (CONF-930103-—22: 10. symposium on space nu- 
clear power and propulsion, Albuquerque, NM (United States), 
10-14 Jan 1993). Order Number DE93003779. Source: OSTI; 
NTIS; INIS; GPO Dep. 

Recent NASA/DOE studies for the Space Exploration Initiative 
have demonstrated a critical need for the ground-based testing of 
nuclear rocket engines. Experience in the ROVER/NERVA Pro- 
gram, experience in the Nuclear Weapons Testing Program, and 
involvement in the new nuclear rocket program has motivated our 
detailed assessment of the facilities used for the ROVER/NERVA 
Program and other facilities located at the Nevada Test Site (NTS). 
The ROVER/NERVA facilities are located in the Nevada Research 
L, Development Area (NRDA) on Jackass Flats at NTS, approxi- 
mately 85 miles northwest of Las Vegas. To guide our assessment 
of facilities for an engine testing program we have defined a pro- 
gram goal, scope, and process. To execute this program scope 
and process will require ten facilities. We considered the use of all 
relevant facilities at NTS including existing and new tunnels as well 
as the facilities at NRDA. Aside from the facilities located at remote 
sites and the inter-site transportation system, all of the required fa- 
cilities are available at NRDA. In particular we have studied the 
refurbishment of E-MAD, ETS-1, R-MAD, and the interconnecting 





railroad. The total cost for such a refurbishment we estimate to be 
about $253M which includes additional contractor fees related to 
indirect, construction management, profit, contingency, and 
management reserves. This figure also includes the cost of the re- 
quired NEPA, safety, and security documentation. 


8778 (LA-UR-92-3618) The Thermionic Fuel Element Verl- 
fication Program: Technical progress and future plans. Houts, 
M.G. (Los Alamos National Lab., NM (United States)); Begg, L.L.; 
Wharton, W.R. Jr.; Lawrence, L.A. Los Alamos National Lab., NM 
(United States). Oct 1992. 12p. Sponsored by USDOE, Washing- 
ton, DC (United States) DOE Contract W-7405-ENG-36. 
(CONF-930103-15: 10. symposium on space nuclear power and 
propulsion, Albuquerque, NM (United States), 10-14 Jan 1993). Or- 
der Number DE93003797. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

The goal of the Thermionic Fuel Element Verification Program 
(MVP) is to demonstrate the technological readiness of a 
Thermionic Fuel Element (TFE) suitable for use as the basic ele- 
ment in a thermionic reactor having an electric power output in the 
0.5- to 5-MWe range and a full-power life of seven years. The 
TFEVP has made significant progress in developing components 
capable of withstanding the required neutron fluence (4 x 107° rv 
em’, E > 0.1 MeV) and the required burnup (5.3%). Technology 
developed under the TMVP also supports the 5- to 40-kWe 
thermionic systems currently of interest to the Strategic Defense 
Initiative Organization and the United States Air Force. The fast- 
neutron flux in certain 5- to 40-kWe systems is up to a factor of 
five less than that in 0.5- to 5MWe systems. Component technol- 
ogy that has been developed for 0.5- to 5-MWe systems win thus 
be suitable for use in long-life, high-performance, 5- to 40-kWe 
systems. Components that are being developed by the TFEVP in- 
clude insulator seals, sheath insulators, fueled emitters, cesium 
reservoirs, and interconnective in components. In addition, the 
TFEVP has created a preliminary 2-MWe-system design and is 
presently evaluating converter performance under various condi- 
tions. Prototypic TFEs are also being tested. The IMVP has 
encountered and surmounted problems in developing and testing 
long-life TFES. The emphasis of the US thermionic reactor devel- 
opment effort is shifting to the development of a 40-kWe thermionic 
space nuclear power supply. The TFEVP will be closed out by the 
end of fiscal year 1994, with the close-out optimized for yielding 
the maximum overall program benefit-to-cost ratio. Information 
gained during the close-out will be very useful to the development 
of the 40-kWe thermionic system. 


8779 (WHC-SA-1644) Thermal analysis of the FSP-1RR ir- 
radiation test. Webb, R.H.; Lyon, W.F. Ill. Westinghouse Hanford 
Co., Richland, WA (United States). 14 Oct 1992. 12p. Sponsored 
by USDOE, Washington, DC (United States); National Aeronautics 
and Space Administration, Washington, DC (United States). DOE 
Contract ACO06-87RL10930. (CONF-930103—23: 10. symposium on 
space nuclear power and propulsion, Albuquerque, NM (United 
States), 10-14 Jan 1993). Order Number DE93004072. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The thermal analysis of four unirradiated fuel pins to be tested in 
the FSP-1RR fuels irradiation experiment was completed. This test 
is a follow-on experiment in the series of fuel pin irradiation tests 
conducted by the SP-100 Program in the Fast Flux Test Facility. 
One of the pins contains several meltwire temperature monitors 
within the fuel and the Li annulus. A post-irradiation examination 
will verify the accuracy of the pre-irradiation thermal analysis. The 
purpose of the pre-irradiation analysis was to determine the appro- 
priate insulating gap gas compositions required to provide the 
design goal cladding operating temperatures and to ensure that the 
meltwire temperature ranges in the temperature monitored pin 
bracket peak irradiation temperatures. This paper discusses the 
methodology and summarizes the results of the analysis. 


2107 Regulation and Licensing 
Refer also to citation(s) 8105, 8106, 8107, 8866, 9013, 9017, 9058 


8780 (INIS-XN-403) Decision of the Council of State on 
the general regulations for the safety of nuclear power plants 
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(395/91). Finland. 14 Feb 1991. [6] Translated from Finnish. Order 
Number DE93609751. Source: OSTI; NTIS; INIS. 

These Regulations contain limits for emissions of radioactive 
substances and radiation exposure as well as requirements for 
safe planning and use of nuclear power plants. They take into 
account recent international experience and research on risks as- 
sociated with the use of nuclear power. The Regulations entered 
into force on 1 March 1991. (NEA). 


8781 (NUREG—0040-Vol.16-No.3) Licensee contractor and 
vendor inspection status report: Quarterly report, July- 
September 1992: Volume 16, No. 3. Nuclear Regulatory 
Commission, Washington, DC (United States). Div. of Reactor In- 
spection and Licensee Performance. Nov 1992. 138p. Sponsored 
by Nuclear Regulatory Commission, Washington, DC (United 
States). Source: OSTI; NTIS; INIS; GPO. 

This periodical covers the results of inspections performed by the 
NRC's Vendor Inspection Branch that have been distributed to the 
inspected organization during the period from July 1992 through 
September 1992. 


8782 (NUREG—0540-Vol.14-No.10) Title list of documents 
made publicly available, October 1-31, 1992: Volume 14, No. 
10. Nuclear Regulatory Commission, Washington, DC (United 
States). Div. of Freedom of Information and Publications Services. 
Dec 1992. 366p. Sponsored by Nuclear Regulatory Commission, 
Washington, DC (United States). Source: OSTI; NTIS; INIS; GPO. 

This document is a monthly publication containing descriptions of 
information received and generated by the US Nuclear Regulatory 
Commission (NRC). This information includes (1) docketed material 
associated with civilian nuclear power plants and other uses of ra- 
dioactive materials, and (2) nondocketed material received and 
generated by NRC pertinent to its role as a regulatory agency. The 
following indexes are included: Personal Author, Corporate 
Source, Report Number, and Cross Reference of Enclosures to 
Principal documents. 


8783 (NUREG—0540-Vol.14-No.11) Title list of documents 
made publicly available, November 1-30, 1992: Volume 14, No. 
11. Nuclear Regulatory Commission, Washington, DC (United 
States). Div. of Freedom of Information and Publications Services. 
Jan 1993. 331p. Sponsored by Nuclear Regulatory Commission, 
Washington, DC (United States). Source: OSTI; NTIS; INIS; GPO. 

This document is a monthly publication containing descriptions of 
information received and generated by the US Nuclear Regulatory 
Commission (NRC). This information includes (1) docketed material 
associated with civilian nuclear power plants and other uses of ra- 
dioactive materials, and (2) nondocketed material received and 
generated by NRC pertinent to its role as a regulatory agency. The 
following indexes are included: Personal Author, Corporate 
Source, Report Number, and Cross reference of Enclosures to 
Principal Documents. 


8784 (NUREG-0750-Cum.index-3) Indexes to Nuclear Reg- 
ulatory Commission issuances, January 1, 1986- December 
31, 1990: Cumulative Index 3. Nuclear Regulatory Commission, 
Washington, DC (United States). Div. of Freedom of Information 
and Publications Services. Nov 1992. 600p. Sponsored by Nuclear 
Regulatory Commission, Washington, DC (United States). Source: 
OSTI; NTIS; INIS; GPO. 

Digests and indexes for issuances of the commission (CLI), the 
Atomic Safety and Licensing Appeal Panel (ALAB), the Atomic 
Safety and Licensing Board Panel (LBP), the Administrative Law 
Judge (ALJ), the Directors’ Decisions (DD), and the Denials of 
Petitions for Rulemaking are presented in this document. The infor- 
mation elements are displayed in one or more of five separate 
formats arranged as follows: Case name index; digests and head- 
ers; legal citations index; subject index; and facility index. 


8785 (NUREG-1460) Guide to NRC reporting and record- 
keeping requirements: Compiled from requirements in Title 10 
of the US Code of Federal Regulations as codified on Decem- 
ber 31, 1991. Collins, M.; Shelton, B. Nuclear Regulatory 
Commission, Washington, DC (United States). Div. of Information 


ERA Vol. 18, No. 4 205 





21 NUCLEAR POWER REACTORS AND ASSOCIATED PLANTS 
2107 Regulation and Licensing 


Support Services. Nov 1992. 190p. Sponsored by Nuclear Regula- 
tory Commission, Washington, DC (United States). Source: OSTI; 
NTIS; GPO. 

This compilation includes in the first two sections the reporting 
and recordkeeping requirements applicable to US Nuclear Regula- 
tory Commission (NRC) licensees and applicants and to members 
of the public. It includes those requirements codified in Title 10 of 
the Code of Federal Regulations, Chapter |, on December 31, 
1991. It also includes, in a separate section, any of those require- 
ments that were superseded or discontinued from January through 
December 1991. Finally, the appendix lists mailing and delivery ad- 
dresses for NRC Headquarters and Regional Offices mentioned in 
the compilation. 


8786 (NUREG/CR-5973) Codes and standards and other 
guidance cited in regulatory documents. Nickolaus, J.R. (Pacific 
Northwest Lab., Richland, WA (United States)); Vinther, R.W.; 
Maguire-Moffitt, N.E.; Hammer, J.A.; Sherfey, L.L.; Warner, R.D. 
Nuclear Regulatory Commission, Washington, DC (United States). 
Program Management, Policy Development and Analysis Staff; Pa- 
cific Northwest Lab., Richland, WA (United States). Jan 1993. 
192p. Sponsored by Nuclear Regulatory Commission, Washington, 
DC (United States). DOE Contract ACO6-76RL01830. (PNL—8462). 
Source: OSTI; NTIS; GPO. 

As part of the US Nuclear Regulatory Commission (NRC) Stan- 
dard Review Plan Update and Development Program, Pacific 
Northwest Laboratory developed a listing of industry consensus 
codes and standards and other government and industry guidance 
referred to in regulatory documents. This listing identifies the ver- 
sion of the code or standard cited in the regulatory document, and 
the current version of the code or standard. It also provides a sum- 
mary characterization of the nature of the citation. This listing was 
developed from electronic searches of the Code of Federal Regula- 
tions and NRC's Bulletins, Information Notices, Circulars, Generic 
Letters, Policy Statements, Regulatory Guides, and Standard Re- 
view Plan (NUREG-08000). 


2108 Economics 


Refer also to citation(s) 7798, 7943, 7968, 8649, 9118, 9119, 
9120, 9801, 9802 


8787 (CNIC—00491) Recent prospects of MOX fuel and 
strategy about nuclear fuel cycle. Liu Dinggin (Beijing Inst. of 
Nucl. Engineering (China)). China Nuclear Information Centre, Bei- 
jing, BU (China). Apr 1991. [9] (In Chinese). (BINE-0014.). Source: 
OSTI; NTIS (US Sales Only); INIS. 

It is clearly described what is the preliminary adequate strategic 
concern for different nuclear power countries under different nu- 
clear power development conditions. It is also stressed on the 
basic situation of the design technology, manufacture technology, 
operation experiences and quantitative economic analysis for MOX 
fuel application since fast breed reactor commercialization has 
been delayed. The author specially proposed that in a short term 
China should adopt an intermediate storage strategy matched with 
the construction of a pilot reprocessing plant to prepare the techni- 
cal basis for commercialized reprocessing plant later on and to 
follow the development of MOX fuel technology. 


8788 (DOE/EIA-0436(92)) World nuclear capacity and fuel 
cycle requirements 1992. USDOE Energy Information Administra- 
tion, Washington, DC (United States). Office of Coal, Nuclear, 
Electric and Alternate Fuels. Dec 1992. 138p. Sponsored by US- 
DOE, Washington, DC (United States). Order Number 
DE93007316. Source: OSTI; NTIS; INIS; GPO; GPO Dep. 

This analysis report presents the current status and projections 
of nuclear capacity, generation, and fuel cycle requirements for all 
countries in the world using nuclear power to generate electricity 
for commercial use. Long-term projections of US nuclear capacity, 
generation, fuel cycle requirements, and spent fuel discharges for 
three different scenarios through 2030 are provided in support of 
the Department of Energy's activities pertaining to the Nuclear 
Waste Policy Act of 1982 (as amended in 1987). The projections of 
uranium requirements also support the Energy Information Admin- 
istration’s annual report, Domestic Uranium Mining and Milling 
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Industry: Viability Assessment for the Lower and Upper Reference 
case scenarios were obtained from the Office of Integrated Analy- 
sis and Forecasting, Energy Information Administration. Most of 
these projections were developed using the World Integrated Nu- 
clear Evaluation System (WINES) model. 


8789 (EP-—89-3) Uranium in Canada: 1989 assessment of 
supply and requirements. Department of Energy, Mines and Re- 
sources, Ottawa, ON (Canada). 1989. [45] Source: OSTI; NTIS 
(US Sales Only); INIS. 

In 1988 Canada’s 5 U producers reported a record concentrate 
output of 12,470 metric tU, or about 1/3 total Western world 
production. Shipments exceeded 13,200 tU, valued at $Cdn 1.1 bil- 
lion. Most of Canada’s U output is available for export, as domestic 
requirements represent about 15 % of production. The 6 uranium 
marketers signed new sales contracts for over 11,000 tU, mostly 
destined for USA. Annual exports peaked in 1987 at 12,790 tU, 
falling back to 10,430 tU in 1988. Forward domestic and export 
contract commitments were more than 70,000 tU and 60,000 tU as 
of early 1989. The U industry in Canada was restructured and con- 
solidated by merger and acquisition, including formation of 
Cameco. Three U projects were also advanced. Athabasca Basin 
is the primary target for discovery of high-grade low-cost U de- 
posits. Discovery of new reserves in 1987 and 1988 did not fully 
replace the record output over the two-year period. Estimate of 
overall resources as of January 1989 was down by 4 % from Jan- 
uary 1987 to a total (measured, indicated and inferred) of 544,000 
tU. Exploration expenditures reached $Cdn 37 million in 1987 and 
$59 million in 1988, due largely to test mining programs at Cigar 
Lake and Midwest projects in Saskatchewan. Spot market prices 
fell to all-time lows from 1987 to mid-1989, and there is little sign 
of relief. Canadian U production capability could fall below 12,000 
tU before the late 1990s; however, should market conditions war- 
rant, output could be increased beyond 15,000 tU. Canada’s 
known U resources are more than sufficient to meet the 30-year 
fuel requirements of those reactors in Canada that are now or are 
expected to be in service by late 1990s. There is significant poten- 
tial for discovering additional U resources. Canada’s U production 
is equivalent, in thermal energy terms, to 2/3 of Canada’s com- 
bined production of petroleum. 


8790 (IAEA-TECDOC-—666) Technical and economic evalu- 
ation of potable water production through desalination of 
seawater by using nuclear energy and other means. Interna- 
tional Atomic Energy Agency, Vienna (Austria). Sep 1992. [152] 
Source: OSTI; NTIS (US Sales Only); INIS. 

The present report contains an assessment of the need for 
desalination, information on the most promising desalination pro- 
cesses and energy sources, as well as on nuclear reactor systems 
proposed by potential suppliers worldwide. The main part of the re- 
port is devoted to evaluating the economic viability of seawater 
desalination by using nuclear energy, in comparison with fossil fu- 
els. This evaluation encompasses a broad range of both nuclear 
and fossil plant sizes and technologies, and combinations with 
desalination processes. Finally, relevant safety and institutional as- 
pects are briefly discussed. 27 refs, figs and tabs. 


8791 (INIS-mf-13400) Proceedings of the Canadian Nu- 
clear Association 31. annual conference. Canadian Nuclear 
Association, Toronto, ON (Canada). 1991[193] (CONF-9106378-: 
Annual conference of the Canadian Nuclear Association (CNA) and 
the Canadian Nuclear Society (CNS), Saskatoon (Canada), 9-12 
Jun 1991). Source: OSTI; NTIS (US Sales Only); INIS. 

This volume contains the proceedings of the technical sessions 
from the 31. Annual Conference of the Canadian Nuclear Associa- 
tion. Topics of discussion include: the role of nuclear energy in the 
global energy future, public participation in energy policy making, 
CANDU 3 in Saskatchewan, new technologies, perspectives on 
global warming, components of successful nuclear programs, and 
Canada’s nuclear challenges. 


8792 (INIS-mf-13400, pp. 71-84) Examining the case for a 
CANDU-300 in Saskatchewan. Harding, J. (Regina Univ., SK 
(Canada)). Canadian Nuclear Association, Toronto, ON (Canada). 
1991. [193] (CONF-9106378—: Annual conference of the Canadian 
Nuclear Association (CNA) and the Canadian Nuclear Society 





(CNS), Saskatoon (Canada), 9-12 Jun 1991). In Proceedings of 
the Canadian Nuclear Association 31. annual conference. Order 
Number DE93611889. Source: OSTI; NTIS (US Sales Only); INIS. 

This panel is to address whether a CANDU should be in 
Saskatchewan's future. The answer to this depends upon many 
things, some having little to do with energy technologies or policies 
per se. The question is a little rhetorical at a C.N.A. meeting. The 
fact that the C.N.A. is meeting in Saskatoon, that costly C.N.A. tv 
ads are shown at such frequency within Saskatchewan, that net- 
works of pro-nuclear people have been consolidated within the 
government, universities and media, and that one-sided promotions 
of nuclear energy (and uranium mining) pervade our public schools 
- all this is clearly part of an expensive plan to try to ensure that 
the answer to this question is ‘yes’. If the answer to this question 
was to be based on public and private dollars expended on promo- 
tions of the CANDU, versus on positive alternatives, it would be a 
resounding ‘yes’. Clearly this is what the C.N.A. is hoping will hap- 
pen. No matter how much the expenditure, such imagery will only 
have a superficial effect. Though the C.N.A. tv ads are attempting 
to associate nuclear reactors with mothers who care about health, 
children who care about the environment, and parents and grand- 
parents who care about children - the complex controversy about 
nuclear energy here and abroad is bound to return again and 
again to the public policy debate. It is to this complex history, 
which won't be grasped in promotions, that | wish to turn to explain 
why my answer to your question is not going to be ‘yes’. 


8793 (INIS-mf-13400, pp. 85-90) Is a CANDU in 
Saskatchewan's energy future?. Lawson, D.S. (Atomic Energy of 
Canada Ltd., Sheridan Park, ON (Canada). CANDU Operations). 
Canadian Nuclear Association, Toronto, ON (Canada). 1991. [193] 
(CONF-9106378-: Annual conference of the Canadian Nuclear As- 
sociation (CNA) and the Canadian Nuclear Society (CNS), 
Saskatoon (Canada), 9-12 Jun 1991). In Proceedings of the Cana- 
dian Nuclear Association 31. annual conference. Order Number 
DE93611889. Source: OSTI; NTIS (US Sales Only); INIS. 

Is a CANDU in Saskatchewan's energy future? The short answer 
is 'maybe’. The Ultimate answer will depend on how the Province 
of Saskatchewan decides to balance the many environmental, so- 
cial and financial considerations of its various electricity options. 


8794 


(INIS-mf-13400, pp. 131-166) Korean nuclear power 
program. Jeon, Jae Pung (Korea Electric Co., Seoul (Korea, Re- 
public of)). Canadian Nuclear Association, Toronto, ON (Canada). 
1991. [193] (CONF-9106378—: Annual conference of the Canadian 
Nuclear Association (CNA) and the Canadian Nuclear Society 
(CNS), Saskatoon (Canada), 9-12 Jun 1991). In Proceedings of 


the Canadian Nuclear Association 31. annual conference. Order 
Number DE93611889. Source: OSTI; NTIS (US Sales Only); INIS. 

The Korean Nuclear Power Program is described with special 
emphasis on: the status of energy consumption; power growth and 
the future plan; and, nuclear experience. 


8795 (INIS-mf-13402, pp. 4.5-2-4.5-4) McClean Lake: An 
uranium mine project in Northern Saskatchewan. Canadian Nu- 
clear Association, Toronto, ON (Canada); Canadian Nuclear 
Society, Toronto, ON (Canada). 1991. [311] (CONF-9106378—: An- 
nual conference of the Canadian Nuclear Association (CNA) and 
the Canadian Nuclear Society (CNS), Saskatoon (Canada), 9-12 
Jun 1991). In Conference summaries: Summaries of the 31. Cana- 
dian Nuclear Association annual conference, and the 12. Canadian 
Nuclear Society annual conference. Order Number DE93610782. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. URANIUM MINES/socio-economic factors; 
SASKATCHEWAN 


8796 (PS-127) Nuclear energy: state of the art, neces- 
sity and acceptance, possible developments. Kroeger, W. (Paul 
Scherrer Inst. (PSI), Villigen (Switzerland)). Paul Scherrer Inst. 
(PSI), Villigen (Switzerland). Sep 1992. [44] (In German). Source: 
OSTI; NTIS; INIS. 

Nuclear energy is a relatively young, in many countries well- 
established technology. The operational records of commercial 
plants vary between satisfactory and excellent. Numerous incidents 
and a few accidents have been reported, which, however, have not 
demonstrably led to lethal cases prior to the Chernobyl accident. 
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The environmental impact is small: Radiation for non-professionally 
exposed persons well below the natural background, no 
greenhouse-gases. The quantities of (highly) radioactive waste ac- 
cumulated to date are small, but have to be safely stored for 
incredibly long times; the origin of the problems is rather of intellec- 
tual than of insoluble technical nature. The safety standard of 
western plants is high, but is based on fast acting safety measures 
and systems, which make nuclear plants complex and less ‘forgiv- 
ing’ against failures. On the other hand, eastern European nuclear 
plants show considerable safety deficits, which need to be over- 
come. The lack of acceptance for nuclear energy is partially 
caused by the risk profile of the plants operated today: This profile 
results into an extremely low frequency of occurence of catas- 
trophic events, without, however, excluding them. The current risk 
profile can be influenced by technical means. Corresponding tech- 
nical developments are graduated in time and cover the whole 
domain between backfitting of existing plants over evolutionary de- 
signs up to radical changes for far-future concepts; for the latter 
the goal of a more far-reaching elimination of severe accidents 
and/or catastrophic radioactive releases is aimed at, by means of 
an increased use of passive systems and inherent safety features. 
(author) 10 figs., 4 tabs., 30 refs. 


2109 Process Heat Reactors 
Refer also to citation(s) 8205, 8651, 8652, 8654, 6839, 8841 


8797 (AECL-10223) Seismic qualification of the SES-10 
district heating reactor. Cuttler, J.M. (Atomic Energy of Canada 
Ltd., Sheridan Park, ON (Canada). CANDU Operations); Alizadeh, 
A.; Ly, B.L.; Wuerscher, A.; Davies, G.A. Atomic Energy of Canada 
Ltd., Pinawa, MB (Canada). Whiteshell Nuclear Research Estab- 
lishment. Jun 1991. [17] (CONF-9106378-: Annual conference of 
the Canadian Nuclear Association (CNA) and the Canadian Nu- 
clear Society (CNS), Saskatoon (Canada), 9-12 Jun 1991). Source: 
OSTI; NTIS (US Sales Only); INIS. 

The 10 MW SLOWPOKE Energy System utilizes a small light- 
water reactor immersed in a large underground pool. The seismic 
qualification program consisted of defining the ground response 
spectrum (GRS) of the design basis earthquake (DBE), creating 
and analyzing finite element models of the component structures 
and seismic shake testing of a full-size model of the reactor core. 
The GRS for the generic SES-10 is based on a study of seismic 
maps of potential construction sites. The maximum horizontal 
ground acceleration is 0.3 g. The response spectrum method and 
the Micro STARDYNE computer code were chosen for the seismic 
analysis. The models account for the interactions between the con- 
crete pool structure, the steel tank, the in-pool support structure, 
the modules and the water masses. The attached mass concept 
was used for modelling the water masses. Parametric studies were 
carried out to determine the optimum design of the supports for the 
in-pool support structure and the steel tank. The core section of 
the reactor module was mocked up and subjected to a random tri- 
axial simulation of the DBE at Ontario Hydro’s Dobson Laboratory. 
The test demonstrated the adequacy of the core, fuel and control 
absorber designs. The design of the generic SES-10 meets project 
safety requirements for seismic qualification. 


8798 (CNIC—00584) A simple and feasible proposal for 
nuclear district heating: An introduction to two vkinds of pool 
type low-temperature heating reactors. Tian Jiafu (Inst. of Nucl. 
Engineerig Technology, Tsinghua Univ. (China)); Yang Fu; Xiao 
Hongeai; Wei Shubing; Guo Weiping; Yan Yuhua. China Nuclear 
Information Centre, Beijing, BJ (China). Feb 1992. [10] (TSHUNE-— 
0031.). Source: OSTI; NTIS (US Sales Only); INIS. 

The designs of two deep pool reactors (DPR) for district heating 
are presented. Each reactor has the ability to supply power of 120 
MW and hot water of 90 deg C. The reactor core is put on the bot- 
tom of a large and deep pool with activity zone of 110 cm in height 
and 174 cm in equivalent diameter. The core of DPR-1 is cooled 
by natural circulation and DPR-3 is cooled by forced circulation. 
This type of reactor is operated at normal pressure, and will be no 
accident of in-core melting. It has high reliability and good perfor- 
mance of safety and can be constructed by using domestic 
technology. The DPR could be used in commercial. 
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Refer also to citation(s) 8791, 10173 


8799 (INIS-mf—13401) Proceedings of the Canadian Nu- 
clear Society 12. annual conference. Canadian Nuclear Society, 
Toronto, ON (Canada). 1991[557] (CONF-9106378-: Annual con- 
ference of the Canadian Nuclear Association (CNA) and the 
Canadian Nuclear Society (CNS), Saskatoon (Canada), 9-12 Jun 
1991). Source: OSTI; NTIS (US Sales Only); INIS. 

This volume contains the Proceedings of the seventeen Techni- 
cal Sessions from the Twelfth Annual Conference of the Canadian 
Nuclear Society held in Saskatoon, Saskatchewan, June 9 to 12, 
1991. As in previous years, the Annual Conference of the Cana- 
dian Nuclear Society was held in conjunction with the Annual 
Conference of the Canadian Nuclear Association. The major topics 
of discussion included: reactor physics; thermal hydraulics; indus- 
trial irradiation; computer applications; fuel channel analysis; small 
reactors; severe accidents; fuel behaviour under accident condi- 
tions; reactor components; safety related computer software; 
nuclear fuel management; nuclear waste management; and, ura- 
nium mining processing. 


8800 (INIS-mf—13402) Conference summaries. Canadian 
Nuclear Association, Toronto, ON (Canada); Canadian Nuclear So- 
ciety, Toronto, ON (Canada). 1991[311] (CONF-9106378—: Annual 
conference of the Canadian Nuclear Association (CNA) and the 
Canadian Nuclear Society (CNS), Saskatoon (Canada), 9-12 Jun 
1991). Source: OSTI; NTIS (US Sales Only); INIS. 

This volume contains conference summaries for the 31. annual 
conference of the Canadian Nuclear Association and the 12. 
annual conference of the Canadian Nuclear Society. Topics of dis- 
cussion include: reactor physics; thermalhydraulics; industrial 
irradiation; computer applications; fuel channel analysis; small re- 
actors; severe accidents; fuel behaviour under accident conditions; 
reactor components, safety related computer software; nuclear fuel 
management; fuel behaviour and performance; reactor safety; re- 


actor engineering; nuclear waste management; and, uranium 
mining and processing. 


8801 (JINR-E-3-91-413) Possible chopper-monochromator 
for cold neutrons. Pokotilovskij, Yu.N. Joint Inst. for Nuclear Re- 
search, Dubna (Russian Federation). Lab. of Neutron Physics. 
1991. [3] Source: OSTI; NTIS (US Sales Only); INIS. 

A method is proposed for the chopping and monochromatization 
of a beam of cold neutrons by alternating magnetization/ 
demagnetization of ferromagnetic foils inserted in the beam. 9 refs. 


8802 (JINR-E-3-91-414) Moving converter as the possible 
tool for producing ultra-cold neutrons on pulsed neutron 
sources. Pokotilovskij, Yu.N. Joint Inst. for Nuclear Research, 
Dubna (Russian Federation). Lab. of Neutron Physics. 1991. [4] 
Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to Nucl. Instrum. Methods. 

A method is proposed for producing ultra-cold neutrons (UCN) at 
aperiodic pulse neutron sources. It is based on the use of the fast 
moving cooled converter of UCN in the time of the neutron pulse 


and includes the trapping of generated UCN'’s in a moving trap. 6 
refs.; 2 figs. 


2201 Theory and Calculation 


Refer also to citation(s) 8671, 8696, 8698, 8699, 8726, 8728, 
8729, 8730, 8731, 8899, 8900, 8908, 8959, 8961, 11536, 11548 


8803 (ANL-FRA-169) Multigroup calculations using VIM: 
A user's guide to ISOVIM. Blomquist, R.N. Argonne National 
Lab., IL (United States). Sep 1992. 48p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-31109-ENG-38. 
Order Number DE93004429. Source: OSTI; NTIS (documentation 
only); ESTSC (complete software package), P.O. Box 1020, Oak 
Ridge, TN 37831-1020; GPO Dep. 

Monte Carlo calculations have long been used to benchmark 
more a mate approximate solution methods for reactor physics 
problems. The power of VIM (ref 1) lies partly in the detailed geo- 
metrical representations incorporating the (generally) curved 
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surfaces of combinatorial geometry, and partly in the fine energy 
detail of pointwise cross sections which are independent of the 
neutron spectrum. When differences arise between Monte Carlo 
and deterministic calculations, the question arises, is the error in 
the multigroup cross sections, in the treatment of transport effects, 
or in the mesh-based treatment of space in the deterministic calcu- 
lation? The answers may not be obvious, but may be identified by 
combining the exact geometry capability of VIM with the multigroup 
formalism. We can now run VIM in a multigroup mode by produc- 
ing special VIM Material files which contain point-wise data 
describing multigroup data with histograms. This forces VIM to 
solve the multigroup problem with only three small code modifica- 
tions. Py scattering is simulated with the usual tabulated angular 
distributions with 20 equally-sized scattering angle cosine meshes. 
This document describes the VIM multigroup capability, the proce- 
dures for generating multigroup cross sections for VIM, and their 
use. The multigroup cross section generating code, ISOVIM, is de- 
scribed, and benchmark testing is documented. 


8804 (CEA-CONF—-11078) Numerical method for three di- 
mensional steady-state two-phase flow calculations. Raymond, 
P.; Toumi, |. CEA Centre d’Etudes de Saclay, 91 - Gif-sur-Yvette 
(France). Dept. de Mecanique et de Technologie. 1992. [5] (CONF- 
9209172-: 5. nuclear reactor thermal-hydraulics (NURETH) 
conference, Salt Lake City, UT (United States), 21-24 Sep 1992). 
Source: OSTI; NTIS (US Sales Only); INIS. 

This paper presents the numerical scheme which was developed 
for the FLICA-4 computer code to calculate three dimensional 
steady state two phase flows. This computer code is devoted to 
steady state and transient thermal hydraulics analysis of nuclear 
reactor cores ':°. The first section briefly describes the FLICA-4 
flow modelling. Then in order to introduce the numerical method for 
steady state computations, some details are given about the im- 
plicit numerical scheme based upon an approximate Riemann 
solver which was developed for calculation of flow transients. The 
third section deals with the numerical method for steady state com- 
putations, which is derived from this previous general scheme and 
its optimization. We give some numerical results for steady state 
calculations and comparisons on required CPU time and memory 
for various meshing and linear system solvers. 


8805 (CEA-CONF—-11132) Thermal neutron actinide data. 
Tellier, H. CEA Centre d’Etudes de Saclay, 91 - Gif-sur-Yvette 
(France). Dept. de Mecanique et de Technologie. 1992. [14] 
(CONF-9210303-: International symposium on Nuclear Data Eval- 
uation Methodology, Brookhaven, NY (United States), 12-16 Oct 
1992). Source: OSTI; NTIS (US Sales Only); INIS. 

During the 70's, the physicists involved in the cross section mea- 
surements for the low energy neutrons were almost exclusively 
interested in the resonance energy range. The thermal range was 
considered as sufficiently known. In the beginning of the 80's, reac- 
tor physicists had again to deal with the delicate problem of the 
power reactor temperature coefficient, essentially for the light water 
reactors. The measured value of the reactivity temperature coeffi- 
cient does not agree with the computed one. The later is too 
negative. For obvious safety reasons, it is an important problem 
which must be solved. Several causes were suggested to explain 
this discrepancy. Among all these causes, the spectral shift in the 
thermal energy range seems to be very important. Sensibility cal- 
culations shown that this spectral shift is very sensitive to the 
shape of the neutron cross sections of the actinides for energies 
below one electron-volt. Consequently, reactor physicists require 
new and accurate measurements in the thermal and subthermal 
energy ranges. A part of these new measurement results were re- 
cently released and reviewed. The purpose of this study is to 
complete the preceding review with the new informations which are 
now available. In reactor physics the major actinides are the fertile 
nuclei, uranium 238, thorium 232 and plutonium 240 and the fissile 
nuclei, uranium 233, uranium 235 and plutonium 239. For the fer- 
tile nuclei the main datum is the capture cross section, for the 
fissile nuclei the data of interest are nu-bar, the fission and capture 
cross sections or a combination of these data such as 7 or a. In 
the following sections, we will review the neutron data of the major 
actinides for the energy below 1 eV. 





8806 (INIS-mf-13401, pp. 93-102) A combined neutron ki- 
netics: Thermalhydraulics simulation. Gadoury, G. (McMaster 
Univ., Hamilton, ON (Canada)). Canadian Nuclear Society, Toronto, 
ON (Canada). 1991. [557] (CONF-9106378—: Annual conference of 
the Canadian Nuclear Association (CNA) and the Canadian Nu- 
clear Society (CNS), Saskatoon (Canada), 9-12 Jun 1991). In 
Proceedings of the Canadian Nuclear Society 12. annual confer- 
ence. Order Number DE93610781. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Realistic reactor events involve both neutron kinetics and ther- 
malhydraulics to varying degrees. Increasing interest has been 
shown of late in simulations combining these two processes. The 
majority of these simulations involve only a loose coupling between 
the neutronics and thermalhydraulics. Typically the output of a ther- 
malhydraulic simulation is used as the input into the neutronics 
simulation. Still other simulations use point kinetics to model the 
neutron behavior while solving the thermalhydraulic equations. In 
the design of the simulation presented here, a very direct coupling 
of the space-dependent neutron kinetics and thermalhydraulics was 
sought. A finite difference approximation is used to solve the 
time-dependent neutron multigroup diffusion equation and the con- 
servation equations associated with the thermalhydraulics. Six 
delayed neutron groups are used in the neutron kinetics calcula- 
tion. The rate form of the equation of state is used in the 
thermalhydraulic pressure field calculation. This form of the equa- 
tion of state is easily integrated with the other rate equations found 
in the time dependent problem. The thermalhydraulic problem is 
convective flow in a vertical tube. Fission heat generated in the 
fuel is transferred by conduction to the coolant, which then carries 
this heat away by natural convection. Simulations indicate that, un- 
der some conditions, the vertical flow problem does not have a 
converged steady state solution but exhibits limit cycle behavior. 
The response of the system to a reactivity transient will be effected 
by the limit cycle dynamics. Temperature reactivity feedback in the 
fuel and coolant is in the form of cross sectional changes. 


8807 (INIS-mf-13401, pp. 321-330) Methodology for calcu- 
lation of temperatures of uncovered in-core reactivity 
mechanisms. Fung, K.K. (Ontario Hydro, Toronto, ON (Canada)); 
Midvidy, W.I. Canadian Nuclear Society, Toronto, ON (Canada). 
1991. [557] (CONF-9106378—: Annual conference of the Canadian 
Nuclear Association (CNA) and the Canadian Nuclear Society 
(CNS), Saskatoon (Canada), 9-12 Jun 1991). In Proceedings of 
the Canadian Nuclear Society 12. annual conference. Order Num- 
ber DE93610781. Source: OSTI; NTIS (US Sales Only); INIS. 

A best-estimate calculation of temperatures of reactivity mecha- 
nisms is presented, and illustrated for a 3-pencil cobalt adjuster 
bundle. Conduction, convection, and radiation among multi- 
surfaces are considered. 


8808 (INIS-mf-13402, pp. 1.1-20-1.1-21) A global local 
method and a system of three-dimensional programs for flux 
and power distribution analysis in a nuclear reactor. Castescu, 
C. (Institutul de Reactori Nucleari Energetici, Pitesti (Romania)); 
Simionovici, D.; Anghel, V.; Hristea, V.; Bobric, V. Canadian Nu- 
clear Association, Toronto, ON (Canada); Canadian Nuclear 
Society, Toronto, ON (Canada). 1991. [311] (CONF-9106378-: An- 
nual conference of the Canadian Nuclear Association (CNA) and 
the Canadian Nuclear Society (CNS), Saskatoon (Canada), 9-12 
Jun 1991). In Conference summaries: Summaries of the 31. Cana- 
dian Nuclear Association annual conference, and the 12. Canadian 
Nuclear Society annual conference. Order Number DE93610782. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. REACTOR CORES/power distribution; A 
CODES; COMPUTER CALCULATIONS; G CODES; | CODES; P 


CODES; RADIATION FLUX; T CODES; THREE-DIMENSIONAL 
CALCULATIONS 


8809 (INIS-mf—13402, pp. 1.2-1-1.2-3) A theoretical solu- 
tion of the critical heat flux for saturated and subcooled flow 
boiling. Tang, H. (New Brunswick Electric Power Commission, 
Point Lepreau, NB (Canada). Point Lepreau Generating Station). 
Canadian Nuclear Association, Toronto, ON (Canada); Canadian 
Nuclear Society, Toronto, ON (Canada). 1991. [311] (CONF- 
9106378—: Annual conference of the Canadian Nuclear Association 
(CNA) and the Canadian Nuclear Society (CNS), Saskatoon 
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(Canada), 9-12 Jun 1991). In Conference summaries: Summaries 
of the 31. Canadian Nuclear Association annual conference, and 
the 12. Canadian Nuclear Society annual conference. Order Num- 
ber DE93610782. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. CRITICAL HEAT FLUX/flow models; SUB- 
COOLED BOILING; TWO-PHASE FLOW 


8810 (INIS-mf—13402, pp. 1.4-1-1.4-4) Use of auto 
triangularisation for FD and FE analyses of hexagonal lattice 
cores. Jagannathan, V. (Bhabha Atomic Research Centre, 
Bombay (India). Theoretical Physics Div.). Canadian Nuclear Asso- 
ciation, Toronto, ON (Canada); Canadian Nuclear Society, Toronto, 
ON (Canada). 1991. [311] (CONF-9106378-: Annual conference of 
the Canadian Nuclear Association (CNA) and the Canadian Nu- 
clear Society (CNS), Saskatoon (Canada), 9-12 Jun 1991). In 
Conference summaries: Summaries of the 31. Canadian Nuclear 
Association annual conference, and the 12. Canadian Nuclear So- 
ciety annual conference. Order Number DE93610782. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication. REACTOR LATTICES/computerized simu- 
lation; F CODES; FINITE DIFFERENCE METHOD; FINITE 
ELEMENT METHOD; REACTOR CORES; T CODES 


8811 (INIS-mf-13402, pp. 2.2-10-2.2-13) Limit cycles and 
bifurcations in deterministic reactor dynamics. Adebiyi, A.S. 
(Ontario Hydro, Toronto, ON (Canada)). Canadian Nuclear Associ- 
ation, Toronto, ON (Canada); Canadian Nuclear Society, Toronto, 
ON (Canada). 1991. [811] (CONF-9106378-: Annual conference of 
the Canadian Nuclear Association (CNA) and the Canadian Nu- 
clear Society (CNS), Saskatoon (Canada), 9-12 Jun 1991). In 
Conference summaries: Summaries of the 31. Canadian Nuclear 
Association annual conference, and the 12. Canadian Nuclear So- 
ciety annual conference. Order Number DE93610782. Source: 
OSTI; NTIS (US Sales Only); INIS. 

See proceedings for full document. 

Short communication. REACTOR KINETICS/mathematical 
models; COMPUTER CALCULATIONS; D CODES; | CODES; RE- 
ACTOR CORES; REACTOR KINETICS EQUATIONS; REACTOR 
OPERATION; REACTOR SHUTDOWN; REACTOR STABILITY 


8812 (KFKI-1991-38/G) Calculation of collision probabili- 
ties in two-dimensional geometry. Hordosy, G. (Hungarian 
Academy of Sciences, Budapest (Hungary). Central Research Inst. 
for Physics). Hungarian Academy of Sciences, Budapest (Hun- 
gary). Central Research Inst. for Physics. Dec 1991. [19] Source: 
OSTI; NTIS (US Sales Only); INIS. 

In WWER-type nuclear power plants, the fuel pin which gener- 
ates the highest power level is located at the corner of fuel 
assembly. This makes necessary the investigation of the asymme- 
try in the temperature and power distributions within an elementary 
cell. Coupled neutron physical and thermohydraulical models are 
needed for this purpose. One of the most suitable neutron physical 
model is the method of collision probabilities (CP). A program was 
developed for the calculation of CP in two dimension. The elemen- 


tary cell is divided into regions which are not necessarily convex. 
(R.P.) 2 refs.; 6 figs. 
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Refer also to citation(s) 8664, 8844, 8944, 8979, 8983, 9003, 
9017, 9051, 9052, 9057, 9058, 9060, 9062, 9489, 9745, 9847 


8813 (CNIC—00521) € common cause failure model and 
method for defense effectiveness estimation. Li Zhaohuan 
(China Inst. of Atomic Energy, Beijing (China)). China Nuclear In- 
formation Centre, Beijing, BU (China). Aug 1991. [16] (IAE—0093.). 
Source: OSTI; NTIS (US Sales Only); INIS. 

Two issues have been dealt. One is to develop an event based 
parametric model called ¢-CCF model. Its parameters are ex- 
pressed in the fraction of the progressive multiplicities of failure 
events. By these expressions, the contribution of each multiple fail- 
ure can be presented more clearly. It can help to select defense 
tactics against common cause failures. The other is to provide a 
method which is based on the operational experience and engi- 
neering judgement to estimate the effectiveness of defense tactics. 
It is expressed in terms of reduction matrix for a given tactics on a 
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specific plant in the event by event form. The application of practi- 
cal example shows that the model in cooperation with the method 
can simply estimate the effectiveness of defense tactics. It can be 
easily used by the operators and its application may be extended. 


8814 (CNIC-00522) Flashing in riser and its effect on 
flow stability in natural circulation system. Wu Xinxin (Inst. of 
Nucl. Energy Technology, Tsinghua Univ., Beijing (China)); Wu 
Shaorong; Jiang Shengyao; Zhou Lei; Tong Yunxian; Zhang Youjie; 
Han Bing. China Nuclear Information Centre, Beijing, BJ (China). 
Sep 1991. [11] (In Chinese). (TSHUNE-0022.). Source: OSTI; 
NTIS (US Sales Only); INIS. 

The experimental investigation was performed in the full scale 
thermo-hydraulic simulation test loop (HRTL-5) for the 5 
MW-Heating Reactor at Institute of Nuclear Energy Technology, Ts- 
inghua University. Under different pressures the flashing in riser of 
natural circulation system and its effect on flow stability were stud- 
ied by the method of visual observation in synchronism with data 
recording. The results show that the lower the system pressure, 
the more obvious the flashing in the riser, and the stronger the ef- 
fect on flow stability in the natural circulation system. Under very 
low pressure even if subcooling at the exit of heated test section is 
relatively higher, the flashing riser will appears due to gradual 
energy accumulation by strong thermodynamic non-equilibrium pro- 
cess. Consequently, a long period flow oscillation is stimulated in 
the system, and the time of period can be up to 40 s. When the 
system pressure reaches to 1.5 MPa, the flashing in riser is van- 
ished. Based on these experiments, the mechanism of flashing in 
riser and the flow instability stimulated by the flashing are basically 
explained. 


8815 (DPW-53-712) Minutes of Technical Division Steer- 
ing Committee meeting April 14, 1953. Evans, L.C. Du Pont de 
Nemours (E.|.) and Co., Wilmington, DE (United States). Technical 
Div. 24 Apr 1953. 7p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACOS-76SR00001. (SR/H-295). Or- 
der Number DE93005226. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

Information on studies approved, agreements reached, Technical 
Division financial status, CMX program, and the status of Technical 
Division studies is presented. 


8816 (IAE-4831-3) Optimization of parameters for a gas 
turbine plant with multistage comperssion by the coolant flow 
rate minimum. Alekseev, |.A.; Soldatov, V.A. Gosudarstvennyj 
Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (Rus- 
sian Federation). Inst. Atomnoj Ehnergii. 1989. [20] (In Russian). 
Source: OSTI; NTIS (US Sales Only); INIS. 

Optimal parameters for a closed gas turbine with multistage 
compression are discussed from the view point of ensuring mini- 
mum coolant flow rate. It is shown that the use of multistage 
compression is most effective in the region of stringent restrictions 
on permissible temperature of coolant heating. Ranges of reason- 
able use of plants with various numbers of compressor stages are 
determined. 6 refs.; 9 figs.; 1 tab. 


8817 (IAEA-TECDOC-667(v.3), pp. 151-154) Technical- 
economic assessment of low cobalt content in structural 
materials. Aniski, Yu.N. (All-Union Scientific Research and Project 
Inst. of Complex Power Technology, Leningrad (Russian Federa- 
tion)); Khitrov, Yu.A. International Atomic Energy Agency, Vienna 
(Austria). Oct 1992. In Coolant technology of water cooled reac- 
tors. V. 3: Activity transport mechanisms in water cooled reactors. 
[188] Order Number DE93612327. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The paper shows that the materials used at present and the ele- 
ments they contain as the basic components and admixtures differ 
by the level of their potential radiation risk in activation in a neutron 
flux. The use of materials of a certain composition may strongly re- 
duce ecological risk of a NPP. As for steels which are the main 
materials used in NPPs, radiation risk reduction of different NPP 
units may be reached by limiting cobalt content within the range of 
2 10 to 2 10% and the use of nickel-free chromemanganese steels 
instead of nickel steels. These procedures do not increase signifi- 
cantly the plant cost. (author). 4 tabs. 
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8818 (INFO—0412) International piping integrity research 
group (IPIRG) program final report. Schmidt, R. (Battelle, Colum- 
bus, OH (United States)); Wilkowski, G.; Scott, P.; Olsen, R.; 
Marschall, C.; Vieth, P.; Paul, D. Atomic Energy Control Board, Ot- 
tawa, ON (Canada). Apr 1992. [385] Source: OSTI; NTIS (US 
Sales Only); INiS. 

This is the final report of the International Piping Integrity Re- 
search Group (IPIRG) Programme. The IPIRG Programme was an 
international group programme managed by the U.S. Nuclear Reg- 
ulatory Commission and funded by a consortium of organizations 
from nine nations: Canada, France, Italy, Japan, Sweden, Switzer- 
land, Taiwan, the United Kingdom, and the United states. The 
objective of the programme was to develop data needed to verify 
engineering methods for assessing the integrity of nuclear power 
plant piping that contains circumferential defects. The primary fo- 
cus was an experimental task that investigated the behaviour of 
circumferentially flawed piping and piping systems to high-rate 
loading typical of seismic events. To accomplish these objectives a 
unique pipe loop test facility was designed and constructed. The 
pipe system was an expansion loop with over 30 m of 406-mm di- 
ameter pipe and five long radius elbows. Five experiments on 
flawed piping were conducted to failure in this facility with dynamic 
excitation. The report: provides background information on leak- 
before-break and flaw evaluation procedures in piping; summarizes 
the technical results of the programme; gives a relatively detailed 
assessment of the results from the various pipe fracture experi- 
ments and complementary analyses; and, summarizes the 
advances in the state-of-the-art of pipe fracture technology result- 
ing from the IPIRG Program. 


8819 (INIS-mf-13401, pp. 461-467) Optical measurements 
of water droplet size distributions generated from a cold jet. 
Wallace, D.J. (Atomic Energy of Canada Ltd., Pinawa, MB 
(Canada). Whiteshell Nuclear Research Establishment); Ungurian, 
M.H.; Mceliwain, S.; Picot, J.J.C. Canadian Nuclear Society, 
Toronto, ON (Canada). 1991. [557] (CONF-9106378-: Annual con- 
ference of the Canadian Nuclear Association (CNA) and the 
Canadian Nuclear Society (CNS), Saskatoon (Canada), 9-12 Jun 
1991). In Proceedings of the Canadian Nuclear Society 12. annual 
conference. Order Number DE93610781. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Phase-shift Doppler anemometry (PSDA) measurement of the 
size distributions of water droplets generated from a Spraying Sys- 
tems Co. nozzle (full cone TG 0.3, 0.02-in orifice) are compared 
with measurements obtained with a laser light imaging prode (Par- 
ticle Measuring Systems, Optical Array Probe (PMS OAP-260X)) 
and a light scattering probe (PMS Forward Scattering Spectrometer 
Probe (FSSP-100)). The PSDA measurements were conducted at 
Whiteshell Laboratories, AECL Research, Pinawa, Manitoba, inde- 
pendently of the FSSP and OAP measurements performed at the 
Department of Chemical Engineering, University of New Brunswick, 
New Brunswick. The experimental procedures and conditions 
(measurement distance from the nozzle, pressure and background 
velocity) under which the PSDA and FSSP/OAP measurements 
were conducted are described. Distributions of cumulative volume 
fractions calculated from PSDA and FSSP/OAP traverses are com- 
pared. Differences between the 50% volume fraction diameter 
determined with the PSDA and FSSP/OAP systems are discussed. 
For the PSDA at 0.5- and 1.2-MPa upstream pressure, there was 
no significant effect of pressure or measurement distance from the 
nozzle on the droplet-size distribution. PSDA measurements with 
an upstream pressure of 2.0 MPa gave a 50% volume fraction di- 
ameter 40 yum larger than that of the FSSP/OAP measurements. 
For the same case, the PSDA data also indicated that the 50% 
volume fraction diameter increases towards the lower portion of the 
spray plume. The investigation reported in this paper is novel in 
that it directly compares droplet size measurements made indepen- 
dently with two different optical methods. 


8820 (INIS-mf-13402, pp. 4.3-5-4.3-6) Optical measure- 
ments of water droplet size distributions generated from a 
cold jet. Wallace, D.J. (Atomic Energy of Canada Ltd., Pinawa, 
MB (Canada). Whiteshell Nuclear Research Establishment); 
Hogeveen Ungurian, M.; Picot, J.J.C. Canadian Nuclear Associa- 
tion, Toronto, ON (Canada); Canadian Nuclear Society, Toronto, 





ON (Canada). 1991. [311] (CONF-9106378-: Annual conference of 
the Canadian Nuclear Association (CNA) and the Canadian Nu- 
clear Society (CNS), Saskatoon (Canada), 9-12 Jun 1991). In 
Conference summaries: Summaries of the 31. Canadian Nuclear 
Association annual conference, and the 12. Canadian Nuclear So- 
ciety annual conference. Order Number DE93610782. Source: 
OSTI; NTIS (US Sales Only); INIS. 

See proceedings for full document. 

Short communication. PARTICLE SIZE/aerosol monitoring; 
AEROSOLS; ANEMOMETERS; DROPLETS; PHASE SHIFT 


8821 (INIS-mf-—13435, pp. 51-61) New systems of seismic 
foundation isolation for spatial seismic excitation. Juhasova, E. 
(Slovenska Akademia Vied, Bratislava, Ustav Stavebnictva a Ar- 
chitektury (Czechoslovakia)). Ceska Nuklearni Spolecnost, Prague 
(Czechoslovakia); Ceskoslovenska Vedeckotechnicka Spolecnost 
Skoda, Prague (Czechoslovakia); Ceskoslovenska Vedeckotech- 
nicka Spolecnost UJV, Rez (Czechoslovakia). 1992. (In Slovak). 
(CONF-9012162-: Safety and operating reliability of the WWER 
reactor, Marianske Lazne (Czechoslovakia), 11-12 Dec 1990). In 
Safety and operating reliability of reactor VVER (external load). 
[129] Order Number DE93616248. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Mathematical calculations are presented of the behavior of seis- 
mic isolators of the founding, using shear deformation of rubber 
layers and sliding motion in the contact planes with a low shear 
friction coefficient. Also studied is the vertical seismic motion which 
also contributes to the stress in structural elements and to the be- 
havior of vibration isolation elements. The results are presented of 
laboratory tests of isolating elements as well as graphs of the har- 
monic seismic response of prestressed concrete column models. 
(M.D.) 4 figs., 2 tabs., 5 refs. 


8822 (INIS-mf—13435, pp. 62-73) Analysis of earthquake 
resistance of structures and methods to increase it. Makovicka, 
D. (Ceske Vysoke Uceni Technicke, Kiokneruv  Ustav, 
Prague (Czechoslovakia)). Ceska Nuklearni Spolecnost, Prague 
(Czechoslovakia); Ceskoslovenska Vedeckotechnicka Spolecnost 
Skoda, Prague (Czechoslovakia); Ceskoslovenska Vedeckotech- 
nicka Spolecnost UJV, Rez (Czechoslovakia). 1992. (in Czech). 
(CONF-9012162-: Safety and operating reliability of the WWER 
reactor, Marianske Lazne (Czechoslovakia), 11-12 Dec 1990). In 
Safety and operating reliability of reactor VVER (external load). 
[129] Order Number DE93616248. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The earthquake resistance of a nuclear power plant unit can be 
tested by an artificial earthquake under natural conditions, caused 
by explosion of an explosive or excited using a special device. To 
increase the earthquake resistance, viscous dampers and/or vari- 
ous structural arrangements are used. The results of probabilistic 
and reliability analyses make it possible to implement effective 
measures to increase the earthquake resistance of structures with- 
out unnecessary high costs. (M.D.) 6 figs., 1 tab. 


8823 (INIS-mf-13435, pp. 118-128) Assessment of earth- 
quake resistance of fittings and piping according to the ASME 
code. Tucek, A. (Vyzkumny Ustav Armatur a _ Potrubi, 
Prague (Czechoslovakia)). Ceska Nuklearni Spolecnost, Prague 
(Czechoslovakia); Ceskoslovenska Vedeckotechnicka Spolecnost 
Skoda, Prague (Czechoslovakia); Ceskoslovenska Vedeckotech- 
nicka Spolecnost UJV, Rez (Czechoslovakia). 1992. (In Czech). 
(CONF-9012162—: Safety and operating reliability of the WWER 
reactor, Marianske Lazne (Czechoslovakia), 11-12 Dec 1990). In 
Safety and operating reliability of reactor VVER (external load). 
[129] Order Number DE93616248. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The structure of the ASME boiler and pressure vessel code and 
the classification of components are given, as are the structure of 
strain assessment according to the ASME code. A survey of the 
link-ups with other regulations is tabulated. Other tables show the 
structure of operating load levels and component assessment ac- 
cording to Regulatory Guide 1.48. The treatment considerably 
differs from Czechoslovak standards. (M.D.) 5 figs., 6 tabs. 


8824 (KTWE-B—120) RATU - Nuclear power plant struc- 
tural safety research programme: Interim report 1990-1991. 
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Rintamaa, R. (ed.). Ministry of Trade and Industry, Helsinki (Fin- 
land). Energy Dept. Jul 1992. [152] Source: OSTI; NTIS; INIS. 

Finland’s energy research programmes. 

Studies on the structural materials in nuclear power plants create 
the experimental data and background information necessary for 
the structural integrity assessments of mechanical components. 
The research is carried out by developing experimental fracture 
mechanics methods including statistical analysis methods of mate- 
rials property data, and by studying material ageing and, in 
particular, mechanisms of material deterioration due to neutron irra- 
diation, corrosion and water chemistry. Besides material studies, 
new testing methods and sensors for measurement of loading and 
water chemistry parameters have been developed. The monitoring 
data obtained in real power plants has been used to simulate more 
precisely the real environment during laboratory tests. The 
research on structural analysis has focused on extending and veri- 
fying the analysis capabilities for structural assessments of nuclear 
power plants. A widely applicable system including various compu- 
tational fracture assessment methods has been created with which 
different structural problems can be solved reliably and effectively. 
Research on reliability assessment of maintenance in nuclear 
power plants is directed to practical case studies on components 
and structures of safety importance, and to the development of 
models for maintenance related decision support. A systematic 
analysis of motor-operated valve has been performed. 


8825 (NUREG/CR-4744-Vol.6-No.2) Long-term embrittle- 
ment of cast duplex stainless steels in LWR systems: 
Semiannual report, April-September 1991, Volume 6, No. 2. 
Chopra, O.K. (Argonne National Lab., IL (United States)). Nuclear 
Regulatory Commission, Washington, DC (United States). Div. of 
Engineering; Argonne National Lab., IL (United States). Nov 1992. 
44p. Sponsored by Nuclear Regulatory Commission, Washington, 
DC (United States). (ANL—92/32). Source: OSTI; NTIS; INIS; GPO. 

This progress report summarizes work performed by Argonne 
National Laboratory on long-term embrittlement of cast duplex 
stainless steels in LWR systems during the six months from April to 
September 1991. A procedure and correlations are presented for 
predicting Charpy-impact energy, tensile flow stress, fracture tough- 
ness J-R curve, and Jic of aged cast stainless steels from known 
material information. The “saturation” impact strength and fracture 
toughness of a specific cast stainless steel, i.e., the minimum value 
that would be achieved for the material after long-term service, is 
estimated from the chemical composition of the steel. Mechanical 
properties as a function of time and temperature of reactor service 
are estimated from impact energy and flow stress of the unaged 
material and the kinetics of embrittlement, which are also deter- 
mined from chemical composition. The Jic values are determined 
from the estimated J-R curve and flow stress. Examples of estimat- 
ing mechanical properties of cast stainless steel components during 
reactor service are presented. A common “lower-bound” J-R curve 
for cast stainless steels of unknown chemical composition is also 
defined for a given grade of steel, ferrite content, and temperature. 


8826 (NUREG/CR-5848) Recordkeeping needs to mitigate 
the impact of aging degradation. Dukelow, J.S. (Pacific North- 
west Lab., Richland, WA (United States)). Nuclear Regulatory 
Commission, Washington, DC (United States). Div. of Engineering; 
Pacific Northwest Lab., Richland, WA (United States). Oct 1992. 
48p. Sponsored by Nuclear Regulatory Commission, Washington, 
DC (United States). DOE Contract ACO6-76RL01830. (PNL—7987). 
Source: OSTI; NTIS; INIS; GPO. 

This report discusses technical issues associated with the role of 
nuclear plant records systems in understanding and managing the 
aging of nuclear plant components, systems, and structures. It 
considers both the types of technical data useful for verifying con- 
tinued safe operation and the use of new technology for upgrading 
records systems. Specific topics reviewed include the need for 
maintenance and reliability data, operational history data to support 
the assessment of remaining fatigue life, comprehensiveness and 
usability of the engineering design basis, improvement of the data 
input process, and conversion of existing records into machine- 
readable forms. The report concludes that successful management 
of nuclear plant aging will require improvement of existing plant 
records systems; several generic and specific recommendations 
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are provided. The computer-based technology for meeting this 
need and implementing these recommendations already exists and 
can be implemented at a reasonable cost. 


8827 (NUREG/CR-5948) Hydrogen Mixing Studies (HMS): 
Theory and computational model. Wilson, T.L. (Los Alamos Na- 
tional Lab., NM (United States)); Travis, J.R. Nuclear Regulatory 
Commission, Washington, DC (United States). Div. of Systems Re- 
search; Los Alamos National Lab., NM (United States); Science 
Applications International Corp., Albuquerque, NM (United States). 
Dec 1992. 55p. Sponsored by Nuclear Regulatory Commission, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
(LA—12459-MS). Source: OSTI; NTIS; INIS; GPO. 

This report documents the governing physical equations and 
computational model of HMS (Hydrogen Mixing Studies), a finite- 
volume computer code for solving transient, three-dimensional, 
compressible, Navier-Stokes equations for multiple gas species. 
The code is designed to be a best-estimate tool for predicting the 
transport, mixing, and combustion of hydrogen and other gases in 
nuclear reactor containments and other facilities. An analysis with 
HMS will result in the pressure and temperature loadings on the 
walls and internal structures. HMS can model geometrically com- 
plex containment systems with multiple compartments and internal 
structures. It can calculate gas behavior of low-speed buoyancy- 
driven flows, of diffusion-dominated flows, and during deflagrations. 
The code can model condensation in the bulk fluid regions; heat 
transfer to walls and internal structures by convection, radiation and 
condensation; chemical kinetics of combustion of hydrogen or hy- 
drocarbons; and fluid turbulence. Heat conduction within walls and 
structures is one-dimensional. In HMS, the computational domain 
is discretized by a mesh of parallelepiped cells in either Cartesian 
or cylindrical geometry, where primary hydrodynamic variables are 
cell-face-centered normal velocity and cell-centered density, 


internal energy, and pressure. A linearized Arbitrary-Lagrangian- 
Eulerian (ALE) method is used for approximating the solution to 
the mass, momentum, and energy conservation equations. 


8828 (OEFZS-4622) Austrian contributions to reactor 
safety research - an overview. Sdouz, G. Oesterreichisches 
Forschungszentrum Seibersdorf GmbH (Austria). Mar 1992. [42] (In 
German). Source: OSTI; NTIS (US Sales Only); INIS. 

An overview of Austrian contributions to reactor safety research 
is given. Starting with licensing for the power plant Zwentendorf 
and research at the safety projects PBF and LOFT the work shifted 
later to participation at international standard problems of OECD 
and IAEA. Since 1988 the centre of activity is the source term be- 
haviour of accident sequences for Russian type reactors. As an 
example the results of a source term calculation for a TMBL’- 
sequence are presented. (author). 


8829 (WSRC-MS-—92-320) J-integral of circumferential 
crack in large diameter pipes. Ji, Wei (South Carolina Univ., 
Columbia, SC (United States). Dept. of Mechanical Engineering); 
Chao, Yuh J.; Sutton, M.A.; Lam, P.S.; Mertz, G.E. Westinghouse 
Savannah River Co., Aiken, SC (United States). [1992]. 11p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC09-89SR18035. (CONF-9203208-1: 2. international conference 
on nuclear engineering, San Francisco, CA (United States), 21-24 
Mar 1992). Order Number DE93003708. Source: OSTI; NTIS; 
GPO Dep. 

Large diameter thin-walled pipes are encountered in low pres- 
sure nuclear power piping system. Fracture parameters such as K 
and J, associated with postulated cracks are needed to assess the 
safety of the structure, for example, prediction of the onset of tile 
crack growth and the stability of the crack. The Electric Power Re- 
search Institute (EPRI) has completed a comprehensive study of 
cracks in pipes and handbook-type data is available. However, for 
some large diameter, thin-walled pipes the needed information is 
not included in the handbook. This paper reports our study of cir- 
cumferential cracks in large diameter, thin-walled pipes (R/t=30 to 
40) under remote bending or tension loads. Elastic-Plastic analyses 
using finite element method were performed to determine the elas- 
tic and fully plastic J values for various pipe/crack geometries. A 
non-linear Ramberg-Osgood material model is used, with strain 
hardening exponents(n) ranging from 3 to 10. A number of circum- 
ferential, through thickness cracks were studied with half crack 
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angles ranging from 0.0637 to 0.57. Results are tabulated for use 
with the EPRI estimation scheme. 
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Refer also to citation(s) 8096, 8667, 8815, 8900, 8916, 8929, 
8934, 8935, 8937, 8948 


8830 (ANL/FE/CP-76392) Performance of U-Pu-Zr fuel 
cast into zirconium molds. Crawford, D.C. (Argonne National 
Lab., Idaho Falls, ID (United States)); Lahm, C.E.; Tsai, H. Ar- 
gonne National Lab., Idaho Falls, ID (United States); Argonne 
National Lab., IL (United States). Oct 1992. 18p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-31109- 
ENG-38. (CONF-921102—44: Joint American Nuclear Society 
(ANS)/European Nuclear Society (ENS) international meeting on 
fifty years of controlled nuclear chain reaction: past, present, and 
future, Chicago, IL (United States), 15-20 Nov 1992). Order Num- 
ber DE93004239. Source: OSTI; NTIS; INIS; GPO Dep. 

U-3Zr and U-20.5Pu-3Zr were injection cast into Zr tubes, or 
sheaths, rather than into quartz molds and clad in 316SS. These 
elements and standard-cast U-l0Zr and U-igPu-l0Zr elements were 
irradiated in EBR-II to 2 at.% and removed for interim examination. 
Measurements of axial growth at indicate that the Zr-sheathed ele- 
ments exhibited significantly less axial elongation than the 
standard-cast elements (1.3 to 1.8% versus 4.9 to 8.1%). Fuel ma- 
terial extruded through the ends of the Zr sheaths. allowing the 
low-Zr fuel to contact the cladding in some cases. Transverse met- 
allographic sections reveal cracks in the Zr sheath through which 
fuel extruded and contacted cladding. The sheath is not a sufficient 
barrier between fuel and cladding to reduce FCCI. and any 
adverse effects due to increased FCC! will be evident as the ele- 
ments attain higher burnup. 


8831 (DPW-53-218) Argonne National Laboratory trip re- 
port, December 15, 1952. McKeehan, M. Du Pont de Nemours 
(E.l.) and Co., Wilmington, DE (United States). Explosives Dept. 5 
Jan 1953. 3p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO09-76SR00001. (SR/H-265). Order Num- 
ber DE93004345. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

On December 15, 1952 M. McKeehan visited the Argonne Na- 
tional Laboratory. The purpose of the visit was to investigate new 
developments in non-destructive testing. Work at ANL has indi- 
cated that the Sonizon* can detect wall thickness variations of plus 
or minus one mil in the forty mill walls of the one-inch diameter 
320M aluminum tubes. Five more undersize uranium slugs have 
been a-canned, tested on the concentric coil Cyclograph, and then 
caustically stripped, The Cyclograph indicated that the slugs had 
twenty-five mils or more of remaining aluminum, and the stripping 
results showed this to be the case. The two probe devices have a 
few minor development problems still associated with them, but 
they now have high resolution and are ready for a caustic stripping 
correlation test. 


8832 (DPW-53-953) Trip report, June 25, 1953, Sylvania 
Electric Company (25730-700). Gamel, C.M. Jr. Du Pont de 
Nemours (E.I.) and Co., Wilmington, DE (United States). 26 Jun 
1953. 2p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC09-76SR00001. (SR/H-337). Order Number 
DES93006642. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

On June 25, 1953, a meeting was held in the Bayside offices of 
Sylvania Electric company for a review of progress in the develop- 
ment of flat plate fuel elements by powder metallurgy. 


8833 (IAE-4941-11) Library of subprograms on physical- 
mechanical properties of H-1 alloy fuel element cladding. 
Volkov, B.Yu.; Viktorov, V.F.; Platonov, P.A.; Ryazantseva, A.V. 
Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Moscow (Russian Federation). Inst. Atomnoj Ehnergii. 1989. 
[16] (In Russian). Source: OSTI; NTIS (US Sales Only); INIS. 

The work is devoted to one of the important aspects of the com- 
putational simulation of fuel elements for power reactors, namely, 
the mathematical and program description of the physical- 
mechanical properties of the cladding made of H-1 alloy 
(Zr-1%Nb). The list of the subprograms included in the MATPRO- 
Hi library is presented and the properties of the cladding material, 





which are contained in the library, are briefly described. The library 
represents the first version of subprograms designed mainly for the 
codes simulating the behaviour of the fuel elements under normal 
operational conditions. Some subprograms can be applied also to 
simulating the fuel elements in accident situations. 11 refs.; 4 tabs. 


8834 (IAE-4965-15) Program for analytical solution of the 
inverse problem of nonstationary heat transfer for processing 
the experimental data on annular fuel element simulators. 
Nikonov, S.P.;  Spolitak, S.l. Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (Russian Federa- 
tion). Inst. Atomnoj Ehnergii. 1989. [13] (In Russian). Source: 
OSTI; NTIS (US Sales Only); INIS. 

A description of a computer code, which one can use in analyz- 
ing transient heat transfer data on annular fuel element simulators, 
is given. There have been considered two kinds of boundary condi- 
tions. The first ones, temperature and heat points of a simulator 
section (these two points can coincide) and the second ones, two 
temperature-time dependences, are known at two different points 
of a simulator section. In both cases the boundary conditions and 
internal heat generation have been smoothed by cubic splines. A 
rewetting front velocity is supposed to be known in the code. 2 
refs.; 7 figs. 


8835 (INIS-mf—13401, pp. 300-306) Effect of the UO./Zr in- 
teraction of the fragmentation of unirradiated UO fuel pellets. 
Evans, D.G. (Atomic Energy of Canada Ltd., Pinawa, MB (Canada). 
Whiteshell Nuclear Research Establishment); Mathew, P.M.; Arne- 
son, M.C. Canadian Nuclear Society, Toronto, ON (Canada). 1991. 
[557] (CONF-9106378—: Annual conference of the Canadian Nu- 
clear Association (CNA) and the Canadian Nuclear Society (CNS), 
Saskatoon (Canada), 9-12 Jun 1991). In Proceedings of the Cana- 
dian Nuclear Society 12. annual conference. Order Number 


DE93610781. Source: OSTI; NTIS (US Sales Only); INIS. 
An experimental program is under way at Whiteshell Laboratories 
to confirm observations from earlier work indicating that the UO2/Zr 


interaction plays a role in the fragmentation of the fuel pellet, and 
to delineate the conditions under which this type of fragmentation 
takes place. It has been found that an interaction-related fragmen- 
tation process exists. Fragmentation occurs when a pellet that has 
undergone the UO2/Zr interaction is subsequently exposed to 
steam. The severity of pellet break-up reaches a maximum in the 
vicinity of 320 degrees C. After 15 min in steam at temperatures 
between 600 and 900 degrees C, about 6% of the weight of a pel- 
let consists of particles less than 1 mm in size; the same exposure 
time in the 300-400 degrees C range results in over 80% of the 
pellet weight disintegrating into particles less than 1 mm in size. 
The extent (time, temperature) of the interaction treatment was 
also found to influence the severity of the pellet structural deterio- 
ration. Metallographic examination of the fragments revealed that 
the fragmentation process was intergranular in nature. 


8836 (INIS-mf-13402, pp. 3.1-11-3.1-12) Effect of the UO./ 
Zr interaction on the fragmentation of UO, fuel pellets. Evans, 
D.G. (Atomic Energy of Canada Ltd., Pinawa, MB (Canada). 
Whiteshell Nuclear Research Establishment); Mathew, P.M.; Arne- 
son, M.C. Canadian Nuclear Association, Toronto, ON (Canada); 
Canadian Nuclear Society, Toronto, ON (Canada). 1991. [811] 
(CONF-9106378—: Annual conference of the Canadian Nuclear As- 
sociation (CNA) and the Canadian Nuclear Society (CNS), 
Saskatoon (Canada), 9-12 Jun 1991). In Conference summaries: 
Summaries of the 31. Canadian Nuclear Association annual confer- 
ence, and the 12. Canadian Nuclear Society annual conference. 
Order Number DE93610782. Source: OSTI; NTIS (US Sales Only); 
INIS. 

See proceedings for full document. 

Short communication. FUEL PELLETS/fragmentation; 
FRAGMENTATION; FUEL-CLADDING INTERACTIONS; METAL- 
LOGRAPHY; STEAM; TEMPERATURE RANGE 0400-1000 K; 
TEMPERATURE RANGE 1000-4000 K; URANIUM DIOXIDE; ZIR- 
CONIUM 


8837 (KFK-4889) Fuel equation of state data for use In 
fast reactor accident analysis codes. Fischer, E.A. Kern- 
forschungszentrum Karlsruhe GmbH (Germany). Inst. fuer 
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Neutronenphysik und Reaktortechnik; Kernforschungszentrum Karl- 
sruhe GmbH (Germany). Projekt Nukleare Sicherheitsforschung. 
May 1992. 49p. Order Number DE93766030. Source: OSTI; NTIS 
(US Sales Only); INIS. 

A new evaluation of the equation of state of urania between the 
melting point and the critical point was carried out in 1986. The 
purpose of the work presented in this report is to make these data 
available for fast reactor accident analysis codes. The basic proce- 
dure is to produce analytic data fits for the liquid fuel (i.e. for 
densities larger than the critical value); for the vapor states (i.e. 
densities below critical) a suitably modified Redlich-Kwong 
equation is proposed. A reference analytic representation was pro- 
duced, which closely fits the evaluated data. Furthermore, suitable 
approximations to the new data for the codes SIMMER-II, KADIS, 
and SAS4A were suggested and in part implemented into the 
codes. (orig.). 
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Refer also to citation(s) 8080, 8594, 8595, 8648, 8751, 9016, 
9797, 9799, 11557 


8838 (AECL—10227) New flux detectors for CANDU 6 re- 
actors. Cuttler, J.M.; Medak, N. Atomic Energy of Canada Ltd., 
Sheridan Park, ON (Canada). CANDU Operations. Jun 1992. [21] 
Source: OSTI; NTIS (US Sales Only); INIS. 

CANDU reactors utilize large numbers of in-core self-powered 
detectors for control and protection. in the original design, the de- 
tectors (coaxial cables) were wound on carrier tubes and immersed 
in the heavy water moderator. Failures occurred due to corrosion 
and other factors, and replacement was very costly because the 
assemblies were not designed with maintenance in mind. A new 
design was conceived based on straight detectors, of larger diame- 
ter, in a sealed package of individual ‘well’ tubes. This protected 
the detectors from hostile environments and enabled individual 
failed sensors to be replaced by inserting spares in vacant neigh- 
bouring tubes. The new design was made retrofittable to older 
CANDU reactors. Provision was made for on-line scanning of the 
core with a miniature fission chamber. The modified detectors were 
tested in a lengthy development program and found to exhibit su- 
perior performance to that of the original detectors. Most of the 
CANDU reactors have now adopted the new design. In the case of 
the Gentilly-2 and Point Lepreau reactors, advantage was taken of 
the opportunity to redesign the detector layout (using better codes 
and the increased flexibility in positioning detectors) to achieve bet- 
ter coverage of abnormal events, leading to higher trip setpoints 
and wider operating margins. 


8839 (CNIC—00552) Kinematic study on hydraulic control 
rod driving system for HR-200 heating reactor. Wu Yuangiang 
(Inst. of Nucl. Technology, Tsinghua Univ., Beijing (China)); Zhang 
Chengli; Chen Guofei; Cheng Yunsheng; Zhang Fulu; Yang Jin- 
nong; Zhang Yue. China Nuclear Information Centre, Beijing, BJ 
(China). Nov 1991. [16] (in Chinese). (TSHUNE-0023.). Source: 
OSTI; NTIS (US Sales Only); INIS. 

In order to analyse the performance on the Hydraulic Control 
Rod Driving System for HR-200 Heating Reactor and the factors 
affecting its performance and some possible improvements on this 
system, a method is presented, that is, at first to linearize the two- 
order nonlinear differential equations by neglecting the 
multi-powered small quantities or segmenting, then to solve the lin- 
earized differential equations by using Laplace transformation. The 
motion rule of the control rod near the balance position is found 
and a simple numerical method to calculate the rod’s movement on 
any position is proposed. The theoretical analyses and compar- 
isons with experimental results are conducted. Both the theoretical 
analyses and the experiments show that with certain structural im- 
provements and parameters change, this Hydraulic Control Rod 
Driving System will be able to work properly on HR-200. The main 
factors affecting the system's performance are analyzed and some 
reasonable improving methods are proposed. 


8840 (CNIC—00558) Safety of 5 MW district heating reac- 


tor (DHR) and hydraulic dynamic pressure drive control rods. 
Wu Yuangiang (Inst. of Nucl. Energ. Technology, Tsinghua Univ. 
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(China)); Wang Dazhong. China Nuclear Information Centre, Bei- 
jing, BJ (China). Nov 1991. [8] (TSHUNE-0025.). Source: OST]; 
NTIS (US Sales Only); INIS. 

The principles and movement characteristic of the hydraulic 
dynamic pressure drive for control rods in 5 MW district heating re- 
actor are described with stress on analysis of its effects on reactor 
safety features. The drive is different from electric-magnetic drive 
for PWR or hydraulic drive for BWR. The drive cylinder is driven by 
dynamic pressure. In the new drive system, the reactor coolant 
(water) used as actuating medium is pressed by pump, then in- 
jected into a step cylinder which is set in the reactor core. The 
cylinder will move step by step by controlling flow, then the cylinder 
drives the neutron absorber and controls nuclear reaction. The 
drive is characterized by simplicity in structure, high reliability, in- 
herent safety, reduction in reactor height, economy, etc. 


8841 (CNIC—00586) The safety analysis of hydraulic con- 
trol rod drive system for nuclear reactor. Chen Guofei (Inst. of 
Nucl. Energy Technology, Tsinghua Univ., Beijing (China)); Wu 
Yuangiang; Gao Zuying; Zhang Fulu; Yang Jinnong; Jiang 
Yueyuan; Chen Yunxia. China Nuclear Information Centre, Beijing, 
BJ (China). Feb 1992. [8] (In Chinese). (TSHUNE-0032.). Source: 
OSTI; NTIS (US Sales Only); INIS. 

A new kind of hydraulic control rod drive system which is used for 
water cooling reactor is introduced. The safety and reliability of the 
system under various working conditions are analyzed. The safety 
property at the break of hydraulic circuit pipes of control rod system 
is also studied. It has been shown that the hydraulic stepping con- 
trol rod drive system has intrinsic safety under various accidents. 


8842 (CNIC—00590) Selection and verification of safety 
parameters in safety parameter display system for nuclear 
power plants. Zhang Yuangfang (Inst. of Nucl. Energy Technology, 
Tsinghya Univ., Beining (China)). China Nuclear Information Cen- 
tre, Beijing, BU (China). Feb 1992. [10] (TSHUNE—0034.). Source: 
OSTI; NTIS (US Sales Only); INIS. 

The method and results for safety parameter selection and its 
verification in safety parameter display system of nuclear power 
plants are introduced. According to safety analysis, the overall 
safety is divided into six critical safety functions, and a certain 
amount of safety parameters which can represent the integrity 
degree of each function and the causes of change are strictly se- 
lected. The verification of safety parameter selection is carried out 
from the view of applying the plant emergency procedures and in 
the accident man oeuvres on a full scale nuclear power plant simu- 
lator. 


8843 (CNIC—00597) Design characteristics of safety pa- 
rameter display system for nuclear power plants. Zhang 
Yuangfang (Inst. of Nucl. Energy Technology, Tsinghya Univ., Bein- 
ing (China)). China Nuclear Information Centre, Beijing, BJ (China). 
Feb 1992. [11] (TSHUNE-0037.). Source: OSTI; NTIS (US Sales 
Only); INIS. 

The design features of safety parameter display system (SPDS) 
developed by Tsinghua University is introduced. Some new fea- 
tures have been added into the system functions and they are: (1) 
hierarchical display structure; (2) human factor in the display for- 
mat design; (3)automatic diagnosis of safety status of nuclear 
power plant; (4) extension of SPDS use scope; (5) flexible hard- 
ware structure. The new approaches in the design are: (1)adopting 
the international design standards; (2) selecting safety parameters 
strictly; (3) developing software under multitask operating system; 
(4) using a nuclear power plant simulator to verify the SPDS de- 
sign. 


BB44 (CONF-911135-—1) Potential applications of neural 
networks to nuclear power plants. Uhrig, R.E. (Tennessee Univ., 
Knoxville, TN (United States). Dept. of Nuclear Engineering). Ten- 
nessee Univ., Knoxville, TN (United States). Dept. of Nuclear 
Engineering; Oak Ridge National Lab., TN (United States). [1991]. 
6p. Sponsored by USDOE, Washington, DC (United States); Elec- 
tric Power Research Inst., Palo Alto, CA (United States). DOE 
Contract FG07-88ER12824 ;AC05-840R21400. From 1. Japan So- 
ciety of Mechanical Engineers-American Society of Mechanical 
Engineers (JSME-ASME) joint international conference on nuclear 
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engineering and exhibition; Tokyo (Japan); 4-7 Nov 1991. Order 
Number DE93003540. Source: OSTI; NTIS; INIS; GPO Dep. 

Application of neural networks to the operation of nuclear power 
plants is being investigated under a US Department of Energy 
sponsored program at the University of Tennessee. Projects in- 
clude the feasibility of using neural networks for the following 
tasks: diagnosing specific abnormal conditions, detection of the 
change of mode of operation, signal validation, monitoring of check 
valves, plant-wide monitoring using autoassociative neural net- 
works, modeling of the plant thermodynamics, emulation of core 
reload calculations, monitoring of plant parameters, and analysis of 
plant vibrations. Each of these projects and its status are described 
briefly in this article. The objective of each of these projects is to 
enhance the safety and performance of nuclear plants through the 
use of neural networks. 


8845 (CONF-921007—5) Environmental qualification and 
functional issues for microprocessor-based reactor protection 
systems. Korsah, K. (Oak Ridge National Lab., TN (United 
States)); Kisner, R.; Wood, R.T.; Antonescu, C. Oak Ridge Na- 
tional Lab., TN (United States). [1992]. 32p. Sponsored by Nuclear 
Regulatory Commission, Washington, DC (United States). DOE 
Contract ACO5-840R21400. From 20. water reactor safety informa- 
tion meeting; Bethesda, MD (United States); 21-23 Oct 1992. 
Order Number DE93003615. Source: OSTI; NTIS; INIS; GPO Dep. 

Issues of obsolescence and lack of intrastructural support in 
(analog) spare parts, coupled with the potential benefits of digital 
systems, are driving the nuclear industry to retrofit analog instru- 
mentation and control (l&C) systems with digital and 
microprocessor-based systems. This movement away from analog 
can be expected to increase in advanced light-water reactors (AL- 
WRs), which will make extensive use of fiber optic transmission, 
multiplexing techniques, and microprocessor-based technology. Al- 
though these technologies have several advantages and, in fact, 
have been in widespread use in the non-nuclear industry for sev- 
eral years, their application to safety-related systems in nuclear 
power plants raises key issues relating to the systems’ environmen- 
tal and functional reliability. For example, does the new hardware 
introduce additional system aging degradation mechanisms that 
could adversely impact the safety of the plant? Do the systems in- 
troduce the possibility of new and different malfunction scenarios or 
increase the probability of common-mode failures that could reduce 
the reliability of the safety system?. Are current environmental 
qualification standards adequate for microprocessor-based |&C 
systems? Accordingly in 1991 the Nuclear Regulatory Commission 
(NRC) initiated the qualification of advanced Instrumentation and 
Control Systems program at ORNL to investigate issues that may 
arise with the use of advanced digital 1&C in ALWRs. The results 
of our studies to date are summarized in this paper. 


8846 (HW-28356) Final report on Production Test 105- 
528-A — Alteration of two C-Pile horizontal safety rods for 
temperature distribution control. Halliday, A.W. General Electric 
Co., Richland, WA (United States). Hanford Atomic Products Oper- 
ation. 11 Jun 1953. 11p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC06-76RL01830. Order Number 
DES93006704. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
Pile temperature control is normally maintained by using four 
horizontal rods, two “long” rods extending to the far side of the pile 
and two “short” rods whose tips are on the near side. (1) This pro- 
cedure prevents cycling of “hot spots” about the pile, but does not 
achieve symmetrical horizontal temperature distribution. Prior to 
pile operation the cadmium-containing cans were removed from the 
near ends of the two “long” control rods, numbers 5 and 11, at C 
pile, so that when these rods were in the “full in” position their poi- 
soning effect outside the flattened region at the near side of the 
pile would be small. By using these “half rods” in conjunction with 
“short” rods it was expected that a nearly symmetrical horizontal 
temperature distribution could be maintained. A comparison of 
near-to- far temperature distribution at C-pile with other piles indi- 
cates that gains in production of 4% during early operation of a pile 
and 3% during later equilibrium operation can be realized by using 
the half-rods. On the basis of these observations “half-rods” are to 
be incorporated in the K-piles currently under construction. It is 





recommended that the “long” control rods in existing piles be re- 
placed by rods altered in an equivalent manner. 


8847 (HW-32185) Production Test 105-524-A: Washer 
seal and seal leakage tests for the horizontal rod: Final report. 
Jackson, P.M. General Electric Co., Richland, WA (United States). 
Hanford Atomic Products Operation. 22 Jun 1954. 3p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC06- 
76RL01830. Order Number DE93003398. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

Production Test 105-524-A authorized the installation of a 
washer seal on the “A” horizontal contro! rod at C Pile in order to 
determine the characteristics of this type seal when used on unlu- 
bricated rods. The most important characteristic to be observed 
during the test was the gas leakage rate. A qualitative study of the 
seal wear and radiation damage to the seal were also to be made. 
This document reports the conclusion of the test and discusses the 
results obtained. 


8848 (HW-34467) Continuous effluent water high temper- 
ature monitor for B, C, D, DR, F, and H piles. Paul, R.S.; 
Stephens, D.E. General Electric Co., Richland, WA (United States). 
Hanford Atomic Products Operation. 17 Jan 1955. 24p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC06- 
76RL01830. Order Number DE93006845. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

Continuous monitoring of the pile outlet water temperature may 
offer definite advantages from both the operating efficiency and pile 
safety points of view. The temperature data could be continuously 
displayed which would provide Operators with the kind of informa- 
tion required to operate efficiently while remaining within specified 
tube outlet water temperature limits, and permit tube outlet water 
temperatures to be continuously in the scram circuit, thus contribut- 
ing to safety of operations. The most positive protection against 
flow instability due to localized power surges would be given by a 
safety system which continuously monitors the effluent from each 
of the process tubes for temperatures above safe maximums. Such 
a system would need 2004 controllers and would be relatively ex- 
pensive and time consuming to install using existing methods of 
proved instrumentations. However, if the temperature generation of 
adjacent tubes is closely related, there is a possibility of using a 
system of fewer controllers in which each “controller tube” super- 
vises a number of adjacent tubes. This report outlines a study 
undertaken to show whether or not such a system might prove fea- 
sible. It contains a comparison of two suggested systems, one 
using one controller monitoring the outlet water temperature for 
each twenty-five process tubes and another using one controller for 
each nine process tubes. 


8849 (HW-39108) Flux distribution in uranium slug in the 
presence of a boron carbide spline. Simpson, D.E.; Niemuth, 
W.E. General Electric Co., Richland, WA (United States). Hanford 
Atomic Products Operation. 21 Sep 1955. 4p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC06- 
76RLO01830. Order Number DE93006847. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

A potentially attractive method of achieving additional flexible re- 
activity control in the production reactors is that of introducing 
neutron absorbers contained in thin flexible metal strips between 
the slug and process tube wall. It is possible that the neutron ab- 
sorbing splines could be used to provide additional flexible control 
during operation as well as temporary control during outages. The 
application of splines during reactor operation is contingent upon 
the neutron absorber creating tolerable thermal gradients such that 
excessive slug rupture rates will not ensue. This report describes 
measurements of the distribution of power in a uranium slug imme- 
diately adjacent to a prototype control spline. Measurements were 
made in the metal test stringer of the Hanford Test Pile. 


8850 (HW-64415) Flow protection trip limits operational 
charge-discharge facility - C Reactor. Van Wormer, F.W. Gen- 
eral Electric Co., Richland, WA (United States). Hanford Atomic 
Products Operation. 19 Sep 1958. 11p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC06-76RL01830. 
Order Number DE93003943. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 
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Because of wide variations in the venturi throat pressure, well 
beyond the panellit gage trip range, that occur during the sequence 
of operational charge-discharge, the panellit gage cannot be in- 
cluded in the scram safety circuit during the period of time that 
charge- discharge operations are being performed. in its stead, the 
function of the panellit gage is replaced in an overlapping manner 
by a tube inlet pressure monitor that is equipped with high and low 
pressure trip mechanisms that may be included in the scram safety 
circuit during the time that the panellit gage must be by-passed. 
The tube inlet pressure monitor is then used to provide the protec- 
tion from unstable flow that is normally obtained with the panellit 
gage. This memorandum describes the manner in which the tube 
inlet pressure monitor trip points are to be determined and used. 


8851 (IAEA-R-6050-F) Development of research reactor 
parameter measuring system based on personal computer: Fi- 
nal report for the period 1 August 1990 - 31 July 1992. Byung 
Jin Jun (Korea Atomic Energy Research Inst., Daeduk (Korea, Re- 
public of)). International Atomic Energy Agency, Vienna (Austria). 
Nov 1992. [24] Source: OSTI; NTIS (US Sales Only); INIS. 

A PC system which can be applied to measure some important 
parameters of research reactors has been developed. It includes 
multi-counter, multi-scaler, reactivity computer, control rod drop 
time measurement and power calibration and solving any problems 
or difficulties when counters are used. Analog data acquisition is 
relatively well-known and has not been included in this work. The 
multi-counter and multi-scaler are basic tools for many kinds of re- 
search reactor experiments which replace conventional counter 
medules and MCAs. The reactivity computer can accommodate vir- 
tually all reactor power monitors. As the start-up channels can also 
be used, it can give reactivity values at the earliest stage of new re- 
actor commissioning and can be used in critical assemblies as well. 
The control rod drop time measuring programme which replaces 
the use of memory oscilloscope. The power calibration programme 
offers improved accuracy and convenience. Refs, figs, 1 tab. 


8852 (IAEA-TECDOC-667(v.1), pp. 83-86) High tempera- 
ture water chemistry monitoring. Aaltonen, P. (Valtion Teknillinen 
Tutkimuskeskus, Espoo (Finland). Metallilaboratorio). International 
Atomic Energy Agency, Vienna (Austria). Sep 1992. In Coolant 
technology of water cooled reactors. V. 1: Chemistry of primary 
coolant in water cooled reactors. [117] Order Number 
DE93611205. Source: OSTI; NTIS (US Sales Only); INIS. 

Almost all corrosion phenomena in nuclear power plants can be 
prevented or at least damped by water chemistry control or by the 
change of water chemistry control or by the change of water chem- 
istry. Successful water chemistry control needs regular and 
continuous monitoring of such water chemistry parameters like dis- 
solved oxygen content, pH, conductivity and impurity contents. 
Conventionally the monitoring is carried out at low pressures and 
temperatures, which method, however, has some shortcomings. 
Recently electrodes have been developed which enables the direct 
monitoring at operating pressures and temperatures. (author). 2 
refs, 5 figs. 


8853 (IAEA-TECDOC-—668) The role of automation and hu- 
mans in nuclear power plants: Report prepared within the 
framwork of the International Working Group on Nuclear 
Power Plant Control and Instrumentation. International Atomic 
Energy Agency, Vienna (Austria). International Working Group on 
Nuclear Power Plant Control and Instrumentation. Oct 1992. [175] 
Source: OSTI; NTIS (US Sales Only); INIS. 

The document is the result of a series of advisory and consul- 
tants meetings held within the framework of the International 
Working Group on Nuclear Power Plant Control and Instrumenta- 
tion in 1989-1990. It provides a basis for assigning functions to 
men and machines and for achieving a desirable balance. It should 
be particularly useful to designers of of new systems, where a 
large number of assignment decisions will have to be identified, 
taken and documented. In addition, the methodology can be used 
by utilities for plant modifications and upgrades. The document 
may also be employed for examining existing assignments in a 
system since the principles on which the document is based are 
generally applicable. The document may be useful to those who 
develop requirement specifications for automation, to technology 
designers who design automated machines, and to researchers 
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who intend to further refine the function assignment methodology. 
Refs, figs and tabs 


8854 (IAEA-TECDOC—668, pp. 63-87) Development and 
application of computerized operator aids for German nuclear 
power plants. Bastl, W. (Gesellschaft fuer Reaktorsicherheit mbH 
(GRS), Garching (Germany)). International Atomic Energy Agency, 
Vienna (Austria). International Working Group on Nuclear Power 
Plant Control and Instrumentation. Oct 1992. In The role of au- 
tomation and humans in nuclear power plants: Report prepared 
within the framework of the International Working Group on Nu- 
clear Power Plant Control and Instrumentation. [175] Order 
Number DE93612306. Source: OSTI; NTIS (US Sales Only); INIS. 

The possibility of introducing a new quality of information for op- 
erating nuclear power plants has been considerably increased 
since the necessary hardware and basic software is available (at 
increasingly lower costs) to perform even complicated data and in- 
formation processing in an industrial environment. This led to 
considerable work in an area often addressed as computerized op- 
erator aids. Although these aids are to provide information (only) 
and leave the final decisions and actions with the operator, it must 
not be failed to notice that an automation process at the informa- 
tion level took place, with many of the consequences we are 
concerned with when being faced with full automation, i.e. includ- 
ing the action on the process. Questions are: transparency of 
information, quality of information, reliability of information system, 
operators dependency on information, etc. GRS has contributed to 
the development of operator aids in the following four areas: signal 
validation; plant information and diagnosis; mechanical component 
information and diagnosis; hard- and software qualification. This 
paper presents the main developments, applications and future 
plans. (author). 17 refs, 7 figs. 


8855 (IAEA-TECDOC-668, pp. 89-95) The balance 
between automation and human actions: The Sizewell B per- 
spective. Boettcher, D.B. (Nuclear Electric pic, Knutsford (United 
Kingdom)). International Atomic Energy Agency, Vienna (Austria). 
International Working Group on Nuclear Power Plant Control and 
Instrumentation. Oct 1992. In The role of automation and humans 
in nuclear power plants: Report prepared within the framework of 
the International Working Group on Nuclear Power Plant Control 
and Instrumentation. [175] Order Number DE93612306. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Sizewell B is the first of a family of four similar 1100 MWe Pres- 
surised Water Reactor Power Stations planned by the CEGB for 
sites around England. The civil and mechanical design of these 
power stations follows closely that of the Westinghouse/Bechtel de- 
signed Standardised Nuclear Unit Power Plant Stations (SNUPPS) 
units at Wolf Creek and Callaway in the United States, with 
changes where necessary to meet CEGB requirements or to com- 
ply with British licensing requirements. The electrical and C and | 
systems are, however, very different in detail from those of a typi- 
cal US PWR power station. The functional specifications of the 
electrical and C and | systems are based upon those of the 
SNUPPS units but the designs of the systems have evolved under 
a number of influences including previous CEGB practice, unique 
British licensing requirements and the opportunities offered by 
modern systems using microprocessor technology. This paper 
presents a personal view of the possibilities and limitations of 
automation and human actions based on experience of the specifi- 
cation and design process. It also discusses the approach to 
automation which has been adopted for Sizewell B and the small 
family of PWR stations that is to follow it, briefly touches on the 
PWR teams current philosophy for accident management and the 
possible future development of advanced C and | systems for acci- 
dent management and operator information. (author). 


8856 (IAEA-TECDOC-668, pp. 97-104) Development of an 
autonomous nuclear power plant under the nuclear frontier 
research policy in Japan. Tanabe, F. (Japan Atomic Energy Re- 
search Inst., Tokai, Ibaraki (Japan). Tokai Research Establishment). 
International Atomic Energy Agency, Vienna (Austria). International 
Working Group on Nuclear Power Plant Control and Instrumenta- 
tion. Oct 1992. In The role of automation and humans in nuclear 
power plants: Report prepared within the framework of the Interna- 
tional Working Group on Nuclear Power Plant Control and 
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Instrumentation. [175] Order Number DE93612306. Source: OST]; 
NTIS (US Sales Only); INIS. 

The artificial intelligence (Al) is a rapidly growing technology in 
line with innovative progress of computers and has reached to the 
stage of investigating methodologies for knowledge acquisition and/ 
or learning in order to realize more sophisticated expert systems 
than presently achieved. In mega-technology systems like nuclear 
power plants, it is important to increase the level of safety not only 
by focusing on equipment and/or facilities but also by highlighting 
human behaviour and man-machine interface, i.e. human factors. It 
is, therefore, expected that more reliable operation, diagnosis, 
maintenance, repair, etc. can be achieved through the development 
of Al technologies which are rigorously applicable to nuclear power 
plants. The ultimate goal in this direction is the development of an 
autonomous nuclear power plant. Two steps have been set forth 
towards the goal. The objective for a medium term is set for realiz- 
ing a plant that will be provided with a system to support persons 
in operation and maintenance. The objective for a long term should 
be aimed at an autonomous type plant that will self judge, self cor- 
rect and self control. The paper describes briefly the "Programme 
of Artificial Intelligence Technology Development for Nuclear Energy 
Use” and an autonomous nuclear power plan, which was devel- 
oped by five governmental research organizations. (author). 4 figs. 


8857 (IAEA-TECDOC-668, pp. 105-132) The balance be- 
tween automation and human actions in Japanese nuclear 
power plants: Current status and future prospects. Nakamura, 
K. (Ministry of International Trade and Industry, Tokyo (Japan). 
Agency of Natural Resources and Energy); Hiei, S. International 
Atomic Energy Agency, Vienna (Austria). International Working 
Group on Nuclear Power Plant Control and Instrumentation. Oct 
1992. In The role of automation and humans in nuclear power 
plants: Report prepared within the framework of the International 
Working Group on Nuclear Power Plant Contro/ and Instrumenta- 
tion. [175] Order Number DE93612306. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Basic concept of automation is generally understood to define, in 
the sense of the roles of man and machine, a substitution of auto- 
matic operation for manual handling of sequential process of 
facilities. This proposition is the common relating to the so-called 
huge system with such technological innovations as automatic con- 
trol, information processing and computerized data processing. 
Recently, there is a growing importance for the automation to fur- 
ther enhance safety and reliability of nuclear power plants. The 
paper describes the current status and future prospects on balance 
between automation and human actions in Japanese nuclear 
power plants. (author). 16 figs, 4 tabs. 


8858 (IAEA-TECDOC-668, pp. 133-137) The balance be- 
tween automation and operator control. Colas, A. (Electricite de 
France (EDF), 75 - Paris (France). Service de la Production Ther- 
mique). International Atomic Energy Agency, Vienna (Austria). 
International Working Group on Nuclear Power Plant Control and 
Instrumentation. Oct 1992. In The role of automation and humans 
in nuclear power plants: Report prepared within the framework of 
the International Working Group on Nuclear Power Plant Control 
and Instrumentation. [175] Order Number DE93612306. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The technological progress in the field of automation and indus- 
trial data processing can pose the following problem: "operator or 
logic controller” instead of “operator and logic controller’. In most 
situations this question can be considered from two viewpoints: 
from the basis of experience and from using a conceptual ap- 
proach. The paper reviews these two possibilities: part 1 - the 
lessons EDF has drawn from experience, and part 2 - the present 
doctrine. (author). 


8859 (IAEA-TECDOC-668, pp. 139-145) Current philoso- 
phy in France regarding the required level of automation in 
nuclear power plants and its relationship with the role of the 
operator. Leckner, J.M. (Electricite de France (EDF), 75 - Paris 
(France)). International Atomic Energy Agency, Vienna (Austria). 
International Working Group on Nuclear Power Plant Control and 
Instrumentation. Oct 1992. In The role of automation and humans 
in nuclear power plants: Report prepared within the framework of 
the International Working Group on Nuclear Power Plant Control 





and Instrumentation. [175] Order Number DE93612306. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Automation is an essential feature of NPPs. The degree of au- 
tomation can be seen to be increasing, owing to technical and 
social factors, but also as a result of advances in information tech- 
nology. Deciding upon the appropriate level of automation, the 
allocation of functions to man, or to a machine or a combination of 
both may be one of the most critical aspects of NPP design. The 
paper describes the desired balance of automation in nuclear 
power plants and the required relations between man and a ma- 
chine on a basis of EDF's experience. The main actors in the 
operating management process have to be humans; automation 
can only assist and provide an additional help in situations where 
human actions are less efficient. In this way, automated systems 
could become valuable tools and this is the basis of EDF's current 
developments. (author). 2 tabs. 


8860 (IAEA-TECDOC-—668, pp. 147-153) Comments on the 
balance between automation and human actions. Shinohara, Y. 
(Japan Atomic Energy Research Inst., Tokai, Ibaraki (Japan). Dept. 
of Reactor Engineering). International Atomic Energy Agency, Vi- 
enna (Austria). International Working Group on Nuclear Power 
Plant Control and Instrumentation. Oct 1992. In The role of au- 
tomation and humans in nuclear power plants: Report prepared 
within the framework of the International Working Group on Nu- 
clear Power Plant Control and Instrumentation. [175] Order 
Number DE93612306. Source: OSTI; NTIS (US Sales Only); INIS. 

During the past two or three decades many industrial plants 
have become more and more large-scale and complex, which was 
possible by the enhancement of automation of their operation. 
However, very rapid increase in the scale and complexity of the 
plants sometimes caused accidents; sometimes by failure of 


automatic system hardware or software and sometimes by the op- 
erator’s error. Since the status and general trends in Japan related 
to this problem has already been reported in the previous meeting 


on the subject, the paper gives very briefly some general com- 
ments on this problem based on the practical experience with the 
development of a computerized control system for a large-scale 
test facility constructed at the Japan Atomic Energy Research 
Institute (JAERI) in which the Reactor Control Laboratory has par- 
ticipated with special attention to its man-machine interface design. 
The balance between the automation and human action in the op- 
eration of complex plants depends on various factors such as 
technological, economical, ergonomical and societal factors which 
are more or less mutually interrelated and may vary with time. 
Since hardwares of the automated system may fail and operators 
may make errors, the level of automation should be determined by 
taking all these factors into consideration so that it may be 
welcome by the operators as well as by the society. In this connec- 
tion, more research must be made to investigate an appropriate 
guideline for determining the proper level of automation of complex 
plants having large potential risks. (author). 3 refs, 2 figs. 


8861 (IAEA-TECDOC-—668, pp. 155-157) Studies on the 
process operators’ work and control room design in Swedish 
nuclear power plants. Olsson, G. (Uppsala Univ. (Sweden)). In- 
ternational Atomic Energy Agency, Vienna (Austria). International 
Working Group on Nuclear Power Plant Control and Instrumenta- 
tion. Oct 1992. In The role of automation and humans in nuclear 
power plants: Report prepared within the framework of the Interna- 
tional Working Group on Nuclear Power Plant Control and 
Instrumentation. [175] Order Number DE93612306. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The Swedish nuclear power programme comprises 12 plants, 9 
BWRs and 3 PWRs, taken into operation during the period 1972- 
1985. During this period there has been a remarkable development 
of the control systems. The level of automation has risen and com- 
puter systems have been installed for process information support 
to the operators. Though all systems and subsystems have been 
carefully evaluated before implementation, also from a human fac- 
tor’s point of view, no evaluation has been done of the effects of 
computerization and automatization on the operators’ tasks and 
jobs in a more holistic sense. From a human reliability point of 
view it is still an open question whether or not the changes in tech- 
nology have improved operation safety. The paper presents some 
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results of the study, the main purpose of which is to analyze this 
question by comparative studies of the operators’ work and work- 
ing conditions in the 12 plants. In a first phase a comparative study 
is made of the oldest and newest BWR plants, Oskarshamn 1 (01) 
and Oskarshamn 3 (03). (author). 1 fig. 


8862 (IAEA-TECDOC-668, pp. 159-171) Analysis of the 
main factors determining the degree of automation in NPPs. 
Mikhailov, M.N. (Research and Development Inst. of Power Engi- 
neering, Moscow (Russian Federation)). International Atomic 
Energy Agency, Vienna (Austria). International Working Group on 
Nuclear Power Plant Control and Instrumentation. Oct 1992. In The 
role of automation and humans in nuclear power plants: Report 
prepared within the framework of the International Working Group 
on Nuclear Power Plant Control and Instrumentation. [175] Order 
Number DE93612306. Source: OSTI; NTIS (US Sales Only); INIS. 

The "man-machine” interaction plays an important part in devel- 
oping such complex installations as Nuclear Power Plants (NPP). 
Special attention was focussed on this problem after accidents in 
"Three-Mile Island” and Chernobyl NPP. In spite of the great efforts 
and resources that are consumed in this area, the formalized 
methods and approaches to achieve the optimal balance between 
the automation and human actions are absent up till now. The de- 
cisions being made depend, to a great extent, on the designers 
skill. Such a situation is explained by the integrated approach to 
the problems, the need to allow for a great number of factors both 
quite apparent and indirectly influencing. The paper describes the 
main factors determining the degree of an automation on NPP: 
specific features of concrete NPP; safety; personnel dose rates; 
general situation in the NPP automation area; economic perfor- 
mance and social consequences. (author). 2 refs, 6 figs. 


8863 (IAEA-TECDOC-671, pp. 59-74) Comparative risk as- 
sessment with due regard to human factor uncertainties. 
Eremenko, V. (Science and Engineering Centre for Industrial and 
Nuclear Safety, Moscow (Russian Federation)). international Atomic 
Energy Agency, Vienna (Austria). Oct 1992. In Methods for com- 
parative risk assessment of different energy sources. [154] Order 
Number DE93611322. Source: OSTI; NTIS (US Sales Only); INIS. 

Human activities have to be considered at all fuel and life cycle 
stages of an energy source. Two kinds of human errors should be 
considered: anthropogenous accidents initial events and anthro- 
pogenous common cause failures. The paper presents a 
mathematical model of human factor uncertainties based on a 
large number of input parameters and on expert estimation of 
some uncertainties which can be expressed in terms of the infor- 
mational entropy of Shannon. An analytical expression for such an 
indicator is given in the paper with reference to the case of a nu- 
clear fuel cycle. (author). 1 ref., 2 figs. 


8864 (IAEA-TECDOC-672) Safety aspects of nuclear 
power plant automation and robotics: Report of a technical 
committee meeting held in Vienna, 11-15 November 1991. Inter- 
national Atomic Energy Agency, Vienna (Austria). Oct 1992. [150] 
(CONF-9111291-: Technical committee meeting on safety aspects 
of nuclear power plant automation and robotics, Vienna (Austria), 
11-15 Nov 1991). Source: OSTI; NTIS (US Sales Only); INIS. 

The question being considered in this report is the extent to 
which the following aims are promoted through the use of robotics 
and automatic plant systems: nuclear power is safe (nuclear power 
plants and related facilities will not be constructed or allowed to 
continue operating if they are not perceived as being safe); nuclear 
power is economic (in comparison to other forms of electricity pro- 
duction once the environmental costs have been fully considered 
and as part of a unified energy policy); nuclear power is conserva- 
tive (using nuclear fuel does not waste natural resources, damage 
the atmosphere, or produce unmanageable waste). Refs, figs, 
tabs. 


8865 (IAEA-TECDOC-672, pp. 67-72) Robots for the 
safety of nuclear power plants - prospects and reality. 
Jezequel, P. (Electricite de France, Noisy-le-Grand (France)). Inter- 
national Atomic Energy Agency, Vienna (Austria). Oct 1992. 
(CONF-9111291—: Technical committee meeting on safety aspects 
of nuclear power plant automation and robotics, Vienna (Austria), 
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11-15 Nov 1991). In Safety aspects of nuclear power plant au- 
tomation and robotics: Report of a technical committee meeting 
held in Vienna, 11-15 November 1991. [150] Order Number 
DE93612158. Source: OSTI; NTIS (US Sales Only); INIS. 

Remote operation and robotics techniques were introduced into 
French nuclear power plants at the most seven years ago, particu- 
larly with the pilot repair of internal core structures in the CHINON 
A3 G.G.C.R. system, christened the 1.S.1.S. Since then, E.D.F.'s 
operational and research sectors have been organized to officially 
encompass the notion of "robotics” development. However, these 
sectors remain somewhat on the fringe with respect to the overall 
development of equipment. The concept proposed i.e. that of 
robots or remote tools, often provides an alternative to the set, but 
much more dedicated notion of the "special machine”. In the case 
of robots or remote tools, their versatility, both with regards to the 
tools used and to programming of a given task, offers the definite 
functional advantage of a large range of potential applications, but 
poses an organizational problem if they are to become directly op- 
erational. The complexity of the system created also increases the 
level of training required, with regards to both control and mainte- 
nance. This brings us to the crux of the problem: is the alternative 


a necessity in the unavoidable terms of technical means, safety 
and (or) cost? (author). 


8866 (INIS-mf—13401, pp. 73-78) Statistical approach to 
compliance with maximum channel power licence limits in On- 
tario Hydro reactors. Olive, C.G. (Ontario Hydro, Toronto, ON 
(Canada)); Sermer, P. Canadian Nuclear Society, Toronto, ON 
(Canada). 1991. [557] (CONF-9106378—: Annual conference of the 
Canadian Nuclear Association (CNA) and the Canadian Nuclear 
Society (CNS), Saskatoon (Canada), 9-12 Jun 1991). In Proceed- 
ings of the Canadian Nuclear Society 12. annual conference. Order 
Number DE93610781. Source: OSTI; NTIS (US Sales Only); INIS. 

For each Ontario Hydro reactor, compliance with a licence limit 
on channel powers is monitored using a reactor simulation code 
which computes an estimate of maximum channel power. A novel 
approach to the computational error and its treatment as a random 
variable has permitted generic compliance criteria to be derived 
which are based on a probabilistic interpretation of the licence. The 
criteria provide justifiable operating procedures to satisfy the licence 
statement. A reactor power increase for Bruce Nuclear Generating 
Station A reactors has been made following optimization of an op- 
erating guideline limit for computed maximum channel power. This 
power increase has resulted in replacement energy savings of $0.6 
million per unit month at 95% Full Power operation. 


8867 (INIS-mf-13401, pp. 314-320) Design and develop- 
ment of the high performance shutdown rods for the CANDU 3 
reactor. Porter, R.S. (Atomic Energy of Canada Ltd., Sheridan 
Park, ON (Canada). CANDU Operations). Canadian Nuclear Soci- 
ety, Toronto, ON (Canada). 1991. [557] (CONF-9106378-: Annual 
conference of the Canadian Nuclear Association (CNA) and the 
Canadian Nuclear Society (CNS), Saskatoon (Canada), 9-12 Jun 
1991). In Proceedings of the Canadian Nuclear Society 12. annual 
conference. Order Number DE93610781. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The high performance Shutdown Rod (SDR) unit has been suc- 
cessfully developed to improve insertion performance significantly. 
Because this unit is the reactor’s primary emergency shutdown de- 
vice, reliability is very important. It was therefore prudent to use an 
evolutionary approach, based on the well-established Shutoff Rod 
(SOR) unit, rather than attempt radical new concepts. Based on 
analyses of the key performance influences, the absorber rod’s 
weight was reduced 55% by thinning its absorber and sheath 
tubes. The release clutch was uprated by 60% by adding extra fric- 
tion plates and utilizing its full rated voltage. Its release time was 
shortened simply by working it harder. The proven drive mecha- 
nism was otherwise unchanged. The rod and clutch change 
permitted increasing the accelerating spring force and stroke both 
250%. These changes yielded a reduction of insertion time from 
0.56 sec (old type SOR) to 0.33 sec, and is 0.11 sec faster than 
the original CANDU 3 design target. Full scale rig testing has veri- 


fied it can reliably perform partial drop tests and also endure 3000 
full drops, 5 times its rated service demand. 


218 ERA Vol. 18, No. 4 


8868 (INIS-mf—13401, pp. 367-375) The Canadian nuclear 
industry's initiative in real-time software engineering. Joannou, 
P.K. (Ontario Hydro, Toronto, ON (Canada)); Harauz, J.; Tremaine, 
D.R.; Ichiyen, N.; Clarke, A.B. Canadian Nuclear Society, Toronto, 
ON (Canada). 1991. [557] (CONF-9106378-: Annual conference of 
the Canadian Nuclear Association (CNA) and the Canadian Nu- 
clear Society (CNS), Saskatoon (Canada), 9-12 Jun 1991). In 
Proceedings of the Canadian Nuclear Society 12. annual confer- 
ence. Order Number DE93610781. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Software is increasingly becoming a component of many sys- 
tems within CANDU nuclear generating stations, including special 
safety systems. There are no widely accepted standards to which 
software may be engineered that provide adequate assurance that 
the software will be of acceptable quality. Ontario Hydro, AECL 
CANDU and AECL Research have initiated a joint development 
program to establish standards, methods and tools for software en- 
gineering to be used in control, protective and monitoring systems. 
This paper describes the need for standards, the framework for the 
set of standards under development and how the standards are to 
be applied to a specific project. The result of the standards devel- 
opment work will be a set of standards to define the requirements 
on acceptable software processes and products, and a definition of 
the methodology that will be used by Ontario Hydro and AECL. 
The benefits of the standards development program and its rela- 
tionship to national and international standards is discussed. This 
paper provides details on the initiatives and the status of the joint 
Ontario Hydro and AECL work program. 


8869 (INIS-mf-13401, pp. 383-388) Reliability assessment 
for safety critical systems. Taylor, R.P. (Atomic Energy Control 
Board, Ottawa, ON (Canada)); Mills, S.; Chen, S.; El-Saadany, S. 
Canadian Nuclear Society, Toronto, ON (Canada). 1991. [557] 
(CONF-9106378—: Annual conference of the Canadian Nuclear As- 
sociation (CNA) and the Canadian Nuclear Society (CNS), 
Saskatoon (Canada), 9-12 Jun 1991). In Proceedings of the Cana- 
dian Nuclear Society 12. annual conference. Order Number 
DE93610781. Source: OSTI; NTIS (US Sales Only); INIS. 

The safety analysis of Nuclear Power Plants involves setting reli- 
ability goals for all components, including software. Such goals 
necessitate assessing the reliability of software. All reliability as- 
sessment includes some concept of error or failure. From the 
AECB’s point of view about safety systems, the major concern is 
unsafe failures. We recognize that there are two classes of unsafe 
failures: failures of the software/system to function as specified, 
and failures of the specification to recognize an unsafe situation. 
This paper will focus primarily on the first class of failures. Reliabil- 
ity assessment of software systems can be done through random 
testing. Some aspects to be considered are independence of tests, 
the distribution and selection of inputs, the number of tests, and 
the determination of correctness of the outputs (diversity when soft- 
ware is testing software). For high reliability systems, random 
testing is expected not to find failures, but should place a bound 
(with a confidence level) on the expected reliability. This bound 
and acceptable confidence level, with the reliability model used, 
will determine the number of tests. Each of the aspects mentioned 
will have an impact on possible software designs and testing pro- 
grammes. This paper clarifies some of the issues surrounding 
reliability assessment of safety critical software systems and sug- 


gests some possible approaches for system design, test planning 
and further research. 


8870 (INIS-mf-13401, pp. 451-453) Assessment of shut- 
down system trip parameter effectiveness for CANDU reactors 
under oscillatory heat transport system conditions. Oliva, A.F. 
(Ontario Hydro, Toronto, ON (Canada)); Watt, LJ. Canadian 
Nuclear Society, Toronto, ON (Canada). 1991. [557] (CONF- 
9106378—: Annual conference of the Canadian Nuclear Association 
(CNA) and the Canadian Nuclear Society (CNS), Saskatoon 
(Canada), 9-12 Jun 1991). In Proceedings of the Canadian Nuclear 
Society 12. annual conference. Order Number DE93610781. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Assessment of the effectiveness of the reactor safety systems to 
shut down the reactor in a timely manner is performed for a broad 
spectrum of postulated initiating events over a wide range of plant 





operating conditions. This analysis comprises detailed simulations 
of, for example, reactor kinetics, system thermalhydraulics and fuel 
behaviour for specific accident scenarios. Based on this detailed 
analysis, special techniques have been developed to assess trip 
parameter effectiveness in the event that heat transport system os- 
cillations occur following accident initiation. This paper will discuss 
these techniques and provide specific examples of their application 
in trip parameter assessment of CANDU reactors. 


8871 (INIS-mf-13401, pp. 509-516) Evolution of the 
CANDU control centre design process. Pauksens, J. (Atomic 
Energy of Canada Ltd., Sheridan Park, ON (Canada). CANDU Op- 
erations); Fenton, E.F.; Lupton, L.R. Canadian Nuclear Society, 
Toronto, ON (Canada). 1991. [557] (CONF-9106378—: Annual con- 
ference of the Canadian Nuclear Association (CNA) and the 
Canadian Nuclear Society (CNS), Saskatoon (Canada), 9-12 Jun 
1991). In Proceedings of the Canadian Nuclear Society 12. annual 
conference. Order Number DE93610781. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The design of the CANDU NPP contro! centre and the associ- 
ated control centre design process has evolved considerably over 
several generations of plants, from Douglas Point through Darling- 
ton, and beyond, to new designs like CANDU 3. In the early plants, 
the control centre configuration had to be based on designers’ 
projections of control interface requirements. With succeeding gen- 
erations of designs, along with the introduction of advancing 
computer control technology, a larger based of operational experi- 
ence has been factored into the control interface design, and 
increasing attention has been given to more formal requirements 
definition, and more systematic consideration of human factors as- 
pects of the design. 


8872 (INIS-mf-—13402, pp. 3.2-5-3.2-8) Design and develop- 
ment of the high performance shutdown rods for the CANDU 3 
reactor. Porter, R.S. (Atomic Energy of Canada Ltd., Sheridan 
Park, ON (Canada). CANDU Operations). Canadian Nuclear Asso- 


ciation, Toronto, ON (Canada); Canadian Nuclear Society, Toronto, 
ON (Canada). 1991. [311] (CONF-9106378—: Annual conference of 
the Canadian Nuclear Association (CNA) and the Canadian Nu- 
clear Society (CNS), Saskatoon (Canada), 9-12 Jun 1991). In 
Conference summaries: Summaries of the 31. Canadian Nuclear 
Association annual conference, and the 12. Canadian Nuclear So- 


ciety annual conference. Order Number DE93610782. Source: 
OSTI; NTIS (US Sales Only); INIS. 

See proceedings for full document. 

Short communication. CANDU TYPE REACTORS/scram rods; 
NEUTRON ABSORBERS; PERFORMANCE; REACTIVITY INSER- 
TIONS; ROD DROP METHOD; SCRAM 


8873 (INIS-mf-13402, pp. 3.3-5-3.3-6) The Canadian nu- 
clear industry’s initiative in real-time software engineering. 
Joannou, P.K. (Ontario Hydro, Toronto, ON (Canada)); Harauz, J.; 
Tremaine, D.R.; Saari, M.; Clark, A.B. Canadian Nuclear Associa- 
tion, Toronto, ON (Canada); Canadian Nuclear Society, Toronto, 
ON (Canada). 1991. [311] (CONF-9106378—: Annual conference of 
the Canadian Nuclear Association (CNA) and the Canadian Nu- 
clear Society (CNS), Saskatoon (Canada), 9-12 Jun 1991). In 
Conference summaries: Summaries of the 31. Canadian Nuclear 
Association annual conference, and the 12. Canadian Nuclear So- 
ciety annual conference. Order Number DE93610782. Source: 
OSTI; NTIS (US Sales Only); INIS. 

See proceedings for full document. 

Short communication. COMPUTERIZED CONTROL SYSTEMS/ 
safety standards; CANDU TYPE REACTORS; COMPUTER 
CODES; QUALITY ASSURANCE; RADIATION PROTECTION; 
REACTOR MONITORING SYSTEMS; REACTOR SAFETY; RELI- 
ABILITY; SAFETY ENGINEERING 


8874 (INIS-mf-13402, pp. 4.3-1-4.3-3) Assessment of shut- 
down system trip parameter effectiveness for CANDU reactors 
under oscillatory heat transport system conditions. Oliva, A.F. 
(Ontario Hydro, Toronto, ON (Canada)); Watt, L.J. Canadian Nu- 
clear Association, Toronto, ON (Canada); Canadian Nuclear 
Society, Toronto, ON (Canada). 1991. [311] (CONF-9106378—: An- 
nual conference of the Canadian Nuclear Association (CNA) and 
the Canadian Nuclear Society (CNS), Saskatoon (Canada), 9-12 
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Jun 1991). In Conference summaries: Summaries of the 31. Cana- 
dian Nuclear Association annual conference, and the 12. Canadian 
Nuclear Society annual conference. Order Number DE93610782. 
Source: OSTI; NTIS (US Sales Only); INIS. 

See proceedings for full document. 

Short communication. REACTOR SHUTDOWN/systems analysis; 
CANDU TYPE REACTORS; HYDRODYNAMICS; NUCLEAR 
FUELS; PERFORMANCE; REACTOR ACCIDENTS; REACTOR KI- 
NETICS; REACTOR SAFETY 


8875 (INIS-mf—13402, pp. 4.4-12-4.4-13) Evolution of the 
CANDU control centre design process. Pauksens, J. (Atomic 
Energy of Canada Ltd., Sheridan Park, ON (Canada). CANDU 
Operations); Fenton, E.F.; Lupton, L.R. Canadian Nuclear Associa- 
tion, Toronto, ON (Canada); Canadian Nuclear Society, Toronto, 
ON (Canada). 1991. [311] (CONF-9106378-: Annual conference of 
the Canadian Nuclear Association (CNA) and the Canadian Nu- 
clear Society (CNS), Saskatoon (Canada), 9-12 Jun 1991). In 
Conference summaries: Summaries of the 31. Canadian Nuclear 
Association annual conference, and the 12. Canadian Nuclear So- 
ciety annual conference. Order Number DE93610782. Source: 
OSTI; NTIS (US Sales Only); INIS. 

See proceedings for full document. 

Short communication. CANDU TYPE REACTORS/design; CON- 
TROL ROOMS/human factors; DESIGN; CONTROL SYSTEMS 


8876 (INIS-mf—-13435, pp. 80-92) Mathematical model of 
WWER-440 regulating assembly insertion, taking account of 
transverse impacts due to seismic disturbance. Peterka, F. 
(Ceskoslovenska Akademie Ved, Prague (Czechoslovakia). Us- 
tav Termomechaniky). Ceska Nuklearni Spolecnost, Prague 
(Czechoslovakia); Ceskoslovenska Vedeckotechnicka Spolecnost 
Skoda, Prague (Czechoslovakia); Ceskoslovenska Vedeckotech- 
nicka Spolecnost UJV, Rez (Czechoslovakia). 1992. (In Czech). 
(CONF-9012162-: Safety and operating reliability of the WWER 
reactor, Marianske Lazne (Czechoslovakia), 11-12 Dec 1990). In 
Safety and operating reliability of reactor VVER (extemal load). 
[129] Order Number DE93616248. Source: OSTI; NTIS (US Sales 
Only); INIS. 

A calculation is performed of the delay in the drop of a regulating 
assembly into the reactor core in case of a reactor shutdown dur- 
ing a seismic disturbance. The mathematical model of regulating 
assembly insertion is modified for the case of an earthquake for 
which friction of the assembly at the walls of the channel is sup- 
posed. The maximum delay is about 0.07 s. (M.D.) 2 tabs., 6 refs. 


8877 (KANUPP-STR-92-3) Guidelines for plant operation 
with MH-MV10 opening time fluctuations. Saqib, N. Karachi Nu- 
clear Power Plant (Pakistan). Feb 1992. [12] Source: OSTI; NTIS 
(US Sales Only); INIS. 

In this report high opening time problems for MH-MV10 and such 
behavior leading to a sound policy and action to be taken has 
been described. An upper limit on acceptable opening time can be 
had by determining the time it would take for MH-pimps to gas lock 
if recirculation is not esteblished. Comparing the different methods 
it seems that conservative MOAT (maximum allowable opening 
time) would be 221 seconds. This allows for maximum observed 
drift in MH-MV10-XT1/XT2. Some recommendations for high open- 
ing time has been also given. (A.B.). 


8878 (KFKI-1992-09/G) Estimation of quaskcritical reac- 
tivity. Racz, A. (CRIP-Atomic Energy Research Inst., Budapest 
(Hungary). Dept. of Applied Reactor Physics). Hungarian Academy 
of Sciences, Budapest (Hungary). Central Research Inst. for 
Physics. Feb 1992. [19] Source: OSTI; NTIS (US Sales Only); INIS. 

The bank of Kalman filter method for reactivity and neutron den- 
sity estimation originally suggested by D’Attellis and Cortina is 
critically overviewed. It is pointed out that the procedure cannot be 
applied reliably in such a form as the authors proposed, due to the 
filter divegence. An improved method, which is free from dever- 
gence problems are presented, as well. A new estimation 
technique is proposed and tested using computer simulation re- 
sults. The procedure is applied for the estimation of small reactivity 
changes. (R.P.) 9 refs.; 2 figs.; 2 tabs. 
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8879 (KlYa+-91-35) Investigation of space-dependence of 
reactivity coefficients for WWER-1000 reactor by means of in- 
core detectors. Maletti, R. (and others); Borisenko, V.I.; Tsoglin, 
Yu.L. AN Ukrainskoj SSR, Kiev (Ukraine). Inst. Yadernykh Issle- 
dovanij. 1991. [39] (In Russian). Source: OSTI; NTIS (US Sales 
Only); INIS. 

The obtained results of space-dependence of reactivity values in- 
duced by reactor control rods. Since Rh detector is a source of 
signal for reactivity determination, dynamic parameters of it have 
been determined based on the method elaborated both in ZFK 
(Rossendorf) and Institute for Nuclear Research (Kiev). The 
obtained data are to be the basis for design reactor on-line moni- 
toring and control system that is based on in-core detectors and 
uninfluenced to space-dependent reactivity effects. 21 refs.; 29 
figs.; 2 tables. (author). 


8880 (NEI-DK-1024) Simulations, evaluations and mod- 
els. Vol. 1: Proceedings. Brehmer, B.; Leplat, J. (eds.). Risoe 
National Lab., Roskilde (Denmark). Systems Analysis. 1992. [104] 
(CONF-9110451—: 4. MOHAEC workshop, Bamberg (Germany), 
22 Oct 1991). Source: OSTI; NTIS; INIS. 

MOHAWC = Models of Human Activities in Work Context. Esprit 
Basich Research Action 3105. 

Papers presented at the Fourth MOHAWC (Models of Human 
Activities in Work Context) workshop. The general theme was sim- 
ulations, evaluations and models. The emphasis was on time in 
relation to the modelling of human activities in modern, high tech. 
work. Such work often requires people to control dynamic systems, 
and the behaviour and misbehaviour of these systems in time is a 
principle focus of work in, for example, a modern process plant. The 
papers report on microworlds and on their innovative uses, both in 
the form of experiments and in the form of a new form of use, that 
of testing a program which performs diagnostic reasoning. They 
present new aspects on the problem of time in process control, 
showing the importance of considering the time scales of dynamic 
tasks, both in individual decision making and in distributed decision 
making, and in providing new formalisms, both for the representa- 
tion of time and for reasoning involving time in diagnosis. (AB). 


8881 (NEI-DK-1024, pp. 62-87) Diagnosing component 
faults In a generic nuclear power plant using counterfactual 
and temporal reasoning. Oehrstroem, P. (Department of Commu- 
nication, Aalborg University (Denmark)); Nielsen, F.R.; Pedersen, 
S.A. IMFUFA. Risoe National Lab., Roskilde (Denmark). Systems 
Analysis. 1992. (CONF-9110451-: 4. MOHAEC workshop, Bam- 
berg (Germany), 22 Oct 1991). In Simulations, evaluations and 
models. Vol. 1: Proceedings. [104] Order Number DE93612308. 
Source: OSTI; NTIS; INIS. 

The subject of main interest is the logical and epistemological 
aspects of diagnostic reasoning. The aim was to understand the 
role of conditionals and causality in this respect. A model of causal 
and temporal reasoning was developed and evaluated in a con- 
trolled but complex setting. The generic nuclear power plant was 
used as a test ground. The coherence and scope of a logical the- 
ory of diagnostic reasoning was studied in order to discover 
whether the theory constitutes an adequate tool for making correct 
diagnoses of component faults in a generic nuclear power plant. A 
diagnosing system based on the CIMP system was run on a com- 
puter model of a nuclear power plant, various errors were then 
introduced. The aim of the diagnosis is mainly explanation and 
only partly repair. The causal field defines a conceptual framework 
within which the diagnostic purpose is given and within which vari- 
ous diagnostic possibilities and causal relationships are given, here 
with regard to error detection in a control room. The causal field is 
tacitly given and related to the operator's training and experience. 
The logical aspects of the problem of the diagnosis is described. 
The computer model is described and the symptom language is in- 
troduced. The process of reasoning about the possible diagnosis is 
presented. The utilization of ideas similiar to the heuristic classifica- 
tion is discussed. A data base command language for manipulating 
lists of symptoms is described and the design of a CIMP user in- 
terface for symptom language visualization is outlined. (AB). 


8882 (NUREG/CR-5783) Aging assessment of the Com- 
bustion Engineering and Babcock and Wilcox control rod 
drives. Grove, E. (Brookhaven National Lab., Upton, NY (United 
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States)); Gunther, W. Nuclear Regulatory Commission, Washing- 
ton, DC (United States). Div. of Engineering; Brookhaven National 
Lab., Upton, NY (United States). Jan 1993. 214p. Sponsored by 
Nuclear Regulatory Commission, Washington, DC (United States). 
DOE Contract AC02-76CH00016. (BNL-NUREG-52299). Source: 
OSTI; NTIS; INIS; GPO. 

The effects of aging upon the Babcock & Wilcox (B&W) and 
Combustion Engineering (CE) control rod drive systems have been 
evaluated. For this study, the CRD system boundary included the 
control rod assemblies, guide tubes, control rod drive mechanism, 
control system components, rod position indication components, 
and cooling system. Detailed operation experience data for 1980 to 
1990 was evaluated to identify the predominant failure modes, 
causes, and effects. The results of this evaluation, along with an 
assessment of component material and operating environment, 
lead to the conclusion that both the B&W and CE CRD systems are 
susceptible to age degradation. Failures of the CRD system have 
resulted in significant plant effects including power reductions, plant 
shutdowns, scrams, and ESF actuations. Information on current 
plant system inspection and maintenance practices were obtained 
from two B&W plants, and four CE plants through an industry sur- 
vey. The results of this survey indicate that some plants have 
modified the system, replaced components, and established pre- 
ventive maintenance programs, some of which effectively address 
the aging issue, while others do not. The potential application of 
some advanced monitoring inspection techniques are discussed. 


8883 (NUREG/CR-5977) A performance indicator of the 
effectiveness of human-machine interfaces for nuclear power 
plants. Moray, N. (Illinois Univ., Urbana, IL (United States). Dept. 
of Mechanical and Industrial Engineering); Jones, B.J.; Ras- 
mussen, J.; Lee, J.D.; Vicente, K.J.; Brock, R.; Djemil, T. Nuclear 
Regulatory Commission, Washington, DC (United States). Div. of 
Systems Research; Illinois Univ., Urbana, IL (United States). Dept. 
of Mechanical and Industrial Engineering. Jan 1993. 86p. Spon- 
sored by Nuclear Regulatory Commission, Washington, DC (United 
States). (UILU-ENG-—92-4007). Source: OSTI; NTIS; INIS; GPO. 
Effective interfaces must call up operators’ deep understanding of 
plant operation if operators are to deal effectively with normal oper- 
ation and diagnosis of transients. The present research examines 
the ability of a memory recall task to indicate the ability of an inter- 
face to couple plant state to operator knowledge. Novices, people 
with intermediate experience, and experienced nuclear power plant 
operators viewed three kinds of displays. They watched nine simu- 
lated transients and tried to recall the values of variables, or the 
states through which the plant passed, and to detect and diagnose 
the nature of the transients. The displays were simulated analog 
instruments, simulated analog with pressure-temperature graphics, 
and an animated representation of the Rankine cycle. The recall 
tasks did not show promise as indirect performance indicators of 
the quality of the interfaces, but the diagnosis test detected differ- 
ences in the quality of the displays and the levels of expertise. 


8884 (SAND—92-2081C) Instrumentation and control for 
space reactors. Thome, F.V. (Sandia National Labs., Albu- 
querque, NM (United States)); Wyant, F.J.; King, D.B.; Shepard, 
R.L. Sandia National Labs., Albuquerque, NM (United States). 22 
Oct 1992. 16p. Sponsored by USDOE, Washington, DC (United 
States); Department of Defense, Washington, DC (United States); 
Nuclear Regulatory Commission, Washington, DC (United States). 
DOE Contract AC04-76DP00789. (CONF-930103-21: 10. sympo- 
sium on space nuclear power and propulsion, Albuquerque, NM 
(United States), 10-14 Jan 1993). Order Number DE93003248. 
Source: OSTI; NTIS (US Sales Only); GPO Dep. 

The operational environment of space nuclear power represents 
a major challenge for developers of Instrumentation and Control 
(l&C) systems. The reactor operates at higher temperatures and 
greater power densities than today’s power reactors. Reliability re- 
quirements are much greater for high cost manned and unmanned 
missions. Today, reactor |1&C engineers resort to out-of-core flux 
and temperature measurements because of the severe in-core 
temperature and radiation environments. Problems associated with 
this practice of indirectly monitoring reactor conditions may be 
worse for higher power density, higher temperature, and faster re- 
actors. |&C systems manage the plant integration. |&C must detect, 








measure, evaluate, and control the reactor and its cooling system, 
the power conversion system, and distribution system. The lack of 
emphasis on this critical aspect of reactor design contributes to 
reliability problems and poor “reactor on” times for US power reac- 
tors. Advancements over today’s 1&C technologies are essential if 
reactors will be used successfully in space. This paper looks at the 
1&C issues for space power and space propulsion reactors and ex- 
plores the requirements and areas for improvements. 
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Refer also to citation(s) 8589, 8952, 8975, 8990, 9003, 9009, 
9061, 10495 


8885 (BP-181E) Nuclear-powered submarines: Potential 
environmental effects. Curren, T. Library of Parliament, Ottawa, 
ON (Canada). Science and Technology Div. 1989. [11] Source: 
OSTI; NTIS (US Sales Only); INIS. 

The proposed acquisition of nuclear-powered submarines by the 
Canadian Armed Forces raises a number of legitimate concerns, 
including that of their potential impact on the environment. The use 
of nuclear reactors as the propulsion units in these submarines 
merits special consideration. Radioactivity, as an environmental 
pollutant, has unique qualities and engenders particular fears 
among the general population. The effects of nuclear submarines 
on the environment fall into two distinct categories: those deriving 
from normal operations of the submarine (the chief concern of this 
paper), and those deriving from a reactor accident. An enormous 
body of data must exist to support the safe operation of nuclear 
submarines; however, little information on this aspect of the pro- 
posed submarine program has been made available to the 
Canadian public. (5 refs.). 


8886 (CAN/CSA-N288.2-M91) Guidelines for calculating 
radiation doses to the public from a release of airborne ra- 
dioactive material under hypothetical accident conditions in 
nuclear reactors. Canadian Standards Association, Rexdale, ON 
(Canada). Apr 1991. [96] Source: OSTI; NTIS (US Sales Only); 
INIS. 

This standard provides guidelines and a methodology for 
calculating effective doses and thyroid doses to people (either indi- 
vidually or collectively) in the path of airbome radioactive material 
released from a nuclear facility following a hypothetical accident. 
The radionuclides considered are those associated with sub- 
stances having the greatest potential for becoming airborne in 
reactor accidents: tritium (HTO), noble gases and their daughters, 
radioiodines, and certain radioactive particulates (Cs, Ru, Sr, Te). 
The standard focuses on the calculation of radiation doses for ex- 
ternal exposures from radioactive material in the cloud; internal 
exposures for inhalation of radioactive material in the cloud and 
skin penetration of tritium; and external exposures from radionu- 
clides deposited on the ground. It uses as modified Gaussian 
plume model to evaluate the time-integrated concentration down- 
wind. (52 refs., 12 tabs., 21 figs.). 


8887 (EGG-NPR-9501) Health and Safety Plan for opere- 
tions performed for the NPR drilling program. Tullis, JA. EG 
and G Idaho, Inc., Idaho Falls, ID (United States). 27 Feb 1991. 
21p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC07-761D01570. Order Number DE93005868. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

This document describes the Health and Safety Plan for opera- 
tions performed for the New Production Reactor (NPR) drilling 
program which establishes procedures and guidelines to minimize 
health and safety risks to the workers. This plan shall be used dur- 
ing all drilling activities associated with data collection and well 
installation for the NPR at the Idaho National Engineering Labora- 
tory. 


8888 (ETDE-IT-93-14) Settlement analysis of main build- 
ing in power plants by means of 2-D and 3-D models. Borsetto, 
M.; Colleselli, F.; Colombo, P.; Corti, G.; Faiella, D.; Giuseppetti, 
G.; La Barbera, G.; Mazza, G.; Tripiciano, L.; Varagnolo, P. Istituto 
Sperimentale Modelli e Strutture SpA (ISMES), Bergamo (italy); 
Padua Univ. (Italy); Ente Nazionale per l'Energia Elettrica, Milan 
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(Italy). Centro di Ricerca Idraulica e Strutturale. 1991. 6p. Order 
Number DE93758932. Source: OSTI; NTIS (US Sales Only); INIS. 

This research was undertaken with the aid of the considerable 
amount of data and measurement gathered by ENEL (italian Elec- 
tricity Board) during the construction and operation of some of its 
power plants. The study also aims at evaluating how the predic- 
tions, based on some currently available calculation methods, 
relate to the actual behaviour of such structures, by giving an a 
posteriori evaluation of the reliability of these methods. The struc- 
tural characteristics of power plant buildings can be described by 
rigid, flexible or intermediate interaction models. The research in- 
cludes the geo-technical characterization of foundation soils and 
settlement analysis by means of 2-D and 3-D models. Comparison 
between caicuiation results and the large amount of settlement 
measurements allowed both the evaluation of the degree of reliabil- 
ity of the methodologies presented, when applied to design, as well 
as, the identification of those factors which mainly affect the correct 
prediction of building behaviour versus time. 


8889 (HW-65733-RD) Waste disposal criteria existing re- 
actor expansion study. Hall, R.B. General Electric Co., Richland, 
WA (United States). Hanford Atomic Products Operation. 17 Nov 
1959. 11p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE93003526. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This document discusses waste disposal criteria were estab- 
lished on the basis that the occurrence of river flow rates which 
were 72 cents of normal would not cause the effects of waste dis- 
posal to exceed limits. Since even the base case exceeds the 
criterion for the average body burden of phosphorus-32, provision 
to reduce the output of this radioisotope must be included in any 
expansion program. Provision to reduce the output of other ra- 
dioisotopes will be required for most cases where the bulk outlet 
temperature limit is 105° or higher. For reactor flow rates exceed- 
ing 100,000 gpm it may be necessary to reduce sodium 
dichromate concentrations as low as 1.5 ppM during periods of low 
river flow. Heat output was discussed but no limit was set. 


8890 (HW-67131) Review of Hanford production reactor 
confinement (Project CGI-791). Trumble, R.E. General Electric 
Co., Richland, WA (United States). Hanford Atomic Products Oper- 
ation. 14 Oct 1960. 31p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO6-76RL01830. Order Number 
DE93006851. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

The Project CGI-791, Reactor Confinement for Hanford produc- 
tion reactors, vas conceived as a result of deliberations concerning 
the release of the Wahluke Slope secondary exclusion zone for pri- 
vate use, and initiated by an authorization and directive from the 
Atomic Energy Commission to proceed with such a project on a 
high priority basis. This authorization was coupled with the estab- 
lishment of limits on reactor heat-generation rates and fission 
product inventories. These limits were to be re-evaluated after sig- 
nificant progress has been made toward providing some undefined 
degree of control of the ultimate release to the environs of any air- 
borne radioactive fission products which might be released into the 
building housing any Hanford production reactor. It is the purpose 
of this report to summarize the philosophical and technical bases 
for the nature and degree of confinement provided under project 
CGI-791, to describe the project, and, further, to indicate the ex- 
pected effectiveness of this confinement system. In discussing the 
expected effectiveness of the project this report is responsive to a 
request from the AEC-HOO. 


8891 (INIS-mf-13406) Phytotoxicology section investiga- 
tion in the vicinity of the Bruce Nuclear Power Development, 
the Pickering Nuclear Generating Station and the Darlington 
Nuclear Generating Station, in October, 1989. Ontario Ministry 
of the Environment, Toronto, ON (Canada). Phytotoxicology Sec- 
tion. Feb 1991. [11] Source: OSTI; NTIS (US Sales Only); INIS. 
Phytotoxicology Section, Air Resources Branch is a participant in 
Pickering and Bruce Nuclear Contingency Plans. Phytotoxicology 
Emergency Response Team is responsible for collecting vegetation 
samples in event of nuclear emergency. The Phytotoxicology Sec- 
tion collects samples around the nuclear generating stations for 
comparison. Because of limited sampling frequency, data from the 
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surveys are not intended to be used as part of a regulatory moni- 
toring program. These data represent an effort by the MOE to 
begin to establish a data base of tritium contents in vegetation. 
The Section has carried out seven surveys in vicinity of Ontario 
Hydro nuclear generating stations since 1981. Surveys were con- 
ducted for tritium in snow in vicinity of Bruce Nuclear Power 
Development (BNPD), Feb 1981; tritium in cell-free water of white 
ash in the vicinity of BNPD, Sep 1981; tritium in snow in the vicin- 
ity of BNPD, Mar 1982; tritium in tree sap in the vicinity of BNPD, 
Apr 1982; tritium in tree sap in the vicinity of BNPD, Apr 1984, tri- 
tium in cell-free water of white ash in vicinity of BNPD, September, 
1985; and tritium in cell-free water of grass in vicinity of Pickering 
Nuclear Generation Station (PNGS), Oct 1986. In all cases a pat- 
tern of decreasing tritium levels with increasing distance from 
stations was observed. in Oct 1989, assessment surveys were 
conducted around BNPD, PNGS, and the new Darlington Nuclear 
Generating Station (DNGS). Purpose of these surveys was to pro- 
vide baseline data for tritium in cell-free water of grass at all three 
locations at the same time of year. As none of the reactor units at 
DNGS had been brought on line at time of survey, this data was to 
be considered pre-operational or background. 


8892 (INIS-mf-13435, pp. 18-21) Current results of seis- 
mological investigation of NPP Jaslovske Bohunice site. 
Firbas, P. (Geofyzika, n.p., Brno (Czechoslovakia)); Smerdova, 
J. Ceska Nukiearni Spolecnost, Prague (Czechoslovakia); 
Ceskoslovenska Vedeckotechnicka Spolecnost Skoda, Prague 
(Czechoslovakia); Ceskoslovenska Vedeckotechnicka Spolecnost 
UJV, Rez (Czechoslovakia). 1992. (In Czech). (CONF-9012162—-: 
Safety and operating reliability of the WWER reactor, Marianske 
Lazne (Czechoslovakia), 11-12 Dec 1990). In Safety and operating 
reliability of reactor VVER (external load). [129] Order Number 
DE93616248. Source: OSTI; NTIS (US Sales Only); INIS. 

The technique is described used in a detailed seismic study be- 
ing performed at the nuclear power plant site according to IAEA 
recommendations. The site has been monitored for several years. 
Signals from individual points are processed centrally. The site is 
part of a region of seismic interest. In the nearby Male Karpaty 
mountains there is a focal zone known also for strong tremors. A 
map is given showing the epicenters of local tectonic shocks for 
the period 1987-1989. (M.D.) 2 figs. 


8893 (SAND-92-2085C) Effluent treatment options for nu- 
clear thermal propulsion system ground tests. Shipers, L.R.; 
Brockmann, J.E. Sandia National Labs., Albuquerque, NM (United 
States). 16 Oct 1992. 13p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-76DP00789. (CONF-930103— 
18: 10. symposium on space nuclear power and propulsion, 
Albuquerque, NM (United States), 10-14 Jan 1993). Order Number 
DE93002300. Source: OSTI; NTIS; INIS; GPO Dep. 

A variety of approaches for handling effluent from nuclear 
thermal propulsion system ground tests in an environmentally ac- 
ceptable manner are discussed. The functional requirements of 
effluent treatment are defined and concept options are presented 
within the framework of these requirements. System concepts differ 
primarily in the choice of fission-product retention and waste han- 
dling concepts. The concept options considered range from closed 
cycle (venting the exhaust to a closed volume or recirculating the 
hydrogen in a closed loop) to open cycle (real time processing and 
venting of the effluent). This paper reviews the strengths and 
weaknesses of different methods to handle effluent from nuclear 
thermal propulsion system ground tests. 


8894 (WHC-EP-0263-Rev.2) Light Water Reactor (WNP-1) 
plant description, New Production Reactor: Revision 2. Shultz, 
M.V. Jr. (Westinghouse Hanford Co., Richland, WA (United 
States)); Heaberlin, S.W.; Jaeckle, J.W.; Jenquin, U.P.; Scobel, J.; 
Amaria, N.D.; Boritz, R.C.; Edmondson, A.D.; Golshani, M.; Kwan, 
H.W.; Lingappan, K.G.; Petersen, GS.; Singh, G.; Siu, 
R.Westinghouse Hanford Co., Richland, WA (United States). Mar 
1991. 540p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-87RL10930. Order Number 
DE93005869. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
The purpose of this report is to provide information for use in the 
preparation of an EIS for the conversion and operation of WNP-1 
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as an NPR at the Hanford Site, Washington. Because environmen- 
tal effects are of primary concern in the EIS, the plant effluents and 
plant systems that directly interact with the environment will be de- 
scribed in particular detail. This report contains the reactor siting 
requirements and the following plant information for the WNP-1 
NPR: Description of the plant structures, reactor and steam electric 
systems, heat dissipation systems, radioactive waste processing 
systems, chemical and biocide waste treatment systems, sanitary 
and other waste treatment systems, and transmission facilities; ra- 
dioactive source terms for normal plant operation; sources and 
releases from design basis and severe accidents, including proba- 
bilistic risk assessment of design basis and severe accidents due 
to external (seismic) and internal events, and characterization of 
severe accident source terms; construction impacts; operation im- 
pacts; decommissioning; and plant design alternatives. 


8895 (WHC-EP-0292-Rev.1) Modular High-Temperature 
Gas-Cooled Reactor plant description at the Hanford Site: 
New Production Reactor: Revision 1. Amaria, N.D. (United 
Engineers and Constructors, Inc., Boston, MA (United States)); Ed- 
mondson, A.D. Westinghouse Hanford Co., Richland, WA (United 
States). Apr 1991. 104p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC06-87RL10930. Order Number 
DE93005811. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

The purpose of this report is to provide information for use in the 
preparation of an Environmental Impact Statement (EIS) for the 
construction and operation of a Modular High Temperature Gas- 
Cooled Reactor —- New Production Reactor (NPR-MHTGR) at the 
Hanford Site in Washington State. 


8896 (WHC-EP—0293-Rev.1) Heavy Water Reactor plant 
description at the Hanford Site: New Production Reactor: Re- 
vision 1. Amaria, N.D. (United Engineers and Constructors, Inc., 
Boston, MA (United States)); Edmondson, A.D. Westinghouse Han- 
ford Co., Richland, WA (United States). Apr 1991. 76p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract ACO6- 
87RL10930. Order Number DE93005801. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

The purpose of this report is to provide information for use in the 
preparation of an Environmental Impact Statement (EIS) for the 
construction and operation of a Heavy Water Reactor — New Pro- 


duction Reactor (NPR-MHTGR) at the Hanford Site in Washington 
State. 
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Refer also to citation(s) 8078, 8096, 8168, 8179, 8650, 8653, 
8671, 8677, 8846, 8847, 8848, 8849, 8850, 8851, 8887, 8889, 
8890, 8894, 8895, 8896, 8986, 8987, 8990, 8991, 8992, 8993, 
8994, 8995, 8996, 8997, 8998, 9004, 9007, 9014, 9063, 9066, 
9067, 9068, 9069, 9070, 9399, 9474, 11135, 11434 


8897 (AECL—10572) Analysis of reactivity feedback ef- 
fects of void and temperature in the MAPLE-X10 reactor. 
Carlson, P.A.; Heeds, W.; Shim, S.Y.; King, S.G. Atomic Energy of 
Canada Ltd., Pinawa, MB (Canada). Whiteshell Nuclear Research 
Establishment. Jul 1992. [19] Source: OSTI; NTIS (US Sales 
Only); INIS. 

The methods used for evaluating the void and temperature reac- 
tivity coefficients for the MAPLE-X10 Reactor are described and 
factors used in estimating their accuracy are discussed. The report 
presents representative transient analysis results using the 
CATHENA thermalhydraulics code. The role of the reactivity coeffi- 
cients and their precision is discussed. The results are reviewed in 
terms of their safety implications. 


8898 (ANL/CP-72503) Modification of a shielded cell to 
handle tritium. Finn, P.A. (Argonne National Lab., IL (United 
States)); Webb, J.P. Argonne National Lab., IL (United States); Ar- 
gonne National Lab., Idaho Falls, ID (United States). [1991]. 7p. 
Sponsored by USDOE, Washington, DC (United States). DOE Con- 
tract W-31109-ENG-38. (CONF-910920-36: 4. topical meeting on 
tritium technology in fission, fusion, and isotopic applications, Albu- 
querque, NM (United States), 29 Sep - 4 oct 1991). Order Number 
DE93005803. Source: OSTI; NTIS (US Sales Only); GPO Dep. 





Irradiated tritium targets may be handled in the Main Cell of the 
Hot Fuel Examination Facility (HFEF) to support transient safety 
tests for the New Production Reactor (NPR). To support this activ- 
ity, the systems at HFEF were examined with the goal of minimizing 
tritium contamination of HFEF while achieving the requirements of 
the transient tests. Conceptual design descriptions are provided for 
required experimental systems and tritium recovery systems. 


8899 (ANL/EP/CP-77803) Greek research reactor perfor- 
mance characteristics after addition of beryllium reflector and 
LEU fuel. Deen, J.R. (Argonne National Lab., IL (United States)); 
Snelgrove, J.L.; Papastergiou, C. Argonne National Lab., IL (United 
States); National Research Centre for the Physical Sciences Dem- 
ocritos, Athens (Greece). [1992]. 10p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-31109-ENG-38. 
(CONF-9209266-2: 1992 international meeting on reduced enrich- 
ment for research and test reactors, Roskilde (Denmark), 27 Sep - 
1 oct 1992). Order Number DE93002930. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The GRR-1 is a 5-MW pool-type, light-water-moderated and- 
cooled reactor fueled with MTR-type fuel elements. Recently 
received Be reflector blocks will soon be added to the core to add 
additional reactivity until fresh LEU fuel arrives. REBUS-3 xy fuel 
cycle analyses, using burnup dependent cross sections, were per- 
formed to assist in fuel management decisions for the water- and 
Be-reflected HEU nonequilibrium cores. Cross sections generated 
by EPRI-CELL have been benchmarked to identical VIM Monte 
Carlo models. The size of the Be-reflected LEU core has been re- 
duced to 30 elements compared to 35 for the HEU water-reflected 
core, and an equilibrium cycle calculation has been performed. 


8900 (ANL/EP/CP-77812) Analytical analyses of startup 
measurements associated with the first use of LEU fuel in 
Romania's 14-MW TRIGA reactor. Bretscher, M.M. (Argonne Na- 
tional Lab., IL (United States)); Sneigrove, J.L.; Ciocanescu, M. 
Argonne National Lab., IL (United States). [1992]. 12p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W- 
31109-ENG-38. (CONF-9209266-6: 1992 international meeting on 
reduced enrichment for research and test reactors, Roskilde (Den- 
mark), 27 Sep - 1 oct 1992). Order Number DE93004152. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The 14-MW TRIGA steady state reactor (SSR) is located in 
Pitesti, Romania. Beginning with an HEU core (10 wt% U), the re- 
actor first went critical in November 1979 but was shut down ten 
years later because of insufficient excess reactivity. Last November 
the Institute for Nuclear Research (INR), which operates the SSR, 
received from the ANL RERTR program a shipment of 125 LEU 
pins fabricated by General Atomics and of the same geometry as 
the original fuel but with an enrichment of 19.7% 235U and a load- 
ing of 45 wt% U. Using 100 of these pins, four LEU clusters, each 
containing a 5 x 5 square array of fuel rods, were assembled. 
These four LEU clusters replaced the four most highly burned HEU 
elements in the SSR. The reactor resumed operations last February 
with a 35-element mixed HEU/LEU core configuration. In prepara- 
tion for full power operation of the SSR with this mixed HEU/LEU 
core, a number of measurements were made. These included con- 
trol rod calibrations, excess reactivity determinations, worths of 
experiment facilities, reaction rate distributions, and themocouple 
measurements of fuel temperatures as a function of reactor power. 
This paper deals with a comparison of some of these measured re- 
actor parameters with corresponding analytical calculations. 


8901 (CEA-CONF-11089) Osiris reactor: Opera irradiation 
loop. Lucot, M.; Colzy, D.; Negri, P.; Roche, M. CEA Centre 
d'Etudes de Saclay, 91 - Gif-sur-Yvette (France). Dept. de 
Mecanique et de Technologie. 1992. [18] (In French). (CONF- 
9205116—: international conference on irradiation technology, 
Saclay (France), 20-22 May 1992). Source: OSTI; NTIS (US Sales 
Only); INIS. 

In this paper we give the specifications of the Opera loop used 
to qualify PWR fuel elements and operating in similar conditions 
that those of a PWR. 


8902 (CEA-CONF—11090) Isabelle 1: Irradiation loop spe- 
cialized in power ramps. Estrade, J. (CEA Centre d’Etudes de 
Saclay, 91 - Gif-sur-Yvette (France). Dept. de Mecanique et de 
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Technologie); Alberman, A. CEA Centre d'Etudes de Saclay, 91 - 
Gif-sur-Yvette (France). Dept. de Mecanique et de Technologie. 
1992. [14] (In French). (CONF-9205116—: International conference 
on irradiation technology, Saclay (France), 20-22 May 1992). 
Source: OSTI; NTIS (US Sales Only); INIS. 

In this paper we give the specifications of the Isabelle 1 loop 
used for testing PWR fuel elements for rapid or slow power ramps 
until 600 W/cm. 


8903 (CEAC-R-8-92) Theoretical bases and possibilities 
of program BRASIER for experimental data fitting and man- 
agement. Quintero, B. (Centro de Estudios Aplicados al Desarrollo 
Nuclear (CEADEN), La Habana (Cuba)); Santos, J.; Garcia Yip, F.; 
Lopez, |. Comision de Energia Atomica, La Habana (Cuba). 1992. 
[22] (In Spanish). Source: OSTI; NTIS (US Sales Only); INIS. 

In the paper the theoretical bases and primary possibilities of the 
program BRASIER are shown. It was performed for the manage- 
ment and fitting of experimental data. Relevant characteristics are: 
Utilization of several regression methods, errors treatment, Point- 
Drop Technique: multidimensional fitting, friendly interactivity, 
graphical possibilities and file management. The fact of using vari- 
ous regression methods has resulted in greater convergence 
possibility with respect to other similar programs that use an 
unique algorithm. 


8904 (CONF-910602-72) Achievability of a 60-year design 
life for DOE’s New Production Reactor-Heavy Water Reactor. 
Clinard, J.A.; Poole, A.B.; Williams, D.L. Jr. Oak Ridge National 
Lab., TN (United States). [1991]. 6p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC05-840R21400. From 
1991 American Society of Mechanical Engineers (ASME) pressure 
vessels and piping conference; San Diego, CA (United States); 23- 
28 Jun 1991. Order Number DE93005807. Source: OSTI; NTIS 
(US Sales Only); GPO Dep. 

Based on insights gained though participation in the Conceptual 
Design Phase review and knowledge of current commercial nuclear 
industry efforts (both technical and regulatory) in the area of plant 
life extension, the cognizant technical management of the New 
Production Reactors Program at Oak Ridge National Laboratory 
(ORNL) consider that a 60-year operating life for the new produc- 
tion reactor-heavy water reactor (NPR-HWR) facility is achievable. 
To confirm this, several test and analysis programs are in process. 
This confirmatory effort is one of filling data gaps. providing miss- 
ing methods and information, and identifying recently improved 
structural design, fabrication, and integrity assurance methods and 
techniques for possible usage by the reactor designer, fabricator, 
and operator. 


8905 (CONF-910602-73) Preliminary leak-before-break 
evaluation procedures for DOE's New Production Reactor- 
Heavy Water Reactor. Gwaltney, R.C. Oak Ridge National Lab., 
TN (United States). [1991]. 7p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC05-840R21400. From 
1991 American Society of Mechanical Engineers (ASME) pressure 
vessels and piping conference; San Diego, CA (United States); 23- 
28 Jun 1991. Order Number DE93005806. Source: OSTI; NTIS 
(US Sales Only); GPO Dep. 

A comprehensive set of guidelines for the application of the leak- 
before-break (LAB) approach to new heavy water production 
reactors was developed. The application of the LAB concept to the 
design of the New Production Reactor-Heavy Water Reactor (NPR- 
HWR) is not only to exempt the piping systems from the dynamic 
effects of pipe ruptures and the elimination of piping restraints as a 
design requirement but will also allow design of a more flexible (or 
less stiff) piping system. Such a system will accommodate the seis- 
mic design events much better than a stiff piping system and will 
also allow design of a more flexible system in that component re- 
placeability can be a viable alternative. The LAB procedures for 
piping were extended to other components in the reactor system 
and these include pumps, valves, flange joints, curved sections of 
pipe, branch connections, pipe fittings, heat exchanger tubes, 
attachments, and vessels such as the reactor vessel and heat ex- 
changer. These preliminary guidelines are based on the adaptation 
of open literature publications of LAB for commercial light water re- 
actors to the NPR-HWR. These guidelines were extended to other 
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components based on experience at Savannah River Laboratory in 
extending LAB to other components in the present reactors. 


8906 (DPW-53-7-1) Process Section, Manufacturing Divi- 
sion monthly report, January 1953. Du Pont de Nemours (E.1.) 
and Co., Wilmington, DE (United States). Explosives Dept. 15 Feb 
1953. 24p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO9-76SR00001. (SR/H-239). Order Num- 
ber DE93001916. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

Progress is reported from the manufacturing division of Savan- 
nah River Plant for January, 1953. Topics include: corosion of heat 
exchangers, reactor components and instrumentation, progress in 
the separations plant, metals fabrication, and progress in Uranium 
fabrication. 


8907 (DPW-53-255) ZPR-Il Program. Wende, C.W.J. Du 
Pont de Nemours (E.|.) and Co., Wilmington, DE (United States). 
Explosives Dept. 27 Jan 1953. 2p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC09-76SR00001. 
(SR/H-263). Order Number DE93004343. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

A tentative program to explore the feasibility of increasing tritium 
production through the use of “light” loadings of natural uranium is 
described. 


8908 (DPW-53-317) Design basis for “C” Area radiation 
heat in reactor structure. Langhaar, J.W. Du Pont de Nemours 
(E.I.) and Co., Wilmington, DE (United States). Explosives Dept. 5 
Feb 1953. 3p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO9-76SR00001. (SR/H-262). Order Num- 
ber DE93004342. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This provides estimated amounts of equivalent gamma and neu- 
tron heat passing outward from the reactor. This provides a design 
basis for the C Area radiation heat in the reactor structure. 


8909 (DPW-53-843) Trip report: Oak Ridge, X-10. Mene- 
gus, R.L. Du Pont de Nemours (E.I.) and Co., Wilmington, DE 
(United States). Explosives Dept. 26 May 1953. 4p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC09- 
76SR00001. (SR/H-307). Order Number DE93005633. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

Short communication. FUEL RODS/transport; FUEL RODS/ 
storage; URANIUM ALLOYS; ALUMINIUM ALLOYS; TRANSPORT; 
STORAGE; SAVANNAH RIVER PLANT; ORNL; ENRICHED URA- 
NIUM; MEETINGS; TRAVEL 


8910 (DPW-53-859) Project 8980, Savannah River Plant, 
100 Areas, actuator hoists, operational safeguards. Morrel, 
V.M. Du Pont de Nemours (E.I.) and Co., Wilmington, DE (United 
States). Atomic Energy Div. 29 May 1953. 1p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC09- 
76SR00001. (SR/H-306). Order Number DE93005632. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

Short communication. HOISTS/safeguards; SAVANNAH RIVER 
PLANT; HOISTS; SAFEGUARDS; POWER SUPPLIES; ELECTRIC 


MOTORS; CONNECTORS; HOISTING; ACTUATORS; REACTOR 
SAFETY 


8911 (DPW-6790) Mechanical development program at 
AM&F. Squires, L. Du Pont de Nemours (E.I.) and Co., Wilming- 
ton, DE (United States). Atomic Energy Div. 11 Dec 1952. 8p. 
Sponsored by USDOE, Washington, DC (United States). 
DOE Contract ACO9-76SR00001. (SR/H-248). Order Number 
DE93002375. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This report briefly describes reactor design and development at 
Savannah River Plant, December, 1952. 


8912 (DPW-6819) Minutes of Technical Division Steering 
Committee meeting December 9, 1952. Evans, L.C. Du Pont de 
Nemours (E.!.) and Co., Wilmington, DE (United States). Technical 
Div. 15 Dec 1952. 7p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO9-76SR00001. (SR/H-296). Or- 
der Number DE93005227. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 


Studies on instrument development and separations develop- 
ment were approved for the periods December 1, 1952 to March 
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31, 1953. 13 man months each were approved for prototype instru- 
mentation programs and general instrument development. Purex 
design testing was allotted 30 man months, operation studies of 
Purex extraction were allotted 24 man months, process chemistry 
was allotted 8 man months, and mechanical development was al- 
lotted 8 man months. These programs are outlined in detail in this 
document. 


8913 (DPW-6821) Thorium irradiation program progress 
report. Montenyohl, V.1. Du Pont de Nemours (E.|.) and Co., Wilm- 
ington, DE (United States). 25 Nov 1952. 2p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO9- 
76SR00001. (SR/H-280). Order Number DE93004679. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

Short communication. THORIUM/extrusion; PROGRESS RE- 
PORT; THORIUM; EXTRUSION; IRRADIATION; CANNING; 
SAVANNAH RIVER PLANT; FUEL RODS; PHYSICAL RADIATION 
EFFECTS 


8914 (DPW-6845) Project 8980, Savannah River Plant, 
200 Area, Building 232-F: Comments on ionization chamber 
design. Purdie, O.D. Du Pont de Nemours (E.I.) and Co., Wilming- 
ton, DE (United States). Explosives Dept. 16 Dec 1952. 2p. 
Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC09-76SR00001. (SR/H-278). Order Number 
DE93004677. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

Short communication. IONIZATION CHAMBERS/fabrication; 
SAVANNAH RIVER PLANT; FABRICATION; SOLDERING; ELEC- 
TRICAL EQUIPMENT; FLANGES; ELECTRIC GROUNDS; 
DESIGN 


8915 (DPW-6847) Probe pins: Materials of construction. 
Ostdahl, H.E. Du Pont de Nemours (E.I.) and Co., Wilmington, DE 
(United States). Explosives Dept. 17 Dec 1952. 1p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO9- 
76SR00001. (SR/H-277). Order Number DE93004676. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

Short communication. REACTOR CHARGING MACHINES/ 
materials; CORROSION RESISTANCE; EXPLOSIVES; DESIGN; 
POSITIONING; MATERIALS 


8916 (DPW-6916) Savannah River Plant trip report, De- 
cember 2-3, 1952. McKeehan, M. Du Pont de Nemours (E.|.) and 
Co., Wilmington, DE (United States). Explosives Dept. 29 Dec 
1952. 2p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC09-76SR00001. (SR/H—-274). Order Number 
DE93004673. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

Approximately seven thousand canned SRP slugs have been ra- 
diographed and cyclographed. These are being classified by their 
non-destructive test defect indications with new systems of defect 
classification. A study is proposed to ascertain which commercial x- 
ray film is the best for slug radiography. Work is proceeding at 
SRP to follow slug failure in the autoclave by radiography. 


8917 (DPW-6918) Trip report: Argonne National Labora- 
tory, December 4, 1952. McKeehan, M. Du Pont de Nemours 
(E.I.) and Co., Wilmington, DE (United States). Explosives Dept. 29 
Dec 1952. 3p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC09-76SR00001. (SR/H-272). Order Num- 
ber DE93004671. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

Short communication. FUEL RODS/nondestructive testing; SPE- 
CIAL PRODUCTION REACTORS/fuel rods; TRAVEL; LEAK 
TESTING; HELIUM; LEAKS; FAILURES; ULTRASONIC TESTING; 
DEFECTS; SAVANNAH RIVER PLANT 


8918 (DPW-6919) Sylvania Electric Products Co. trip re- 
port, December 11, 1952. McKeehan, M. Du Pont de Nemours 
(E.|.) and Co., Wilmington, DE (United States). Explosives Dept. 29 
Dec 1952. 2p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO09-76SR00001. (SR/H-271). Order Num- 
ber DE93004670. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

Short communication. FUEL RODS/ultrasonic testing; MANU- 
FACTURING; EDDY CURRENTS; GRAIN SIZE; SAVANNAH 
RIVER PLANT 


8919 (DUN-31-RD) Reactor Operations daily report, 
November 1, 1965-December 31, 1966. DeNeal, D.L. Douglas 





United Nuclear, Inc., Richland, WA (United States). 1 Nov 1965. 
409p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC06-76RL01830. Order Number DE92040101. 
Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This document provides daily reports of reactor operations from 
November 1, 1965 through December 31, 1966. 


8920 (EGG-RAAM-10307) Design report: SCDAP/RELAP5 
reflood oxidation model. Coryell, E.W.; Chavez, S.A.; Davis, K.L.; 
Mortensen, M.H. EG and G Idaho, Inc., Idaho Falls, ID (United 
States). Oct 1992. 48p. Sponsored by Nuclear Regulatory Commis- 
sion, Washington, DC (United States). DOE Contract 
AC07-761D01570. Order Number DE93005045. Source: OSTI; 
NTIS; INIS; GPO Dep. 

Current SCDAP/RELAPS oxidation models have proven to 
under-predict oxidation, and therefore hydrogen production, when 
modeling reflood during in-pile tests. As an example, while OECD 
LOFT Experiment LP-FP-2 shows significant increases in tempera- 
ture and pressure during reflood due to increased oxidation, only 
minimal additional oxidation is currently predicted with SCDAP/ 
RELAPS5. Since SCDAP/RELAPS5 predicts a steam rich environ- 
ment during reflood, the parameter limiting oxidation must be the 
availability of zircaloy. Two phenomena, not currently modeled, 
may provide the necessary unoxidized zircaloy during reflood: (1) 
localized steam starvation prior to reflood, caused by debris block- 
age or hydrogen generation, or (2) shattering of oxidized cladding 
during reflood. The objective of this design report is to develop 
new models to accurately predict zircaloy cladding oxidation during 
the temperature transients prior to and during reflood. Evidence 
compiled from postirradiation examination (PIE) of fuel bundles 
subjected to severe accident conditions from several in-pile tests is 
used to identify mechanisms for additional cladding oxidation dur- 
ing reflood and to develop specific criteria to determine when these 
mechanisms are applicable. 


8921 (EUR-14416) Annual Report 1991. Operation of the 
high flux reactor. Ahif, J.; Gevers, A. (eds.). Commission of the 
European Communities, Luxembourg (Luxembourg). 1992. [80] 
Source: OSTI; NTIS (US Sales Only); INIS. 

In 1991 the operation of the High Flux Reactor was carried out 
as planned. The availability was more than 100% of scheduled op- 
erating time. The average utilization of the reactor was 69% of the 
practical limit. The reactor was utilized for research programmes in 
support of nuclear fission reactors and thermonuclear fusion, for 
fundamental research with neutrons, for radioisotope production, 
and for various smaller activities. Development activities addressed 
upgrading of irradiation devices, neutron capture therapy, neutron 
radiography and neutron transmutation doping of silicon. General 
activities in support of running irradiation programmes progressed 
in the normal way. 


8922 (HAN-71970-Del.) Hanford Operations Office 
monthly status and progress report: Part 1. Travis, J.E. General 
Electric Co., Richland, WA (United States). Hanford Atomic Prod- 
ucts Operation. Apr 1959. 23p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract ACO6-76RL01830. Order Num- 
ber DE93002439. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This is the monthly report for the Hanford Laboratories Opera- 
tion, April, 1959. Metallurgy, reactor fuels, chemistry, dosimetry, 
separation process, reactor technology, financial activities, visits, 
biology operation, physics and instrumentation research, and em- 
ployee relations are discussed. 


8923 (HAN-76200-Del.) Hanford Operations Office 
monthly status and progress report: Part 1. Travis, J.E. General 
Electric Co., Richland, WA (United States). Hanford Atomic Prod- 
ucts Operation. Jul 1960. 18p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract ACO6-76RL01830. Order Num- 
ber DE93002440. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This is the monthly report for the Hanford Laboratories Opera- 
tion, July, 1960. Metallurgy, reactor fuels, chemistry, dosimetry, 
separation processes, reactor technology, financial activities, visits, 
biology operation, physics and instrumentation research, and em- 
ployee relations are discussed. 
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8924 (HW-27158) Sodium dichromate as a process water 
additive: An evaluation. Lutton, J.M. Hanford Works, Richland, 
WA (United States). 19 Mar 1953. 34p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC06-76RL01830. 
Order Number DE93002150. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

For several years-after the start-up of the Hanford Piles, little 
concern was felt for the quality of process water. Techniques 
developed by CMX and improved in the course of operating experi- 
ence were substantially successful for controlling and removing 
pressure drop film; and corru%ion rates at the early power levels 
were uniformly low and not a matter of concern, particularly since 
slugs were not exposed for more than 250 MWD/ton. As power 
and exposure levels were drastically increased, however, corrosion 
rates began to become serious and now threaten to limit future in- 
creases. Whether or not corrosion was causing these latter 
problems, it was clearly imperative to seek ways to reduce the cor- 
robivity of the water. It was recognized that subtantial savings 
could be made by the elimination of sodium dichromate as a pro- 
cess water additive. Since the rather high pH of process water was 
neceasary primarily to prevent dichromate reduction, the way 
would then be open for reducing the pH, and it was hoped that this 
would improve in-pile corrosion and materially reduce water treat- 
ment costs. There is a large amount of data in the project literature 
pertaining to the dichromate problem, and it seemed urgent in view 
of recent experiences to re-evaluate this information to learn 
whether the issues might not be clarified and firm conclusions 
reached. This document presents such a re-evaluation and drawn 
conclusions which pending the completion of experiments now in 
progress, will serve as a primary basis for technical recommenda- 
tions concerning dichromate addition to process water at all 
existing 100 areas and at the 100-K areas now under construction. 


8925 (HW-27945) Final report on Process Test MR-105-3, 
Evaluation of larger crossheader screen openings for B, D, 
and F reactors. Bloomstrand, R.R. Hanford Atomic Products Oper- 
ation, Richland, WA (United States). 15 May 1953. 4p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract ACO6- 
76RL01830. Order Number DE93003434. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

The installation of crossheader pressure gauges on the reactors 
has shown that excessive pressure drops occur across some 
crossheader screen assemblies, and that the pressure drop across 
the four inch assemblies in the B, D, and F Reactors is significantly 
greater than the six inch assemblies at the DR and H Reactors. 
Since the inlet water system pressure is limited to the 4.5 psi dis- 
charge pressure of the secondary pumps, the reduction of pressure 
resistance downstream of that point would result in higher reactor 
flow rates and increased boiling limits. This test described in this 
report was initiated to determine if four inch crossheader screens 
having equal and 50% greater free-area than DR — H screens 
would significantly reduce the crossheader screen pressure drops 
at the B, D, and F Reactors, and to obtain information regarding 
cone screen plugging rates with larger size screen openings. 


8926 (HW-29022) Preliminary study of the pile effluent 
piping system. Jones, S.S. General Electric Co., Richland, WA 
(United States). Hanford Atomic Products Operation. 20 Oct 1953. 
14p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE93006705. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

In order to carry out the program of increased pile operating 
levels either tube outlet temperature or the water flows must be in- 
creased. This program proposes a considerable increase in both 
the pile effluent water flow and temperature. Consequently an in- 
vestigation was started of problems that might be encountered in 
the pile effluent system. Later, a decision was made that the por- 
tion of this investigation dealing with the effects of increased water 
flow would be handled by the Pile Materials Unit. Therefore this re- 
port serves to present the results of a preliminary investigation of 
the effects of increased water flow and temperatures. 


8927 (HW-30627) Graphite burn-out resulting from car- 
bon monoxide formation in C Pile. Alkire, G.J.; Tillson, R.D.; 
Anderson, H.J.; Carroll, J.L. General Electric Co., Richland, WA 
(United States). Hanford Atomic Products Operation. 1 Feb 1954. 
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30p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE93006707. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

With the introduction of carbon dioxide into the piles as a gas at- 
mosphere, new problems arose which concerned the chemical 
reactions undergone by the pile graphite with the gas atmosphere. 
in the interest of obtaining a better understanding of the nature and 
extent of these graphite-gas reactions, mass spectrometer analy- 
ses of the pile gas from a selected sampling port at C Pile were 
initiated at the time of start-up of that unit and were continued until 
several steady state conditions had been observed. The results of 
these analyses are presented and discussed herein. 


8928 (HW-31053) Final report for Process Test MR-105-4 
- Radiation effects of the removal of front cap supported 
shielding slugs. Bloomstrand, R.R. Hanford Atomic Products Op- 
eration, Richland, WA (United States). 5 Mar 1954. 5p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC06- 
76RL01830. Order Number DE93006708. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

Corrosion of aluminum front cap supported shielding slugs has 
been noted at all reactors except C Reactor which has galvanized 
shiekding pieces. There has been a considerable amount of diffi- 
culty caused by sticking of the places. The difficulty is caused by 
the growth of corrosion products in the annulus around the shield- 
ing piece which affectively siezes it. As recently as June, 1953 the 
shielding pieces on nearly 50 per cent of a group of 40 tubes at B 
Reactor were corroded to the extent that a pipe wrench was re- 
quired for their removal. Similar instances, to varying degrees, 
have occurred at all reactors except C.The purpose of this test was 
to evaluate the radiation affects of removing the front shielding 
pieces as part of a program to eliminate the sticking problem. 


8929 (HW-32003) Production test 105-576-A: Irradiation 
of powder metal compact slugs. Reid, R.W. Hanford Works, 
Richland, WA (United States). 1 Jul 1954. 8p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC06- 
76RL01830. Order Number DE93003397. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

The purpose the production test described in this document was 
to evaluate by pile irradiation the stability and resistance to rupture 
of powdered metal compacts. 


8930 (HW-32800) Causes of damage to tube 1794-C. Wil- 
son, C.D. General Electric Co., Richland, WA (United States). 
Hanford Atomic Products Operation. 19 Aug 1954. 6p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC06- 
76RL01830. Order Number DE93006709. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

Tube 1794-C was removed from the pile as a leaker on July 15, 
1954. The tube had been in-pile since startup and had contained a 
charge of 32 “C” metal slugs just prior to discharge. The tube was 
slit and examined at the 105-DR underwater viewing facility by Pile 
Coolant Studies tube examination personnel. A report is made of 
the examination of tube 1794-C which revealed areas of severe 
pitting damage. This damage was apparently caused by cocked 
slugs abrading the tube. The attack was great enough to cause 
perforation of the tube at about 27 feet from the rear Van Stone 
flange. Examination of the slugs showed that a considerable num- 
ber had been cocked. Evidence of severe tube scarring and rib 
grooves was found on the slugs. Strikingly similar examples of pit- 
ting and grooving were observed on flow laboratory minitubes and 
slugs exposed in high velocity water. It is concluded that the dam- 
age observed both in- and ex- pile was caused by the chattering of 
misaligned low density slugs in a high velocity stream. If the num- 
ber of in-pile occurrences of this attack becomes excessive it is 
recommended that the water flow rate in tubes containing “C’” 
metal slugs be maintained as low as is practical and consistent 
with corrosion limitations. 


8931 (HW-33324) Final reports on PT 105-551-A and Sup- 
plement A, “High exposure thorium” and PT 105-516-A, 
“Effects of irradiation of thorium slugs”. Brugge, R.O. General 
Electric Co., Richland, WA (United States). Hanford Atomic Prod- 
ucts Operation. 17 Nov 1954. 13p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO6-76RL01830. 
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Order Number DE93006844. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

This report discusses Production Test 105-516-A which was writ- 
ten to determine the stability by both measurement and visual 
examination, of thorium slugs as used in flattening columns to ex- 
posures in excess of 400 MWD/AT. Both rolled and extruded 
thorium slugs were used; the highest exposures reached were 
about 1000 MWD/AT. Also discussed is Production Test 105-551-A 
which was written to demonstrate the stability of thorium slugs as 
used in flattening columns at exposures up to approximately 1500 
MWD/AT; the supplement authorized exposures up to 3000 MWD/ 
At. Six tubes of 10-66 material already in the pile were chosen; 
these have been discharged at exposures varying from ~1230 to 
~2000 MWD/At. 


8932 (HW-34000-Del.) 1954 at Hanford. General Electric 
Co., Richland, WA (United States). Hanford Atomic Products Oper- 
ation. 15 Mar 1955. 28p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC06-76RL01830. Order Number 
DE93003311. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This document details activities of the Hanford Atomic Products 
Operation (HAPO) during 1954. 


8933 (HW-43937) Effect of increased electric loads on 
primary substation equipment in 100-B, C, D, DR, F, and H 
areas. Baker, D.S.; McLenegan, D.W. General Electric Co., Rich- 
land, WA (United States). Hanford Atomic Products Operation. 5 
Jul 1956. 41p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO6-76RL01830. Order Number 
DE93003933. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

The loading on the primary transformers which step down the 
230 kv transmission voltage to a distribution voltage of 13.8 kv, at 
100-B-C, 100-D-DR, 100-F, and 100-H Areas will be increased by 
the synchronous motors now being installed in those areas under 
Project CG-558. This report summarizes: The changes in electric 
loads (both kv and power factor) which will result when the new 
motors are placed in service and certain older motors are with- 
drawn from service. Electric loads are tabulated in section 4.0 for 
each area for present conditions, the planned changes and the 
post-CG-558 conditions. The reduction of distribution voltage dur- 
ing the starting of individual 4500 hp synchronous motors. Since 
the synchronous motors will be started across the line as induction 
motors, the starting current will be high, and at a low power factor. 
Voltage drops are calculated for the starting of a synchronous mo- 
tor, with one and then with two transformer banks paralleled. The 
current-interrupting capacity of switchgear vs. the maximum short- 
circuit current which could occur with separate transformers and 
with two primary transformers in parallel. 


8934 (HW-49471) Fuels Preparation Department monthly 
report for March 1957. Hanford Atomic Products Operation, Rich- 
land, WA (United States). 23 Apr 1957. 60p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO6- 
76RL01830. Order Number DE93003513. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

This document details activities of the Fuels Preparation Depart- 
ment during the month of March 1957. 


8935 (HW-53375) Fuels Preparation Department monthly 
report for October 1957. General Electric Co., Richland, WA 
(United States). Hanford Atomic Products Operation. 20 Nov 1957. 
52p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE93003514. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

This document details activities of the Fuels Preparation Depart- 
ment during the month of October 1957. 


8936 (HW-54000-Del.) Hanford Atomic Products Opera- 
tion annual report, 1957. General Electric Co., Richland, WA 
(United States). Hanford Atomic Products Operation. 15 Mar 1958. 
46p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE93003309. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

This annual report details activities of the Hanford Atomic Prod- 
ucts Operation (HAPO) during 1957. 





8937 (HW-54267) Fuels Preparation Department monthly 
report for December 1957. General Electric Co., Richland, WA 
(United States). Hanford Atomic Products Operation. 17 Jan 1958. 
46p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE93003515. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

This document details activities of the Fuels Preparation Depart- 
ment during the month of December 1957. 


8938 (HW-55691) Examination of an enriched | and E 
fuel element failure (RM-218). Zimmerman, D.L. General Electric 
Co., Richland, WA (United States). Hanford Atomic Products Oper- 
ation. 11 Apr 1958. 8p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO06-76RL01830. Order Number 
DE93003936. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

An enriched | & E fuel element failed during irradiation under 
Production Test IP-109-AC in December, 1957. Radiometallurgical 
examination of this slug was requested by the IPD Process Analy- 


sis Operation. This report presents the results of the examination 
work. 


8939 (HW-55801-RD) Bulk outlet temperature limits and 
increased reactor power levels. Jones, S.S. General Electric Co., 
Richland, WA (United States). Hanford Atomic Products Operation. 
21 Apr 1958. 26p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE93003937. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

In a recent report by J.R. Young means of circumventing the 
present bulk temperature limits are suggested. These have definite 
merit but do not present an overall picture of the problem. There- 
fore this bulk temperature limit is reviewed in order to place the 
problem in its full perspective. A program of action is suggested 
that should land to either: Revised operating conditions and pro- 
cess piping to obtain higher power levels at the same bulk outlet 
temperature, or the completion of production tests to permit higher 
bulk outlet temperatures with no significant changes in reactor pip- 
ing. 


8940 (HW-56026-RD) C-Pile production potential. Lang, 
L.W. General Electric Co., Richland, WA (United States). Hanford 
Atomic Products Operation. 12 May 1958. 13p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC06- 
76RL01830. Order Number DE93003938. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

The purpose of this document is to: Provide detailed back-up for 
the C-Pile production figures used in the HAPO Five Year Program 
document, and provide a study base for considering the R & D ef- 
fort and project program required to achieve the production levels 
outlined in the Five Year document, and provide a study base for 
considering the R & D effort and project program required to 
achieve the production levels outlined in the Five Year Document. 


8941 (HW-60596) Existing reactor expansion study basis. 
Heacock, H.W. General Electric Co., Richland, WA (United States). 
Hanford Atomic Products Operation. 24 Jun 1959. 20p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC06- 
76RL01830. Order Number DE93003525. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

The latest HAPO Five Year Program review, HW-59633, fore- 
casts substantial increases in Pu production from the eight existing 
Hanford reactors over the next several years. These production in- 
creases would be attained by a combination of several methods 
which include increased reactor power levels resulting from higher 
process water flow rates and coolant bulk outlet temperatures, 
improved time operated efficiency, higher conversion ratios, and re- 
duced transient reactivity losses. In order to provide a realistic 
basis for budgeting to meet these or other increased production 
goals, it is necessary that a study program be undertaken to deter- 
mine in general terms the plant changes required to support these 
forecasted levels, to evaluate the economic and technical feasibility 
of achieving the process conditions, and to present an integrated 
program for achieving these objectives. This study program will 
necessarily consider the interrelated effects of a number of various 
facets of reactor and water plant process conditions, operational 
requirements, and proposed development programs. The purpose 
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of this document is to present a plan for the execution of the pro- 
posed study. Included in this outline are a review of the basic 
study considerations, problem assignments and schedules, and 
manpower and cost estimates for the performance of the study. 


8942 (HW-60596-RD) Existing reactor expansion study 
basis. Heacock, H.W. Hanford Atomic Products Operation, Rich- 
land, WA (United States). 4 Jun 1959. 23p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO6-76RL01830. 
Order Number DE93003939. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

The latest HAPO Five Year Program review, indicates that signif- 
icant increases in Pu production from the eight existing Hanford 
reactors may be achieved. These production increases would be 
attained by a combination of several methods including increased 
process water flow rates, reactor coolant outlet temperature, im- 
proved time operated efficiency, conversion ratio and induced 
transient reactivity looses. In order to provide a realistic basis for 
budgeting to meet these or other increased production goals, it to 
necessary that a study program be undertaken to determine in 
general terms the more nearly optimum plant changes required 
and to evaluate the economic and technical feasibility of achieving 
future process conditions. The purpose of this document is to 
present a plan for the execution of the prepared study. Included in 
the study outline are the basis study consideration, problem as- 
signments and schedules, required manpower estimates, and 
tentative cost estimates. 


8943 (HW-63924) Reactor hazards review zirconium re- 
tubing of Hanford reactors. Nilson, R. General Electric Co., 
Richland, WA (United States). Hanford Atomic Products Operation. 
15 Feb 1960. 24p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC0O6-76RL01830. Order Number 
DE93006850. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This report examines the pertinent features in the hazards analy- 
ses of the Hanford Reactors which may be affected by the 
substitution of zirconium tubes for the present aluminum process 
tubes. Resized | & E slugs, designed to preserve present pressure 
drops across the active zones and to minimize corrosion, are used 
as examples to compare the characteristics of the zirconium tubes 
reactor with the present. 


8944 (HW-65269-RD) Existing reactor rear face piping re- 
view. Fox, J.M. Jr.; Harrison, C.W.; Reinig, L.P.; Watson, D.F. 
General Electric Co., Richland, WA (United States). Hanford 
Atomic Products Operation. 18 May 1960. 30p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO6- 
76RL01830. Order Number DE93003945. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

The rear face or discharge area of a reactor contains all the ap- 
purtenances necessary to discharge irradiated fuel, to collect hot 
coolant from each process tube, to monitor tube and effluent tem- 
peratures, and to monitor the coolant for ruptured fuel elements. 
Generally, failure of a rear face piping component would not affect 
the safety of the reactor since the coolant has fulfilled its purpose, 
that of cooling the fuel elements. The failure may, however, cause 
failure of one of the monitoring devices and if undetected could 
lead to a minor reactor incident. The Purpose of this report is to 
review all information generated during the past three years con- 
cerning the condition of rear face piping and hardware. This review 
includes the history of rear face piping and hardware problems, 
study activities taken to ascertain the condition of the components, 
action taken to correct actual component failures, programs recom- 
mended to correct deficiencies which operating experience and 
engineering judgement indicate are necessary, and programs to 
accumulate additional information to support design of new piping 
and hardware components. 


8945 (HW-65760) Current status — Second generation 
process tube internal corrosion. Young, J.R. General Electric 
Co., Richland, WA (United States). Hanford Atomic Products Oper- 
ation. 22 Jun 1960. 18p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC06-76RL01830. Order Number 
DE93003946. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
Seven water leaks during the past year because of internal 
corrosion of second generation process tubes have emphasized 
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the need for additional corrosion information. Numerous out-of-pile 
and probolog examinations have been made to determine the na- 
ture of the corrosion, and mixer fuel elements currently are 
charged in central zone tubes in order to reduce the corrosion 
rates. This document presents the data obtained to date as a gen- 
eral description of the tube condition at the time when the mixer 
elements were adopted and outlines future action necessary to 
determine when the second generation tubes must be replaced be- 
cause of internal corrosion. 


8946 (HW-66363) Reliability and safety of the electrical 
power supply compiex of the Hanford production reactors. 
Robbins, F.D. General Electric Co., Richland, WA (United States). 
Hanford Atomic Products Operation. 15 Sep 1960. 114p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC06-76RL01830. Order Number DE93003947. Source: OSTI; 
NTIS (US Sales Only); GPO Dep. 

Safety has been and must continue to be the inviolable modulus 
by which the operation of a nuclear reactor must be judged. A mal- 
function in any reactor may well result in a release of fission 
products which may dissipate over a wide geographical area. Such 
dissipation may place the health, happiness and even the lives of 
the people in the region in serious jeopardy. As a result, the prop- 
erty damage and liability cost may reach astronomical values in the 
order of magnitude of billions of dollars. Reliability of the electrical 
network is an indispensable factor in attaining a high order of 
safety assurance. Progress in the peaceful use of atomic energy 
may take the form of electrical power generation using the nuclear 
reactor as a source of thermal energy. In view of these factors it 
seems appropriate and profitable that a critical engineering study 
be made of the safety and reliability of the Hanford reactors with- 
out regard to cost economics. This individual and independent 
technical engineering analysis was made without regard to Hanford 
traditional engineering and administration assignments. The main 
objective has been to focus attention on areas which seem to merit 
further detailed study on conditions which seem to need adjust- 
ment but most of all on those changes which will improve reactor 
safety. This report is the result of such a study. 


8947 (HW-67139) Laboratory data for review of outlet wa- 
ter temperature limits for BDF type reactors. Waters, E.D.; 
Fitzsimmons, D.E. General Electric Co., Richland, WA (United 
States). Hanford Atomic Products Operation. 11 Dec 1960. 27p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE93006715. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

A knowledge of the thermal and hydraulic conditions within a re- 
actor fuel channel during an inadvertent flow reduction is needed 
to establish reactor operating limits. Such limits, which are based 
on outlet water temperature, are called “trip-after-instability” limits 
by the reactor operating personnel. Laboratory experiments were 
performed to update the knowledge of such conditions in a BDF re- 
actor type fuel channel while using internally and externally cooled 
fuel elements (I&E’s) at tube powers up to 1530 KW. In addition to 
a general extension of previous data, the new data were used to 
review certain specific details involved in “trip-after-instability” limit 
calculations. It was found that in calculating the limits, the isother- 
mal pressure drop across the fuel elements must be related to flow 
rate by the exponent 1.8, (§5P « F'-8), rather than the more 
convenient value of 2.0. It was found that this method of limit de- 
termination is applicable to the high rear header pressures 
presently attained on the reactors and also applicable to tubes with 
very low Panellit pressures. And finally, the validity of certain ana- 
lytical transformations of experimental data, called generalization of 
hydraulic demand curves, was reaffirmed for the above conditions. 


8948 (HW-67491) Supplement F, Production Test IP-314- 
A, Measurement of fuel element temperature changes as the 
result of film deposition. Kratzer, W.K. General Electric Co., 
Richland, WA (United States). Hanford Atomic Products Operation. 
21 Nov 1960. 9p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO06-76RL01830. Order Number 
DE93003949. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
This document discusses the test program of evaluating the tem- 
perature effect of crud film build-up on fuel element heat generating 
surfaces in a carbon steel system. This program has three phases: 
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Measurement of the effect of film build-up during normal high pH 
equilibrium operation; measurement of the temperature effect of 
film build-up subsequent to a loop decontamination; and measure- 
ment of the effect of film build-up in the event of loss of pH control. 


8949 (HW-67720-A) Design of Production Test IP-381-A- 
FP, Irradiation of oversize fuel elements in the C Reactor 
overbored process channel facilities. Hodgson, W.H.; Clinton, 
M.A. General Electric Co., Richland, WA (United States). Hanford 
Atomic Products Operation. 6 Jan 1961. 13p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO6- 
76RL01830. Order Number DE93003952. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

Recent studies have confirmed that large incentives exist for 
overboring the reactor process channels approximately 500 mils in 
the C and five old reactors, under the updated Plant Improvement 
Program. Conservative estimates of the incentives for overboring 
indicate a payout period of about two years for the proposed work, 
an increase in plutonium production of 15-18%, derived from in- 
creased conversion ratio and a reduction in plant unit cost. The 
proposal to overbore the graphite channels approximately 500-550 
mils in one or more of the present Hanford reactors will require fuel 
elements about 0.5-inch larger in diameter than the present | & E 
fuel elements. Since there is only limited experience at HAPO in 
fabrication and irradiation of large diameter fuel elements, it is 
highly desirable to secure additional experience to assure that 
large fuel element technology will be available for full scale reactor 
use in advance of the time when extensive overboring of the old 
reactors is implemented. This report presents the design of the test 
to fabricate and irradiate the oversize (PIP-1) fuel elements. 


8950 (HW-67720-C) Production Test IP0381-A-FP, Irradia- 
tion of oversize fuel elements in the C Reactor overbored 
process channel facility. Clinton, M.A. USAEC Hanford Opera- 
tions Office, Richland, WA (United States). 5 Jan 1961. 14p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE93003951. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

A significant portion of the planned production.gain expected 
from the FY 60 Reactor Plant improvement Program was directly 
related to overboring the existing graphite channels. The overbore 
contemplated was a modest 200 mil enlargement (which would not 
require enlarging the reactor shield penetrations) at those reactors 
which were the last to require tube replacement. This was all that 
appeared feasible in view of the developmental work which had 
been accomplished at the time the program was prepared. Recent 
studies have confirmed that large incentives exist for overboring 
the reactor process channels approximately 500 mils in the C and 
5 old reactors. Conservative estimates of the incentives for 
overboring indicate a payout period of about two years for the pro- 
posed work based on an increase in plutonium production of 
15-18% derived from increased conversion ratio, and a reduction 
in plant unit cost. The proposal to overbore the graphite channels 
approximately 500-550 mils in one or more of the present Hanford 
reactors will require fuel elements about 0.5 inch larger in diameter 
than the present I&E fuel elements. Since there is only limited ex- 
perience at HAPO in fabrication and irradiation of large diameter 
fuel elements, parallel development of large fuel elements is nec- 
essary to ensure that fuel element technology will be available for 
full scale reactor use, should overboring of the old reactors be real- 


ized. This report presents the design of the test to irradiate these 
oversize fuel elements. 


8951 (HW-73777) Irradiation Processing Department 
monthly report, May 1962. General Electric Co., Richland, WA 
(United States). Hanford Atomic Products Operation. 13 Jun 1962. 
67p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE93003503. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

This document details activities of the Irradiation Processing De- 
partment during the month of May 1962. 


8952 (HW-76022) Control of information on Columbia 
River. Johnson, W.E. General Electric Co., Richland, WA (United 
States). Hanford Atomic Products Operation. 27 Dec 1962. 4p. 
Sponsored by USDOE, Washington, DC (United States). DOE 





Contract ACO6-76RL01830. Order Number DE93002083. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

This brief report (December, 1962) discusses the effect of 
effluents from the Hanford Production reactors on the water tem- 
perature of the Columbia River. 


8953 (HW-76405) N-Reactor Department monthly report, 
January 1963. General Electric Co., Richland, WA (United States). 
Hanford Atomic Products Operation. 7 Feb 1963. 45p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC06- 
76RL01830. Order Number DE93003576. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

This report details activities of the N-Reactor Department during 
the month of January 1963. 


8954 (HW-77787) N-Reactor Department monthly report, 
May 1963. General Electric Co., Richland, WA (United States). 
Hanford Atomic Products Operation. 7 Jun 1963. 48p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC06- 
76RL01830. Order Number DE93003579. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

This document details activities of the N-Reactor Department 
during the month of May 1963. 


8955 (HW-80111) N-Reactor Department monthly report, 
December 1963. General Electric Co., Richland, WA (United 
States). Hanford Atomic Products Operation. 7 Jan 1964. 42p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE93003506. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

This document details activities of the N-Reactor Department 
during the month of December 1963. 


8956 (HW-82941) Irradiation Processing Department 
monthly report, August 1964. General Electric Co., Richland, WA 
(United States). Hanford Atomic Products Operation. 15 Sep 1964. 
63p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE93003510. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

This document details activities of the Irradiation Processing De- 
partment during the month of August 1964. 


8957 (HW-82943) Irradiation Processing Department 
monthly report, October 1964. General Electric Co., Richland, 
WA (United States). Hanford Atomic Products Operation. 13 Nov 
1964. 72p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE93003511. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This document details activities of the Irradiation Processing De- 
partment during the month of October 1964. 


8958 (INIS-mf-13401, pp. 181-190) Control rod reactivity 
calibrations for MAPLE-X10. Heeds, W. (Atomic Energy of 
Canada Ltd., Chalk River, ON (Canada). Chalk River Nuclear 
Labs.). Canadian Nuclear Society, Toronto, ON (Canada). 1991. 
[557] (CONF-9106378—: Annual conference of the Canadian Nu- 
clear Association (CNA) and the Canadian Nuclear Society (CNS), 
Saskatoon (Canada), 9-12 Jun 1991). In Proceedings of the Cana- 
dian Nuclear Society 12. annual conference. Order Number 
DE93610781. Source: OSTI; NTIS (US Sales Only); INIS. 

Control rod reactivity calibrations are required to determine key 
design and safety parameters for reactor operations. MAPLE-X10 
calibrations are determined from k,q calculations, using either the 
three-dimensional diffusion code SDDT or the Monte Carlo neutron 
transport code MCNP at twelve standard control rod positions, from 
fully inserted to fully withdrawn. To interpolate smoothly between 
the data points a computer program, CRCAL, was written to provide 
a simple functional relationship between core reactivities (Fz) at rod 
withdrawal positions (z) of the form: Fz = A + Bsin (a + 6 z) + Cz; 
where A, B, C, a and 6 are constants derived from the data using 
the 'Method of Least Squares’. Changes in control rod calibration 
shapes due to '°5Xe build-up and fuel burnup are quantified, com- 
pared and discussed. A comparison of SDDT and MCNP data for 
the same core loading is presented, and methods of validating cal- 
culated control rod calibrations are discussed. It is proposed to use 
CRCAL to compare k,q calculations with criticality measurements, 
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and to determine an average systematic error for the SDDT calcu- 
lations. The function Fz can then be corrected to reflect reality. 


8959 (INIS-mf-13401, pp. 191-196) Preliminary simulation 
of a postulated loss-of-cooling accident in the MAPLE-X10 re- 
actor using the reactor kinetics code tank. Ellis, R.J. (Atomic 
Energy of Canada Ltd., Pinawa, MB (Canada). Whiteshell Nuclear 
Research Establishment). Canadian Nuclear Society, Toronto, ON 
(Canada). 1991. [557] (CONF-9106378-: Annual conference of the 
Canadian Nuclear Association (CNA) and the Canadian Nuclear 
Society (CNS), Saskatoon (Canada), 9-12 Jun 1991). In Proceed- 
ings of the Canadian Nuclear Society 12. annual conference. Order 
Number DE93610781. Source: OSTI; NTIS (US Sales Only); INIS. 

This paper presents the results of a preliminary transient dynam- 
ics simulation using TANK (Transient analysis with Neutron 
Kinetics) for a postulated loss-of-cooling (flow) accident in the light- 
water-cooled and moderated, heavy-water-reflected MAPLE-X10 
Reactor. In the postulated scenario, both the primary cooling pump 
and the secondary-side heat exchanger cooling flow are assumed 
to fail and run down gradually. This scenario was chosen to study 
the reactor behaviour during loss-of-flow accidents. Since the study 
is to determine how TANK predicts behaviour, the pump rundown 
is stylized and not that expected during an actual accident. The 
complex coolant flow behaviour used in the TANK simulation was 
calculated using the thermalhydraulics of CATHENA. The reactor 
behaviour during the first 900 s of the transient is discussed. The 
main observation is that the power level drops, to a decay heat 
level of about 1% of full power (100 kW), as the water temperature 
increases. The net thermal response of the reactor reflects the dif- 
ference between the declining core power and the degree of 
cooling as a function of time. 


8960 (INIS-mf-13402, pp. 2.3-1-2.3-2) Control rod reactiv- 
ity calibrations for MAPLE-X10. Heeds, W. (Atomic Energy of 
Canada Ltd., Chalk River, ON (Canada). Chalk River Nuclear 
Labs.). Canadian Nuclear Association, Toronto, ON (Canada); 
Canadian Nuclear Society, Toronto, ON (Canada). 1991. [311] 
(CONF-9106378—: Annual conference of the Canadian Nuclear As- 
sociation (CNA) and the Canadian Nuclear Society (CNS), 
Saskatoon (Canada), 9-12 Jun 1991). In Conference summaries: 
Summaries of the 31. Canadian Nuclear Association annual confer- 
ence, and the 12. Canadian Nuclear Society annual conference. 
Order Number DE93610782. Source: OSTI; NTIS (US Sales Only); 
INIS. 

See proceedings for full document. 

Short communication. MAPLE TYPE REACTORS/contro! ele- 
ments; C CODES; CALIBRATION; CONTROL ROD WORTHS; M 
CODES; REACTIVITY; REACTIVITY INSERTIONS; REACTIVITY 
WORTHS; REACTOR CORES; S CODES 


8961 (INIS-mf-13402, pp. 2.3-3-2.3-5) Preliminary, simula- 
tion of a postulated loss-of-cooling accident in the MAPLE-X10 
reactor using the reactor kinetics code tank. Ellis, R.J. (Atomic 
Energy of Canada Ltd., Pinawa, MB (Canada). Whiteshell Nuclear 
Research Establishment). Canadian Nuclear Association, Toronto, 
ON (Canada); Canadian Nuclear Society, Toronto, ON (Canada). 
1991. [311] (CONF-9106378—: Annual conference of the Canadian 
Nuclear Association (CNA) and the Canadian Nuclear Society 
(CNS), Saskatoon (Canada), 9-12 Jun 1991). In Conference sum- 
maries: Summaries of the 31. Canadian Nuclear Association 
annual conference, and the 12. Canadian Nuclear Society annual 
conference. Order Number DE93610782. Source: OSTI; NTIS 
(US Sales Only); INIS. 

See proceeding for full text. 

Short communication. MAPLE TYPE REACTORS/loss of 
coolant; REACTOR KINETICS/t codes; C CODES; COMPUTER- 
IZED SIMULATION; LOSS OF FLOW 


8962 (INIS-mf-14115) Investigations related to the man- 
agement of wastes from the Rossendorf research reactor. 
Project study. Quaas, H.; Boerner, H.J.; Wolf, D. NOELL-LGA 
Gastechnik GmbH, Freiberg (Germany); Deutsches Brennstoffinsti- 
tut Freiberg GmbH (Germany); Bundesministerium fuer Forschung 
und Technologie, Bonn (Germany). 20 Dec 1991 104p. (in Ger- 
man). Contract BMFT 02S7410. Order Number DE93766080. 
Source: OSTI; NTIS (US Sales Only); INIS. 
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The objective of the study consists in working out a technologi- 
cally continuous waste management concept for the spent nuclear 
fuel from the Rossendorf research reactor (RFR) in operation since 
1957. After backfitting, including replacement of the reactor pres- 
sure vessel, the facility went into operation again in January 1990 
and continued until 30 June 1991. The fuel elements spent so far 
are stored compactly under water in two storage ponds near the 
RFR which have a total capacity of 3498 storage places. 2100 of 
them are already occupied by fuel elements which differ in their ge- 
ometrical dimensions, in the type of fuel, and in number. During 
normal operation 200 fuel elements arise annually. In this regard, 
the Central Institute of Nuclear Research at Rossendorf faces the 
following problems: The USSR does not take back the spent nu- 
clear fuel; about 70% of their storage capacity is already utilized; 
the storage ponds have to be backfitted to guarantee leak tight- 
ness. That requires a temporary relocation of the fuel elements 
and waste management start in January 1994. There are no waste 
management technologies and techniques available for the RFR, 
and the integrity of several fuel elements is endangered due to al- 
ready visible corrosion effects. (orig.). 


8963 (INIS-SU-339/A, pp. 3-9) Stochastic dynamics of a 
periodical reactor. Shabalin, E.P. (Joint Inst. for Nuclear Re- 
search, Dubna (Russian Federation)). Gosudarstvennyj Komitet po 
Ispol'zovaniyu Atomnoj Ehnergii SSSR, Moscow (Russian Federa- 
tion). Inst. Atomnoj Ehnergii. 1991. [48] (In Russian). In Physics of 
nuclear reactor: Scientific-technical collection. Order Number 
DE93617443. Source: OSTI; NTIS (US Sales Only); INIS. 

The dynamics of a pulsed periodical reactor (PPR) are analyzed 
beyond the region of stability on the basis of a discrete model is 
analyzed. It is shown that at a certain power lewel PPR with nega- 
tive temperature coefficient will inevitably feature the stochastic 
behaviour of power pulse energy, the so called determinated 
chaos. The nature of transition to the chaos depends on the nature 
of feedback and specific model of dynamics. Feingenbaum transi- 
tion in the most likely one when the random motion occurs after an 
infinite sequence of bifureations of oscillation period doubling. It 
also shown that PPR transition to chaos may be considered as a 
safe one. 16 refs.; 10 figs. 


8964 (INIS-SU-339/A, pp. 10-23) Kinetics of two-section 
booster-reactor with asymmetric neutron connection between 
sections. Kolesov, V.F.; Malinkin, A.A. Gosudarstvennyj Komitet 
po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (Russian Fed- 
eration). Inst. Atomnoj Ehnergii. 1991. [48] (In Russian). In Physics 
of nuclear reactor: Scientific-technical collection. Order Number 
DE93617443. Source: OSTI; NTIS (US Sales Only); INIS. 

The article presents the results of the calculational analysis of 
the kinetics of the idealized versions of a two-section booster- 
reactor with primarily unilateral neutron coupling between sections 
which is established through utilization of one of the sections of 
threshold fissile material. The dependence of transients in the 
booster reactor on delayed neutron parameters, selected source of 
primary neutrons and source intensity are run down. It is shown 
that the booster-reactor under consideration can generate several 
tens of times shorter fission pulses as compared with ordinary one- 
section booster-reactor and that this system features rather high 
parameters (though they are lower than those under booster condi- 
tions) even during operation in the pulsed reactor mode. 15 refs.; 8 
figs.; 8 tabs. 


8965 (INIS-SU-339/A, pp. 23-26) Design modes of fission 
pulse generation in BIGR reactor with intense source of 
delayed neutrons initiation. Smirnov, |.G.; Kuvshinov, M.I.; Bog- 
danov, V.N.; Pichugin, A.M. Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (Russian Federa- 
tion). Inst. Atomnoj Ehnergii. 1991. [48] (In Russian). In Physics of 
nuclear reactor: Scientific-technical collection. Order Number 
DE93617443. Source: OSTI; NTIS (US Sales Only); INIS. 

Fission pulse generation modes have been mastered and are 
standard now for BIGR reactor (stop and transit of the rod through 
the core) with power level initiation attained in the period of reactor 
power increase. As a whole, these modes enable to generate at 
BIGR reactor the pulses whose parameters (energy release, ampli- 
tude, half-width) may even achieve the maximum values under 
significant improvement of operation safety. 5 refs.; 2 figs. 
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8966 (INIS-SU-339/A, pp. 26-31) Determination of effec 
tive parameters of point kinetics upon the results of pulse 
experiment on subcritical or slightly supercritical reactor. Kho- 
ruzhij, V.Kh.; Koshelev, A.S. Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (Russian Federa- 
tion). Inst. Atomnoj Ehnergii. 1991. [48] (In Russian). In Physics of 
nuclear reactor: Scientific-technical collection. Order Number 
DE93617443. Source: OSTI; NTIS (US Sales Only); INIS. 

A technique is described for determining the effective parameters 
of neutron kinetics by the curve of fission intensity drop which is 
plotted on the basis of the results of a pulse reactor experiment 
under reactivity lower than the effective share of delayed neutrons. 
The techniques is realized in the form of a set of Fortran subpro- 
grams. 6 refs.; 2 tabs. 


8967 (INIS-SU-339/A, pp. 31-38) Temperature and defor- 
mation calculation in sealing covers of pulsed nuclear 
reactors. Kolesov, V.F.; Khoruzhij, V.Kh. Gosudarstvennyj Komitet 
po Ispol'zovaniyu Atomnoj Ehnergii SSSR, Moscow (Russian Fed- 
eration). Inst. Atomnoj Ehnergii. 1991. [48] (In Russian). in Physics 
of nuclear reactor: Scientific-technical collection. Order Number 
DE93617443. Source: OSTI; NTIS (US Sales Only); INIS. 

A technique and some results of calculating spatial and time dis- 
tributions of temperature and deformations in the sealing covers of 
pulsed nuclear reactors (PNR) are presented. It is assumed that 
cylindrical RNR core is composed of several units in the form of 
disks with large axial cavities contained in the sealing covers in the 
form of hollow rings with rectangular cross section and different 
wall thickness in various parts. The problems of temperature and 
deformation calculations were solved numerically: the first one - 
using the method of orthogonal matrix run, and the second nonlin- 
ear problem - by means of iterative process. General regularities in 
the behaviour of the sealing covers under different PNR operating 
conditions which have been determined on the basis of specific 
calculations, are presented. 8 refs.; 3 figs. 


8968 (INIS-SU-339/A, pp. 39-40) On the opportunity of ap- 
plying shooting source method for reactivity measurement of 
pulsed reactor. Peshekhonov, D.P.; Kuvshinov, M.I.; Zakharov, 
A.N. Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Moscow (Russian Federation). Inst. Atomnoj Ehnergii. 
1991. [48] (In Russian). In Physics of nuclear reactor: Scientific- 
technical collection. Order Number DE93617443. Source: OSTI; 
NTIS (US Sales Only); INIS. 

A series of measurements of reactivity in the range of its varia- 
tions from 0 up to 16.5 6.4 was carried out at two pulsed reactors 
by the shooting source method. Equipment, measurement tech- 
nique and experimental information analysis method are described 
briefly. Accuracy achieved in the experiments points to the appro- 
priateness of the application of the shooting source method 
alongside with the already used method of measuring pulsed reac- 
tor reactivity. 6 refs.; 1 tab. 


8969 (INIS-SU-339/A, pp. 43-46) The theory of existence 
of pseudoasymptotic nonstationary neutron distribution in 
pulsed fast reactors. Romanov, V.M. Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (Russian Federa- 
tion). Inst. Atomnoj Ehnergii. 1991. [48] (In Russian). In Physics of 
nuclear reactor: Scientific-technical collection. Order Number 
DE93617443. Source: OSTI; NTIS (US Sales Only); INIS. 

A solution of one-dimensional nonstationary equation of neutron 
transport by the Laplace transformation method is presented. It is 
shown that when the indicatrix of neutron scattering is presented in 
the form of a sum of monotonous and delta-shape parts of the 
equations which depends stepwisely on time, highest discrete val- 
ues conditioned by the existence of pseudoasymptotic neutron 
distributions are observed in the spectrum of equation intrinsic val- 
ues in addition to the main asymptotic one. Calculational and 
experimental results obtained for a small-size reactor with beryllium 
reflector are presented to illustrate the given theory. 5 refs.; 3 figs. 


8970 (LIYaF-1704) Universal cold and ultracold neutron 
source: The determination of heat and hydraulic characteris- 
tics of the cryogenic circulation source contour. Altarev, 1.S.; 
Konoplev, K.A.; Mityukhlyaev, V.A.; Serebrov, A.P.; Zakharov, A.A. 





AN SSSR, Leningrad (Russian Federation). Inst. Yadernoj Fiziki. 
1991. [36] (In Russian). Source: OSTI; NTIS (US Sales Only); INIS. 

The creation of the liquid hydrogen cold and ultracold neutron 
source in the PIK reactor (Gatchina) is considered. The calculation 
method and code for natural circulation loop with horizontal part 
are proposed. The loop permits to maintain the hydrogen in the 
source in the subcooled conditions. The advantage of subcooled 
neutron source is presented. The optimization and calculation of 
the natural circulation loop for PIK reactor neutron source were 
carried out. 13 refs.; 12 figs.; 3 tabs. 


8971 (NINR—E002-92) Control of the integrity of the fuel 
elements and the 30 years old reactor tank at the Dalat nuclear 
research reactor. Hien, P.D. (National Inst. for Nuclear Research, 
Da Lat (Viet Nam)); Binh, N.T.; Ngo, N.T.; Nang, N.T.; Phuong, 
T.T.; Khang, N.P.; Bac, V.T. National Inst. for Nuclear Research, 
Da Lat (Viet Nam). 1992. [9] (CONF-920577-: Interregional semi- 
nar on ageing, decommissioning and/or major refurbishment of 
research reactors, Bangkok (Thailand), 18-22 May 1992; IAEA- 
SR-179/14C.). Source: OSTI; NTIS (US Sales Only); INIS. 

The aluminum tank of the Dalat nuclear research reactor is three 
decades old. Recent underwater optical inspection has revealed a 
number of corrosion spots, causing a certain concern about its 
longevity. Concerning the fuel assemblies of the Russian type 
VVR-M2 a regular radioactivity monitoring of air and reactor coolant 
water has not observed so far any anomaly related to the leakage 
of fission products. However, with more than 11,000 operating 
hours at nominal power since 1984 some fuel assemblies are now 
approaching the last stage of their lifetime and early detection of 
fuel failure must be paid due attention. Appropriate measures have 
been taken to maintain as good as possible the parameters of the 
primary coolant water during reactor shut-down periods, especially 
in the stagnant zones of the pool. Routine low-level measurements 
of fission products allow the early detection of anomaly leakage of 
the whole core as minor as 0.03 mCv/h of Xe-135 released into the 
pool water. Accurate account of the pool water loss and replenish- 
ment ensures the detection of invisible water leakage through the 
aluminum tank as low as 10 liters/week. Results of corrosion prod- 
ucts monitoring show a slight increasing trend of corrosion rate of 
the whole primary coolant system. However from these data it is 
hard to conclude about the development status of the corrosion ob- 
served optically in the reactor tank.(Authors)(4 Fig. 4 Tables). 


8972 (PNL-SA-19113) Tritium permeation and related 
studies on barrier treated 316 stainless steel. Gilbert, E.R. (Pa- 
cific Northwest Lab., Richland, WA (United States)); Allen, R.P.; 
Baldwin, D.L.; Bell, R.D.; Brimhall, J.L.; Clemmer, R.G.; 
Marschman, S.C.; McKinnon, M.A.; Page, R.E.; Powers, H.G.; 
Chalk, S.G. Pacific Northwest Lab., Richland, WA (United States). 
Sep 1991. 9p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO6-76RL01830. (CONF-910920-35: 4. 
topical meeting on tritium technology in fission, fusion, and isotopic 
applications, Albuquerque, NM (United States), 29 Sep - 4 oct 
1991). Order Number DE93005866. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

To verify the performance of permeation-resistant cladding for tri- 
tium targets designed for a New Production Reactor Light Water 
Reactor, a tritium test facility was designed, developed, and certi- 
fied. Testing is ongoing to verify the performance of reference 
designed targets. Accurate measurements were taken of tritium 
permeating from barrier-coated cladding specimens immersed in 
high-temperature autoclaves configured to simulate reactor coolant 
conditions. The tritium test pressure is controlled by heating a 
zirconium-alloy getter, previously charged with tritium, to a temper- 
ature that corresponds to a specified test pressure. 


8973 (RRD-RTS—-920119) Corrosion of aluminum cladding 
under optimized water conditions. Gibbs, A. Westinghouse Sa- 
vannah River Co., Aiken, SC (United States). 8 Jul 1992. 35p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO9-89SR18035. Order Number DE93004958. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Experience at SRS, ORNL, BNL, and Georgia Institute of Tech- 
nology involving irradiated aluminum clad fuel and target elements, 
as well as studies of non-irradiated aluminum indicate that some 
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types of aluminum assemblies can be kept in a continually well- 
deionized water atmosphere for up to 25 years without problems. 
SRS experience ranges from 2.75 years for the L-1.1 charge kept 
in deionized D20' to greater than 10 years for assemblies stored 
in the Receiving Basin for Off-site Fuel (RBOF)*. Experience at 
Georgia Institute of Technology reactor in Atlanta yielded the 
longest value of 25 years without problems. The common denomi- 
nators in all of the reports is that the water is continually deionized 
to approximately 2 MQ (2 x 10®ohms) resistivity and the contain- 
ers for the water are stainless steel or other non-porous material. 
This resistivity value is equivalent to a value of 0.5 micromhos or 
microSiemens conductivity and is reagent grade | quality water.° 4 
tabs, 26 refs. 


8974 (WHC-EP—0291-Rev.1) Heavy Water Reactor support 
facilities description at the Hanford Site: New Production Re- 
actor: Revision 1. Carlson, A.B. (Westinghouse Hanford Co., 
Richland, WA (United States)); Pajunen, A.L.; Reddick, G.W. Jr.; 
Schofield, J.S.; Jackson, R.R. Westinghouse Hanford Co., Rich- 
land, WA (United States). Apr 1991. 151p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC06-87RL10930. 
Order Number DE93005385. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

The purpose of this document is to describe the processes and 
facilities required to perform the reactor supporting functions as- 
suming the Heavy Water Reactor (HWR) is selected as a New 
Production Reactor (NPR) for siting at Hanford. The descriptions, 
to the extent possible, are based on information provided in Heavy 
Water New Production Reactor (HWR-NPR) Support Facilities De- 
scription and Environmental Release Evaluation, WSRC-RP-263 
(WSRC 1989), hereafter referred to as the generic HWR support 
document. In addition to these descriptions, environmental releases 
associated with construction activities, normal operation, and 
bounding potential accident events are estimated as applicable to 
implementation of the HWR support facilities at the Hanford Site. 


8975 (WHC-EP-0587) Groundwater impact assessment 
report for the 400 Area ponds. Westinghouse Hanford Co., Rich- 
land, WA (United States). Oct 1992. 142p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO06-87RL10930. 
Order Number DE93005843. Source: OSTI; NTIS; INIS; GPO Dep. 

The 400 Area Secondary Cooling Water stream (informally des- 
ignated the process sewer effluent) discharges to the 4608B and 
4608C percolation ponds (informally designated the 400 Area 
ponds) located north of the 400 Area perimeter fence. This report 
satisfies one of the requirements of the Hanford Federal Facility 
Agreement and Consent Order (Tri-Party Agreement) Milestone M- 
17-00B as agreed by the US Department of Energy, Washington 
State Department of Ecology, and the US Environmental Protection 
Agency. Tri-Party Agreement Milestone M-17-00B includes a re- 
quirement to assess impacts to groundwater from disposal of the 
process effluent to the 400 Area ponds. 


8976 (WHC-SA-1550) Shielding research at the Hanford 
Site. Bunch, W.L. Westinghouse Hanford Co., Richland, WA 
(United States). Sep 1992. 11p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC06- 
87RL10930. (CONF-921102-49: Joint American Nuclear Society 
(ANS)/European Nuclear Society (ENS) international meeting on 
fifty years of controlled nuclear chain reaction: past, present, and 
future, Chicago, IL (United States), 15-20 Nov 1992). Order Num- 
ber DE93004491. Source: OSTI; NTIS; INIS; GPO Dep. 

The original three plutonium production reactors (B, D, and F) 
constructed at the Hanford Site in 1943-1944 had shields consist- 
ing of alternate layers of iron and a high-density pressed-wood 
product called Masonite *. This design was the engineering re- 
sponse to the scientific request for a mixture of iron and hydrogen. 
The design mix was based on earlier studies using iron and water 
or iron and paraffin; however, these materials did not have satis- 
factory structural characteristics. Although the shields performed 
satisfactorily, the fabrication cost was high. Each piece had to be 
machined precisely to fit within structural webs, so as not to 
introduce cracks through the shield. Before 1950, two additional re- 
actors (DR and H) were built using the same shield design. At the 
request of R.L. Dickeman, an experimental facility was included in 
the top of the DR Reactor to permit evaluation of shield materials. 
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Concurrent with the measurement of attenuation properties of ma- 
terials in this facility, a program was undertaken to investigate the 
structural characteristics of various high-density Portland cement 
concretes. This research effort continued for over a decade, and 
led to the use of these concretes in subsequent reactor shields at 
the Hanford Site and elsewhere with significant savings in con- 
struction costs. Completion of the attenuation and_ structural 
measurements on the various high-density concretes provided a 
database that could be used in the design of shields for new reac- 
tors. At the Hanford Site, the top shield of the C Reactor was 
constructed of concrete, whereas the sides were constructed of 
iron-Masonite. As more and more data were acquired, the later 
rectors, KE, KW, and NPR, had shields of various tested con- 
cretes. Using concrete in these shields materially reduced the cost 
of the facilities. Additionally, studies on heat damage to the ma- 
sonite resulted in changes that permitted increases in production, 
while at the same time maintaining shield integrity. 


8977 (WSRC-RP-89-1230) Assessment of susceptibility 
of Type 304 stainless steel to intergranular stress corrosion 
cracking in simulated Savannah River Reactor environments. 
Ondrejein, R.S.; Caskey, C.R. Jr. Westinghouse Savannah River 
Co., Aiken, SC (United States). 1 Dec 1989. 206p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC09- 
89SR18035. Order Number DE93004434. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Intergranular stress corrosion cracking (IGSCC) of Type 304 
stainless steel rate tests (CERT) of specimens machined was eval- 
uated by constant extension from Savannah River Plant (SRP) 
decontaminated process water piping. Results from 12 preliminary 
CERT tests verified that IGSCC occurred over a wide range of 
simulated SRP envirorments. 73 specimens were tested in two sta- 
tistical experimental designs of the central composite class. In one 
design, testing was done in environments containing hydrogen per- 
oxide; in the other design, hydrogen peroxide was omitted but 
oxygen was added to the environment. Prediction equations relat- 
ing IGSCC to temperature and environmental variables were 
formulated. Temperature was the most important independent 
variable. IGSCC was severe at 100 to 120C and a threshold tem- 
perature between 40C and 55C was identified below which IGSCC 
did not occur. In environments containing hydrogen peroxide, as in 
SRP operation, a reduction in chloride concentration from 30 to 2 
ppB also significantly reduced IGSCC. Reduction in sulfate concen- 
tration from 50 to 7 ppB was effective in reducing IGSCC provided 
the chloride concentration was 30 ppB or less and temperature 
was 95C or higher. Presence of hydrogen peroxide in the environ- 
ment increased IGSCC except when chloride concentration was 11 
ppB or less. Actual concentrations of hydrogen peroxide, oxygen 
and carbon dioxide did not affect IGSCC. Large positive ECP val- 
ues (+450 to +750 mV Standard Hydrogen Electrode (SHE)) in 
simulated SRP environments containing hydrogen peroxide and 
were good agreement with ECP measurements made in SRP reac- 
tors, indicating that the simulated environments are representative 
of SRP reactor environments. Overall CERT results suggest that 
the most effective method to reduce IGSCC is to reduce chloride 
and sulfate concentrations. 


8978 (WSRC-TR-92-027) Analysis of debris vacuumed 
from K-Reactor tank. Baumann, E.W. Westinghouse Savannah 
River Co., Aiken, SC (United States). 20 Jan 1992. 19p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
ACO09-89SR18035. Order Number DE93003321. Source: OSTI; 
NTIS; GPO Dep. 

During the ultrasonic (UT) inspection of K-Reactor tank by the 
Equipment Engineering Section in the spring of 1990, solid mate- 
rial (termed debris) was seen on the bottom of the tank. When the 
UT inspection was complete, a specially designed underwater vac- 
uum cleaner was used to collect the accumulation at 17 monitor 
pin positions. This material was sent to SRL for characterization as 
an action item of the Reactor Corrosion Mitigation Committee. Ac- 
quisition of this debris provided an opportunity to obtain first-hand 
information about conditions within the tank that affect corrosion 
conditions and/or moderator chemistry. The purpose of this 
memorandum is to describe the results of the analyses and the im- 
plications of what was found. 
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8979 (WSRC-TR-92-097-Rev.1) Heat exchanger restart 
evaluation: Revision 1. Morrison, J.M.; Hirst, C.W.; Lentz, T.F. 
Westinghouse Savannah River Co., Aiken, SC (United States). 18 
Mar 1992. 77p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC09-89SR18035. Order Number 
DE93004301. Source: OSTI; NTIS; INIS; GPO Dep. 

On December 24, 1991, the K-Reactor was in the shutdown 
mode with full AC process water flow and full cooling water flow. 
Safety rod testing was being performed as part of the power as- 
cension testing program. The results of cooling water samples 
indicated tritium concentrations higher than allowable. Further sam- 
pling and testing confirmed a Process Water System to Cooling 
Water System leak in heat exchanger 4A (HX 4A). The heat ex- 
changer was isolated and the plant shutdown. Heat exchanger 4A 
was removed from the plant and moved to C-Area prior to perform- 
ing examinations and diagnostic testing. This included locating and 
identifying the leaking tube or tubes, eddy current examination of 
the leaking tube and a number of adjacent tubes, visually inspect- 
ing the leaking tube from both the inside as well as the area 
surrounding the identified tube. The leaking tube was removed and 
examined metallurgically to determine the failure mechanism. In 
addition ten other tubes that either exhibited eddy current indica- 
tions or would represent a baseline condition were removed from 
heat exchanger 4A for metallurgical examination. Additional analy- 
sis and review of heat exchanger leakage history was performed to 
determine if there are any patterns which can be used for predic- 
tive purposes. Compensatory actions have been taken to improve 
the sensitivity and response time to any future events of this type. 
The results of these actions are summarized. 


8980 (WSRC-TR-92-503-1) SRS scientific and technical 
abstracts, July-September 1992. Westinghouse Savannah River 
Co., Aiken, SC (United States). Oct 1992. 103p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO9- 
89SR18035. Order Number DE93005206. Source: OSTI; NTIS; 
GPO Dep. 

This document focuses on the scientific and technical information 
(STT) reports, articles, and presentations generated at the site by 
various authors and organizations of Westinghouse Savannah 
River Company and its subcontractors. Abstracts of these STI 
products are contained within this document. The abstracts have 
been compiled as they originally appeared in the source reports. 
No changes to the content have been made except as necessary 
to correct errors of spelling, to reduce abstract length, or to ensure 
that the information is unclassified. The abstracts are organized ac- 
cording to information categories (“UC” categories) established by 
the Department of Energy’s Office of Scientific and Technical Infor- 
mation (OSTI). When reports fall into more than one category, their 
abstract is included as an entry in the most applicable section of 
this document. UC-700 General, Miscellaneous, and Progress Re- 
ports, UC-701 Chemistry, UC-702 Environmental Sciences, UC-703 
Geosciences, UC-704 Materials, UC-705 Mathematics and Com- 
puter Sciences, UC-706 Engineering, Equipment, and Instruments, 
UC-707 Health and Safety, UC-708 Biological Sciences, UC-711 
Chemical Separation Processes for Plutonium and Uranium, 
UC-712 Inertial Confinement Fusion, UC-713 Radioisotope and Ra- 
diation Applications, UC-714 Criticality Studies, UC-715 Technology 
- Feed Materials, UC-721 Defense Waste Management, UC-722 
Transportation of Nuclear Materials, UC-731 Nuclear Materials Pro- 
duction, UC-732 Special Isotope Separation (Plutonium), UC-733 
Nuclear Raw Materials, UC-741 Chemical High Explosives, UC-742 
Applications of Explosions, UC-743 Nuclear Propulsion Systems, 
UC-744 Aerospace Nuclear Safety, and Index 91. 
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Refer also to citation(s) 7830, 8082, 8214, 8826, 8827, 8845, 8882, 
8883, 8887, 8894, 8905, 8926, 9176, 9630, 9637, 10528, 11464 


8981 (ANL/CP-75966) Review process and quality assur- 
ance In the EBR-II probabilistic risk assessment. Roglans, J.; 
Hill, D.J.; Ragland, W.A. Argonne National Lab., IL (United States). 
[1992]. 7p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-31109-ENG-38. (CONF-930116—23: 
Probabilistic safety assessment international topical meeting (PSA 





93), Clearwater Beach, FL (United States), 27-29 Jan 1993). Order 
Number DE93004802. Source: OSTI; NTIS; INIS; GPO Dep. 

A Probabilistic Risk Assessment (PRA) of the Experimental 
Breeder Reactor Il (EBR-Il), a Department of Energy (DOE) Cate- 
gory A reactor, has recently been completed at Argonne National 
Laboratory (ANL). Within the scope of the ANL QA Programs, a QA 
Plan specifically for the EBR-I| PRA was developed. The QA Plan 
covered all aspects of the PRA development, with emphasis on the 
procedures for document and software control, and the internal and 
external review process. The effort spent in the quality assurance 
tasks for the EBR-II PRA has reciprocated by providing acceptance 
of the work and confidence in the quality of the results. 


8982 (BNL-48054) Applicability of trends in nuclear 
safety analysis to space nuclear power systems. Bari, R.A. 
Brookhaven National Lab., Upton, NY (United States). 1 Oct 1992. 
4p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-76CH00016. (CONF-930103—19: 10. symposium 
on space nuclear power and propulsion, Albuquerque, NM (United 
States), 10-14 Jan 1993). Order Number DE93003169. Source: 
OSTI; NTIS; INIS; GPO Dep. 

A survey is presented of some current trends in nuclear safety 
analysis that may be relevant to space nuclear power systems. 
This includes: lessons learned from operating power reactor safety 
and licensing; approaches to the safety design of advanced and 
novel reactors and facilities; the roles of risk assessment, ex- 
tremely unlikely accidents, safety goals/targets; and risk-benefit 
analysis and communication. 


8983 (BNL-NUREG—48100) Risk-based configuration con- 
trol: Application of PSA in improving technical specifications 
and operational safety. Samanta, P.K. (Brookhaven National 
Lab., Upton, NY (United States)); Kim, 1I.S.; Vesely, W.E. 
Brookhaven National Lab., Upton, NY (United States). [1992]. 6p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-76CH00016. (CONF-930116—11: Probabilistic 


safety assessment international topical meeting (PSA 93), Clearwa- 


ter Beach, FL (United States), 27-29 Jan 1993). Order Number 
DE93002938. Source: OSTI; NTIS; INIS; GPO Dep. 

Risk-based configuration contro] is the management of compo- 
nent configurations using a risk perspective to control risk and 
assure safety. A configuration, as used here, is a set of component 
operability statuses that define the state of a nuclear power plant. 
If the component configurations that have high risk implications do 
not occur, then the risk from the operation of nuclear power plants 
would be minimal. The control of component configurations, i.e., 
the management of component statuses, to minimize the risk from 
components being unavailable, becomes difficult, because the sta- 
tus of a standby safety system component is often not apparent 
unless it is tested. Controlling plant configuration from a_risk- 
perspective can provide more direct risk control and also more 
operational flexibility by allowing looser controls in areas unimpor- 
tant to risk. Risk-based configuration control approaches can be 
used to replace parts of nuclear power plant Technical Specifica- 
tions. With the advances in probabilistic safety assessment (PSA) 
technology, such approaches to improve Technical Specifications 
and operational safety are feasible. In this paper, we present an 
analysis of configuration risks, and a framework for risk-based con- 
figuration control to achieve the desired control of risk-significant 
configurations during plant operation. 


8984 (BNL-NUREG-48227) A probabilistic analysis of 
rapid boron dilution scenarios. Kohut, P.; Diamond, D.J. 
Brookhaven National Lab., Upton, NY (United States). [1993]. 6p. 
Sponsored by Nuclear Regulatory Commission, Washington, DC 
(United States). DOE Contract AC02-76CH00016. (CONF-930116— 
36: Probabilistic safety assessment international topical meeting 
(PSA 93), Clearwater Beach, FL (United States), 27-29 Jan 1993). 
Order Number DE93006388. Source: OSTI; NTIS; INIS; GPO Dep. 

A probabilistic and deterministic analysis of a rapid boron dilution 
scenario related to reactor restart was performed. The event is ini- 
tiated by a loss of off-site power during the startup dilution process. 
The automatic restart of the charging pump in such cases may 
lead to the accumulation of a diluted slug of water in the lower 
plenum. The restart of the reactor coolant pumps may send the di- 
luted slug through the core, adding sufficient reactivity to overcome 
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the shutdown margin and cause a power excursion. The concern is 
that the power excursion is sufficient in certain circumstances to 
cause fuel damage. The estimated core damage frequency based 
on the scoping analysis is 1.0—3.0E-05/yr for the plants analyzed. 
These are relatively significant values when compared to desirable 
goals. The analysis contained assumptions related to plant specific 
design characteristics which may lead to non-conservative esti- 
mates. The most important conservative assumptions were that 
mixing of the injected diluted water is insignificant and that fuel 
damage occurs when the slug passes through the core. 


8985 (CNIC—00589) Probabilistic safety assessment 
(PSA) for serious accident consequences of nuclear power 
plant. Li Tianshu (The Beijing Review Centre of Nucl. Safety 
(China)). China Nuclear Information Centre, Beijing, BJ (China). 
Feb 1992. [8] (In Chinese). (BRCNS—0001.). Source: OSTI; NTIS 
(US Sales Only); INIS. 

An analysis method for the PSA of the serious accident conse- 
quences of nuclear power plant was introduced and the operation 
rules, i.e. U5 rules on avoiding the containment failure of the 
nuclear power plant was put forward by the France. When the nu- 
clear power plant happened core meltdown accident and caused 
the raising of internal pressure due to the spray failure of the con- 
tainment, the U5 rules will make the gas inside the containment 
releasing to the environment through sand-bed filter, then the pres- 
sure in the containment will be relieved. The practical calculation 
was based on the being built nuclear power plant as the chief 
source. The effect of U5 rules on the serious accident conse- 
quences of the nuclear power plant was analysed. In conclusion, 
some valuable results were given. 


8986 (CONF-910602-74) Achleving design objectives for 
the new production reactors using national consensus stan- 
dards. Rhoads, P.T. (USDOE, Washington, DC (United States)); 
Williams, D.L. Jr. Oak Ridge National Lab., TN (United States). 
[1991]. 3p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. From 1991 American 
Society of Mechanical Engineers (ASME) pressure vessels and 
piping conference; San Diego, CA (United States); 23-28 Jun 
1991. Order Number DE93005804. Source: OSTI; NTIS (US Sales 
Only); GPO Dep. 

The Office of New Production Reactors of the US Department of 
Energy has as two of its overriding objectives that the new produc- 
tion reactors be designed to achieve a high degree of production 
assurance and that the reactors be designed to meet or exceed the 
level of safety and safety assurance of modern commercial nuclear 
reactors. A key element of the Department of Energy's strategy in 
achieving these objectives is to establish a centralized program to 
ensure that national consensus standards (NCS) are duly incorpo- 
rated Into the reactor design. To implement the codes and 
standards program, the Department of Energy has adopted an inte- 
grated, information management approach, incorporating input from 
the reactor designers, a nuclear utility engineering group, manage- 
ment and operating contractors, and the national laboratories. 


8987 (CONF-910602-75) Recommended seismic design 
criteria for HWR-NPR piping. Slagis, G.C. (Slagis (G.C.) and 
Associates, Walnut Creek, CA (United States)); Moore, S.E.; Rod- 
abaugh, E.C. Oak Ridge National Lab., TN (United States). [1991]. 
9p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC05-840R21400. From 1991 American Society of 
Mechanical Engineers (ASME) pressure vessels and piping confer- 
ence; San Diego, CA (United States); 23-28 Jun 1991. Order 
Number DE93005799. Source: OSTI; NTIS (US Sales Only); GPO 
Dep. 

Modern day nuclear plant piping is designed with a large number 
of seismic supports and snubbers, which may be detrimental to 
plant reliability. Recent research on piping seismic behavior is sum- 
marized. Test data demonstrate the inherent capability of ductile 
steel piping to withstand extreme levels of seismic “citation without 
failure. The failure mechanism is fatigue-ratcheting rather than col- 
lapse. Therefore, fatigue based seismic design criteria are 
recommended for piping for the Heavy Water Reactor — New Pro- 
duction Reactor being designed for the Department of Energy. 
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These criteria remove excess conservatism from the existing Sec- 
tion lil design rules. It is expected that the criteria if implemented, 
will allow more flexible piping system designs with fewer snubbers. 


8988 (CONF-910645—7) Kinetics and mechanisms of 
graphite oxidation: A microgravimetric system for evaluation 
of chemical and structural effects. Fuller, E.L. Jr.; Kopp, O.C.; 
Underwood, A.D. Oak Ridge National Lab., TN (United States). 
[1991]. 5p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. From 20. biennial con- 
ference on carbon; Santa Barbara, CA (United States); 24-28 Jun 
1991. Order Number DE93005798. Source: OSTI; NTIS (US Sales 
Only); GPO Dep. 

Faced with finite reserves of fossil fuels and the environmental 
problems of their use in power generation, we should consider in- 
creased nuclear power facilities to meet existing and future power 
demands. Recent incidents have heightened our awareness of 
safety and reliability of nuclear reactors. An extensive data base in 
materials science of the reactor components will assure minimal 
problems in future operations. This report outlines laboratory-scale 
compatibility studies of graphite components with normal reactor 
environment and simulations of accident scenarios, regardless of 
their statistical improbability. Graphite is the primary core structural 
component in the failsafe design of Modular High Temperature Gas 
Cooled Reactors, MHTGR. Our interest is in the reaction of trace 
contaminants (oxygen, water, carbon dioxide, etc.) in the helium 
heat transfer gas over extended periods. The normal operational 
temperatures range from 1000 to 1200°C with the water and oxy- 
gen level maintained below 2 ppM. Accidental air ingress with 
complete loss of cooling involves an excursion to ca. 1600°C. This 
work is a preliminary development of techniques and will not cover 
the temperature extremes. 


8989 (CONF-9207123—2) Analytical and experimental 
investigations of the passive heat transport In HTRs under se- 
vere accident conditions. Rehm, W. (Kernforschungsanlage 
Juelich GmbH (Germany)); Barthels, H.; Jahn, W.; Cleveland, J.C.; 
Ishihara, M. Oak Ridge National Lab., TN (United States). [1992]. 
12p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC05-840R21400. From International Atomic Energy 
Agency (IAEA) specialists’ meeting; Juelich (Germany); 6-10 Jul 
1992. Order Number DE93006232. Source: OSTI; NTIS; INIS; 
GPO Dep. 

Thermodynamic accident analyses have been performed with 
computer simulation models to investigate core heatup sequences, 
sensitivity analyses, power variations, anticipated transients without 
scram, and core displacement considerations for probabilistic safety 
analyses (PSA) of small gas-cooled high-temperature reactors (e.g. 
HTR-Module). In worst case considerations where not only a loss 
of the active heat removal system is assumed but also a loss of 
the vessel cooling system, the heat would be transported into the 
surrounding concrete structure. In such a case the concrete would 
act as a natural long-term intermediate heat storage dissipating the 
heat through the concrete surface. Large scale and reactor safety 
experiments have been performed to investigate passive heat 
transport mechanisms — which can cooldown a HIR core during se- 
vere accident conditions — for validation basis of computer 
simulation codes used for accident analyses. In general, the com- 
parisons of experimental and analytical results with computer 
calculations of the heat transport codes are in good agreement. 


8990 


(DOE/EIS—0119F) Decommissioning of eight surplus 
production reactors at the Hanford Site, Richland, Washing- 
ton: Addendum (Final Environmental Impact Statement). 
USDOE, Washington, DC (United States). Dec 1992. 465p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 


Number 


AC06-76RL01830. (PNL-8303). Order DE93005749. 


Source: OSTI; NTIS; INIS; GPO Dep. 

The first section of this volume summarizes the content of the 
draft environmental impact statement (DEIS) and this Addendum, 
which together constitute the final environmental impact statement 
(FEIS) prepared on the decommissioning of eight surplus pluto- 
nium production reactors at Hanford. The FEIS consists of two 
volumes. The first volume is the DEIS as written. The second vol- 
ume (this Addendum) consists of a summary; Chapter 9, which 
contains comments on the DEIS and provides DOE's responses to 
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the comments; Appendix F, which provides additional health effects 
information; Appendix K, which contains costs of decommissioning 
in 1990 dollars; Appendix L, which contains additional graphite 
leaching data; Appendix M, which contains a discussion of acci- 
dent scenarios; Appendix N, which contains errata; and Appendix 
0, which contains reproductions of the letters, transcripts, and ex- 
hibits that constitute the record for the public comment period. 


8991 (DP-72-1-4-Del.Ver.} Savannah River Laboratory 
monthly report, April 1972. Du Pont de Nemours (E.I.) and Co., 
Aiken, SC (United States). Savannah River Lab. 1972. 131p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO09-76SR00001 ;AC09-89SR18035. Order Number 
DE93004866. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This report from the Savannah River Laboratory, for the month 
of April, 1972, details the following topics: production of tritium, 
plutonium 238, plutonium 239, californium 252, reactor safety, fuel 
tubes, bedrock storage of waste, and general studies. 


8992 (DP-72-1-6-Del.Ver.) Savannah River Laboratory 
monthly report, June 1972. Du Pont de Nemours (E.I.) and Co., 
Aiken, SC (United States). Savannah River Lab. 1972. 118p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO09-76SR00001 ;AC09-89SR18035. Order Number 
DE93004867. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This report from the Savannah River Laboratory, for the month 
of June, 1972, details the following topics: production of tritium, 
plutonium 238, plutonium 239, pluton, californium 252, neptun, 
reactor safety, fuel tubes, environmental studies, and bedrock stor- 
age of waste. 


8993 (DP-72-1-8-Del.Ver.) Savannah River Laboratory 
monthly report, August 1972. Du Pont de Nemours (E.I.) and 
Co., Aiken, SC (United States). Savannah River Lab. [1972]. 87p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC09-76SR00001. Order Number DE93004882. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

This report from the Savannah River Laboratory, for the month 
of August 1972, details the following topics: production of tritium, 
plutonium 238, plutonium 239, californium 252, reactor safety, and 
waste management. 


8994 (DP-—73-1-7-Del.Ver.) Savannah River Laboratory 
monthly report, July 1973. Du Pont de Nemours (E.I.) and Co., 
Aiken, SC (United States). Savannah River Lab. [1973]. 67p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC09-76SR00001 ;AC09-89SR18035. Order Number 
DE93004865. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This report from the Savannah River Laboratory, for the month 
of July, 1973, details the following topics: production of tritium, plu- 
tonium 239, production and application of californium 252, reactor 
safety, and environmental analysis. 


8995 (DP—74-1-6-Del.Ver.) Savannah River Laboratory 
monthly report, June 1974. Du Pont de Nemours (E.I.) and Co., 
Aiken, SC (United States). Savannah River Lab. [1974]. 87p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO9-76SR00001. Order Number DE93004883. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

This report from the Savannah River Laboratory, for the month 
of June, 1974, details the following topics: production of tritium, 
plutonium 238, plutonium 239, plutonium 242, californium 252, 
neptunium 237, reactor safety, fuel fabrication, dissolution of 
breeder fuels, and waste management. 


8996 (DP—77-1-7-Del.Ver.) Savannah River Laboratory 
monthly report, July 1977. Du Pont de Nemours (E.I.) and Co., 
Aiken, SC (United States). Savannah River Lab. [1977]. 115p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO9-76SR00001. Order Number DE93004881. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

This report fro the Savannah River Laboratory, for the month of 
July, 1977 details the following topics: production of tritium, pluto- 
nium, reactor safety, waste management, nuclear criticality safety, 
alternate fuel, cycle technologies, and computer sciences. 





8997 (DPSPM-SITE-4) Engineering design guidelines for 
nuclear criticality safety. Waltz, W.R. Du Pont de Nemours (E.!.) 
and Co., Aiken, SC (United States). Savannah River Lab. Aug 
1988. 61p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC09-76SR00001 ;AC09-89SR18035. Or- 
der Number DE93005682. Source: OST!; NTIS; INIS; GPO Dep. 

This document provides general engineering design guidelines 
specific to nuclear criticality safety for a facility where the potential 
for a criticality accident exists. The guide is applicable to the 
design of new SRP/SRL facilities and to major modifications Of ex- 
isting facilities. The document is intended an: A guide for persons 
actively engaged in the design process. A resource document for 
persons charged with design review for adequacy relative to criti- 
cality safety. A resource document for facility operating personnel. 
The guide defines six basic criticality safety design objectives and 
provides information to assist in accomplishing each objective. The 
guide in intended to supplement the design requirements relating 
to criticality safety contained in applicable Department of Energy 
(DOE) documents. The scope of the guide is limited to engineering 
design guidelines associated with criticality safety and does not in- 
clude other areas of the design process, such as: criticality safety 
analytical methods and modeling, nor requirements for control of 
the design process. 


8998 (DPST-88-400) Reactor Materials Program probabil- 
ity of indirectly-induced failure of L and P reactor process 
water piping. Daugherty, W.L. Du Pont de Nemours (E.|.) and 
Co., Aiken, SC (United States). Savannah River Lab. 11 Mar 1988. 
214p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract ACO9-76SR00001 ;AC09-89SR18035. (ECS-LOCA- 
13). Order Number DE93005207. Source: OSTI; NTIS; INIS; GPO 
Dep. 

The design basis accident for the Savannah River Production 
Reactors is the abrupt double-ended guillotine break (DEGB) of a 
large process water pipe. This accident is not considered credible 
in light of the low applied stresses and the inherent ductility of the 
piping material. The Reactor Materials Program was initiated to 
provide the technical basis for an alternate credible design basis 
accident. One aspect of this work is to determine the probability of 
the DEGB; to show that in addition to being incredible, it is also 
highly improbable. The probability of a DEGB is broken into two 
parts: failure by direct means, and indirectly-induced failure. Failure 
of the piping by direct means can only be postulated to occur if an 
undetected crack grows to the point of instability, causing a large 
pipe break. While this accident is not as severe as a DEGB, it pro- 
vides a conservative upper bound on the probability of a direct 
DEGB of the piping. The second part of this evaluation calculates 
the probability of piping failure by indirect causes. Indirect failure of 
the piping can be triggered by an earthquake which causes other 
reactor components or the reactor building to fall on the piping or 
pull it from its supports. Since indirectly-induced failure of the pip- 
ing will not always produce consequences as severe as a DEGB, 
this gives a conservative estimate of the probability of an indirectly- 
induced DEGB. This second part, indirectly-induced pipe failure, is 
the subject of this report. Failure by seismic loads in the piping it- 
self will be covered in a separate report on failure by direct causes. 
This report provides a detailed evaluation of L reactor. A walkdown 
of P reactor and an analysis of the P reactor building provide the 
basis for extending the L reactor results to P reactor. 


8999 (EGG-M-92238) Analysis of the OECD-LOFT inter- 
national Standard Problem 31 using SCDAP/RELAPS/MOD3. 
Hohorst, J.K.; Allison, C.M. EG and G Idaho, Inc., Idaho Falls, ID 
(United States). [1992]. 27p. Sponsored by Nuclear Regulatory 
Commission, Washington, DC (United States). DOE Contract 
AC07-761D01570. (CONF-921102-54: Joint American Nuclear So- 
ciety (ANS)/European Nuclear Society (ENS) international meeting 
on fifty years of controlled nuclear chain reaction: past, present, 
and future; International standard problem (ISP-31) workshop, 
Chicago, IL (Unit Order Number DE93005180. Source: OSTI; 
NTIS; INIS; GPO Dep. 

The CORA-13 bundle heating and melting experiment performed 
at the Kernforechungszentrum, Karlaruhe, (KfK) was analyzed at 
the Idaho National Engineering Laboratory (INEL) using SCDAP/ 
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RELAPS/MODS. This analysis was part of a systematic assess- 
ment of SCDAP/RELAP5S/MOD3 for the US Nuclear Regulatory 
Commission to (a) evaluate the variances between calculated and 
observed behavior, (b) identify outstanding modeling deficiencies, 
and (c) to evaluate the impact of ongoing modeling improvements. 
A brief discussion of the CORA-13 experiment including a descrip- 
tion of the facility, important test conditions, and comparisons with 
other CORA experimental conditions and results is provided in this 
report. This report describes the results of the SCDAP/RELAPS/ 
MODS analysis including a description of the SCDAP/RELAPS 
model of the facility, base case results, sensitivity results, and a 
comparison with other SCDAP/RELAPS/MOD3 code-to-data com- 
parisons. 


9000 (EGG-M-92475) Parameters affecting MOV perfor- 
mance. Watkins, J.C.; DeWall, K.G.; Steele, R. Jr. EG and G 
Idaho, Inc., Idaho Falls, ID (United States). [1992]. 12p. Sponsored 
by Nuclear Regulatory Commission, Washington, DC (United 
States). DOE Contract AC07-761D01570. Order Number 
DE93005194. Source: OSTI; NTIS; INIS; GPO Dep. 

This paper presents the background status and current research 
on the motor-operated valve (MOV) disc and stem factor loads. 
Generic Safety Issue (GSI)-87 “Failure of HPCI Steam Line With- 
out Isolation” and Generic Letter (GL) 89-10 “Safety-Related 
Motor-Operated Valve Testing and Surveillance” have initiated a 
great deal of research on MOVs in a relatively short time. Most of 
this research has concentrated on the motor-operated, rising, stem, 
wedge gate valve, which is the predominant valve in the GSI-87 
applications and is widely used in the systems covered by GL 89- 
10. The Idaho National Engineering Laboratory (INEL), sponsored 
by the US Nuclear Regulatory Commission (USNRC), is performing 
research to assist in the resolution of GSI-87 and the implementa- 
tion of GL 89-10. This work has identified two friction loads that 
were not well understood and that have a significant influence on 
the force required to operate a valve under load. The lack of un- 
derstanding of one of the friction loads has led to questions about 
the diagnostic testing performed on MOVs over the last few years. 
It is also not known how aging (time) will affect these friction loads. 
This is also a subject of ongoing research. 


9001 (EGG-M-—92498) Natural circulation under severe ac- 
cident conditions. Pafford, D.J.; Hanson, DJ.; Tung, V.X.; 
Chmielewski, S.V. EG and G Idaho, Inc., Idaho Falls, ID (United 
States). [1992]. 23p. Sponsored by Nuclear Regulatory Commis- 
sion, Washington, DC (United States). DOE Contract 
AC07-761D01570. (CONF-9210204-3: Water reactor safety infor- 
mation meeting, Washington, DC (United States), 21-23 Oct 1992). 
Order Number DE93005245. Source: OSTI; NTIS; INIS; GPO Dep. 
Research is being conducted to better understand natural circu- 
lation phenomena in mixtures of steam and noncondensibles and 
its influence on the temperature of the vessel internals and the hot 
leg, pressurizer surge line, and steam generator tubes. The tem- 
perature of these structures is important because their failure prior 
to reactor vessel lower head failure could reduce the likelihood of 
containment failure as a result of direct containment heating. Com- 
puter code calculations (MELPROG, SCDAP/RELAPS/MOD3) 
predict high fluid temperatures in the upper plenum resulting from 
in-vessel natural circulation. Using a simple model for the guide 
tube phenomena, high upper plenum temperatures are shown to 
be consistent with the relatively low temperatures that were de- 
duced metallurgically from leadscrews removed from the TMI-2 
upper plenum. Evaluation of the capabilities of the RELAPS/MOD3 
computer code to predict natural circulation behavior was also per- 
formed. The code was used to model the Westinghouse natural 
circulation experimental facility. Comparisons between code calcu- 
lations and results from experiments show good agreement. 


9002 (EGG-M-92563) Accident information needs. Han- 
son, D.J.; Arcieri, W.C.; Ward, L.W. EG and G Idaho, Inc., Idaho 
Falls, ID (United States). [1992]. 14p. Sponsored by Nuclear Regu- 
latory Commission, Washington, DC (United States). DOE Contract 
AC07-761D01570. (CONF-9211159-1: Workshop on computerized 
accident management support, Halden (Norway), 19-20 Nov 1992). 
Order Number DE93005182. Source: OSTI; NTIS; INIS; GPO Dep. 

A Five-step methodology has been developed to evaluate infor- 
mation needs for nuclear power plants under accident conditions 


ERA Vol. 18, No. 4 235 





22 NUCLEAR REACTOR TECHNOLOGY 
2209 Reactor Safety 


and the availability of plant instrumentation during severe accidents. 
Step 1 examines the credible accidents and their relationships to 
plant safety functions. Step 2 determines the information personnel 
involved in accident management will need to understand plant be- 
havior. Step 3 determines the capability of the instrumentation to 
function properly under severe accident conditions. Step 4 
determines the conditions expected during the identified severe ac- 
cidents. Step 5 compares the instrument capabilities and the 
severe accident conditions to evaluate the availability of the instru- 
mentation to supply needed plant information. 


9003 (EGG-M-92630) SCDAP/RELAPS/MOD3 code devel- 
opment. Allison, C.M.; Siefken, J.L.; Coryell, E.W. EG and G 
Idaho, Inc., Idaho Falls, ID (United States). [1992]. 19p. Sponsored 
by Nuclear Regulatory Commission, Washington, DC (United 
States). DOE Contract ACO7-761D01570. (CONF-921007—14: 20. 
water reactor safety information meeting, Bethesda, MD (United 
States), 21-23 Oct 1992). Order Number DE93005183. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The SCOAP/RELAP5/MOD3 computer code is designed to de- 
scribe the overall reactor coolant system (RCS) thermal-hydraulic 
response, core damage progression, and fission product release 
and transport during severe accidents. The code is being devel- 
oped at the Idaho National Engineering Laboratory (INEL) under 
the primary sponsorship of the Office of Nuclear Regulatory Re- 
search of the US Nuclear Regulatory Commission (NRC). Code 
development activities are currently focused on three main areas - 
(a) code usability, (b) early phase melt progression model improve- 
ments, and (c) advanced reactor thermal-hydraulic model 
extensions. This paper describes the first two activities. A compan- 
ion paper describes the advanced reactor model improvements 
being performed under RELAP5S/MODS3 funding. 


9004 (EGG-NPR-9757) Probabilistic data base functional 
requirements. Bengston, S.J.; McCabe, P.H. EG and G Idaho, 
Inc., Idaho Falls, ID (United States). Aug 1991. 33p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO7- 


761D01570. Order Number DE93005865. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

This document establishes functional 
NP-MHTGR Probabilistic Data Base. It addresses functionality, per- 
formance, design constraints, attributes, and external interfaces. 
Acquisition and validation plans are also presented. 


requirements for the 


9005 (ENEL-CRTN-G1 1-89-12) Corrosion fatigue in pres- 
sure vessel steels: Results of ENEL-CISE programs. Gabetta, 
G.; Ragazzoni, S. Centro Informazioni Studi Esperienze (CISE), 
Milan (Italy); Ente Nazionale per l’Energia Elettrica, Milan (Italy). 
Centro Termica e Nucleare. 1989. 8p. (CONF-8909157-1: 3. inter- 
national conference on fatigue and stress of engineering materials 
and components, Bologna (Italy), 18-19 Sep 1989). Order Number 
DE93758930. Source: OSTI; NTIS (US Sales Only); INIS. 

This paper briefly describes the results of a large ENEL (italian 
Electricity Board) program on corrosion fatigue in pressure vessel 
steel in nuclear grade water. The experimental data show that, for 
this material, the use of the superposition model can be useful in 
predicting the maximum possible crack growth rate from laboratory 
tests results. With the aim of obtaining a better understanding of 
crack growth rate mechanisms, an investigation of the crack tip en- 
vironment was performed and the results are encouraging. 


9006 (GRS-F-1991) Surveys of research projects con- 
cerning nuclear facility safety financed by the Federal Ministry 
for the Environment, Nature Protection and Reactor Safety, 
1991. 16th annual report on SR-projects. Progress report. 
Gesellschaft fuer Anlagen- und Reaktorsicherheit (GRS) mbH, 
Koeln (Gemany). Sep 1992. 225p. (In German). Order Number 
DE93766255. Source: OSTI; NTIS (US Sales Only); INIS. 

Each progress report is a collection of individual reports, catego- 
rized by subject matter. They are a documentation of the 
contractor's progress, rendered by themselves on standardized 
forms, published, for the sake of general information on progress 
made in investigations concerning reactor safety, by the project 
attendance department of the GRS. The individual reports have se- 
rial numbers. Each report includes particulars of the objective, work 
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carried out, results obtained and plans for project continuation. 
(orig.). 


9007 (HW-67030) Improved coolant backup 100-B, D, F, 
DR, H and C areas design study. Schack, M.H.; Tupper, W.J. 
General Electric Co., Richland, WA (United States). Hanford 
Atomic Products Operation. 31 Oct 1960. 3ip. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO6- 
76RL01830. Order Number DE93003948. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

Preliminary engineering studies have indicated the need for mod- 
ifications and improvements to the reactor coolant backup systems 
of the old areas in order to provide adequate safety of operation at 
power levels programmed for the future. These evaluations of the 
coolant backup systems were based on the recently adopted reac- 
tor cooling safety criteria. It was concluded that the secondary 
coolant systems would be adequate in capacity and reliability for 
the proposed future operating conditions except for certain cases 
of natural disaster such as earthquake damage. it was concluded 
that the last ditch coolant systems would be inadequate for the 
proposed future reactor operating conditions. The purpose of this 
report is to define the scope of modifications and improvements re- 
quired to provide adequate last ditch systems in the old areas for 
future operating conditions as proposed by the Reactor Modifica- 
tion Program. Irradiation Processing Department, Fiscal Years 
1961 through 1966. Adequate last ditch cooling will be provided for 
the 100-K Areas under Project CGI-844 which is currently in 
progress. The results of this study provide a basis for future bud- 
geting action and project planning. 


9008 (INIS-XN-414) Decision of the Council of State on 
the general regulations for emergency response arrangements 
at nuclear power plants (397/91). Finland. 14 Feb 1991. [6] 
Translated from Finnish. Order Number DE93609773. Source: 
OSTI; NTIS; INIS. 

These Regulations provide for measures to be taken by nuclear 
power plant owners in case of a nuclear accident or radiological 
emergency. They entered into force on 1 March 1991. (NEA). 


9009 (Juel+-2596) Thermodynamics mechanisms of fis- 
sion product retention in nuclear plants illustrated by the 
properties of the HTR reactor. Dannert, V. Forschungszentrum 
Juelich GmbH (Germany). Inst. fuer Sicherheitsforschung und 
Reaktortechnik; Technische Hochschule Aachen (Germany). Mar 
1992. 213p. (in German). Order Number DE93766113. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Starting from the first law of thermodynamics, the theoretical 
principles for the description of interactions between fission 
products and other materials are derived step by step, using funda- 
mental terms such as phase equilibria, mixtures and solutions. 
Thereafter, the concepts of Onsager’s theory of irreversible thermo- 
dynamics are introduced. They serve as an example of modelling 
fission product transport with special respect to thermochemical 
properties. In the last chapter real technical concepts for fission 
product retention are evaluated using thermodynamic criteria. A 
fine distinction is performed between barrier-, filter- and sinkmecha- 
nisms for retention-purposes. One important result is, that a 
barrier-concept alone doesn’t meet the challenge of nuclear power 
operation without the probability of hazardous accidents. The work 
is finished by a proposal to improve the fission product retention 
capabilities of HTR fuel-elements in combination with a coating of 
the fuel-pebbles. (orig/DG). 


9010 (Jue+2666) Probabilistic evaluation of core top 
structure failures in medium-sized HTR plants during beyond- 
design events. Voelzer, W. Forschungszentrum Juelich GmbH 
(Germany). Inst. fuer Sicherheitsforschung und Reaktortechnik; 
Technische Hochschule Aachen (Germany); Bundesministerium 
fuer Forschung und Technologie, Bonn (Germany). Aug 1992. 
139p. (In German). Contract BMFT O3THA202. Order Number 
DE93758432. Source: OSTI; NTIS (US Sales Only); INIS. 

The failure probability of the top structure of plants THTR-300 
and the planned high-temperature reactor 500 under consideration 
is being quantified for beyond-design events using probabilistic 
methods. The top structure is studied because this component is 
exposed to a high thermal load in the case of a beyond-design 





event if it causes the failure of the forced cooling. Failure of this 
structure will cause the top reflector to wholly or partially fall onto 
the core surface, which will result in a drastic change of the physi- 
cal boundary conditions of the reactor. Quantification of the failure 
probabilities for different beyond-design events will establish peri- 
ods during which measures for component preservation can be 
initiated. Boundary conditions for operator action can be derived 
from the margins for action determined to describe possibly con- 
flicting aims with respect to plant and component preservation on 
the one hand and the prevention of radioactive releases on the 
other. (HP). 


9011 (Jue+2669) Source term estimation for small sized 
HTRs. Moormann, R. Forschungszentrum Juelich GmbH (Ger- 
many). Inst. fuer Sicherheitsforschung und Reaktortechnik. Aug 
1992. 80p. Order Number DE93758630. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Accidents which have to be considered are core heat-up, 
reactivity transients, water of air ingress and primary circuit depres- 
surization. The main effort of this paper belongs to water/air 
ingress and depressurization, which requires consideration of fis- 
sion product plateout under normal operation conditions; for the 
latter it is clearly shown, that absorption (penetration) mechanisms 
are much less important than assumed sometimes in the past. 
Source term estimation procedures for core heat-up events are 
shortly reviewed; reactivity transients are apparently covered by 
them. Besides a general literature survey including identification of 
areas with insufficient knowledge this paper contains some estima- 
tions on the thermomechanical behaviour of fission products in 
water in air ingress accidents. Typical source term examples are 
also presented. In an appendix, evaluations of the AVR experi- 
ments VAMPYR-I| and -ll with respect to plateout and fission 
product filter efficiency are outlined and used for a validation step 
of the new plateout code SPATRA. (orig.). 


9012 (KFK-4921) Analysis and modelling of the chemical 
interactions between Inconel grid spacers and Zircaloy 
cladding of LWR fuel rods; formation of liquid phases due to 
chemical interactions. Garcia, E.A.; Hofmann, P.; Denis, A.; 
Markiewicz, M. Kernforschungszentrum Karlsruhe GmbH (Ger- 
many). Inst. fuer Materialforschung; Kernforschungszentrum 
Karlsruhe GmbH (Germany). Projekt Nukleare Sicherheits- 
forschung; Comision Nacional de Energia Atomica, Buenos Aires 
(Argentina). Dept. de Combustibles Nucleares. Jul 1992. 50p. 
(CNEA-NT—1/91). Order Number DE93766022. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The experimental results show that the interactions obey para- 
bolic rate laws at the examined temperatures of 1000, 1100 and 
1200degC, with or without preoxidized Zircaloy. The fundamental 
difference of the experiments with preoxidized Zircaloy (oxide layer 
thickness < 100um) compared to as-received Zircaloy is the time 
delay of the start of the interaction between inconel and Zircaloy. 
Two models will be presented to describe the experimental results: 
a) the DISOL code, which is able to simulate the oxidation of 
Zircaloy up to a given oxide layer thickness and then the dissolu- 
tion of the ZrOz layer by the Zircaloy, and b) the solid/solid 
interaction model that is able to describe the kinetics of the In- 
conel/Zircaloy interaction. The simple relations obtained as a result 
of this work can be introduced as modules in SFD code systems to 
describe the behavior of the core with increasing temperature. 
Comparison between the experimental results and the code predic- 
tions shows a good agreement. (orig.). 


9013 (LA-UR-92-3280) A sequential trigger procedure for 
use in monitoring nuclear power plant emergency diesel gen- 
erator reliability. Martz, H.F.; Tietien, G.L.; Kvam, P.H. Los 
Alamos National Lab., NM (United States). [1992]. 67p. Sponsored 
by Nuclear Regulatory Commission, Washington, DC (United 
States). DOE Contract W-7405-ENG-36. (CONF-9210222-1: US 
Nuclear Regulatory Commission meeting, Washington, DC (United 
States), 7 Oct 1992). Order Number DE93003703. Source: OSTI; 
NTIS; INIS; GPO Dep. 

The reliability of onsite emergency alternating current (ac) power 
supplies is a major factor in assuring acceptable safety at light- 
water-cooled nuclear power plants. The NRC has determined that 
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an amendment to 10 CFR 50.63, “Station Blackout,” is the appro- 
priate means for imposing new requirements regarding electric 
diesel generators (EDG) reliability. The proposed rule and regula- 
tory guide consists of the following fundamental elements: (1) 
establishment of EDG target reliability levels that would comport 
with the reliability levels assumed in a licensee’s coping analysis 
for station blackout; (2) trigger values with respect to EDG failures 
to start and loadrun which serve two purposes — to provide a 
warning of EDG degradation, and to provide a basis for taking reg- 
ulatory action when there is reasonable evidence from surveillance 
testing that EDG reliability has degraded below the selected target 
values; and (3) a reporting regime for EDG failures consistent with 
this performance-based approach. The purpose of this report is to 
assess the performance of the proposed triggers in a simulated op- 
erational environment and to describe and evaluate an alternative 
trigger procedure which improves the detection of EDG reliability 
degradation without increasing false alarms. 


9014 (LA-UR-92-3521) An exploratory analysis of 
thermal-hydraulic conditions leading to severe accidents for 
the New Production Heavy-Water Reactor. Cheng, Teh-Chin. 
Los Alamos National Lab., NM (United States). [1992]. 25p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-36. (CONF-930352-8: 2. international conference on 
nuclear engineering, San Francisco, CA (United States), 21-24 Mar 
1993; N—6-92-R202). Order Number DE93003785. Source: OST]; 
NTIS (US Sales Only); GPO Dep. 

This study, sponsored by the New Production Reactor (NPR) 
Program through the Los Alamos NPR Safety Project Office, is part 
of the body of severe-accident review information being developed 
to support the safety review of the New Production Heavy-Water 
Reactor (NP-HWR). The NP-HWR safety study of severe beyond- 
design-basis events concerns two issues related to in-vessel, 
sudden-energy sources: wet-core recriticality and molten-fuel-and- 
coolant interaction (MFCI). The configuration that will lead to 
recriticality and MFCI is determined by the mode and coherency of 
the fuel-target disruption and water contact during the accident pro- 
gression. The mode and coherency are, in turn, governed by the 
thermal-hydraulic conditions in the assembly channel and the fuel 
heatup rate after the assembly channels have dried out. The re- 
sults of the analysis, presented for the transients out to the time of 
incipient fuel melt, describe the dominant features of the transients 
for the two severe events. The conclusions summarize what we 
have learned about the controlling mechanisms and important 
parameters for the conditions leading up to fuel mett, identify im- 
portant safety review information that may be relevant to the final 
design, and suggest actions needed to conduct an adequate safety 
review of relevant aspects of the NP-HWR. 


9015 (NKS—92-7) The Nordic Research programme on 
nuclear safety: Summary of projects in the fourth NKS- 
programme 1990 - 93. Nordisk Kernesikkerhedsforskning, 
Roskilde (Denmark). Jun 1992. [22] Source: OSTI; NTIS; INIS. 

Only two of the five Nordic countries (Denmark, Iceland, Finland, 
Norway and Sweden) - Sweden and Finland - operate nuclear 
power plants, but there are a number of nuclear installations close 
to their borders. Regular 4-year programmes were initiated in 1977, 
designated NKS-programmes. (NKS: Nordisk KerneSikkerheds- 
forskning - Nordic nuclear-safety research). The current fourth 
NKS-programme is, influenced by the Chernobyl accident, domi- 
nated by the necessity for acquiring knowledge on unexpected 
events and release of radioactive material from nuclear installa- 
tions. The present programme is divided into the areas of 
emergency preparedness, waste and decommissioning, radioecol- 
ogy and reactor safety. It comprises a total of 18 projects, the 
results of which will later be published in the form of handbooks for 
use in cases of emergency etc. The future of joint Nordic project 
work in the nuclear safety field must be seen in the light of chang- 
ing conditions in and around the Nordic countries, such as the 
opening of relations to neighbours in the east, the move towards 
the European Communities and the need for training a new 
generation of specialists in the nuclear field etc. Each project is de- 
scribed in considerable detail and a list of reports resulting from 
the third NKS-programme 1985-1989 is given. (AB). 
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9016 (NUREG-—1366) Improvements to Technical Specifi- 
cations surveillance requirements. Lobel, R.; Tjader, T.R. 
Nuclear Regulatory Commission, Washington, DC (United States). 
Div. of Operational Events Assessment. Dec 1992. 89p. Sponsored 
by Nuclear Regulatory Commission, Washington, DC (United 
States). Source: OSTI; NTIS; INIS; GPO. 

In August 1983 an NRC task group was formed to investigate 
problems with surveillance testing required by Technical Specifica- 
tions, and to recommend approaches to effect improvements. 
NUREG-1024 (“Technical Specifications-Enhancing Safety Impact”) 
resulted, and it contained recommendations to review the basis for 
test frequencies; to ensure that the tests promote safety and do 
not degrade equipment; and to review surveillance tests so that 
they do not unnecessarily burden personnel. The Technical Specifi- 
cations Improvement Program (TSIP) was established in December 
1984 to provide the framework for rewriting and improving the 
Technical Specifications. As an element of the TSIP, all Technical 
Specifications surveillance requirements were comprehensively ex- 
amined as recommended in NUREG-1024. The results of that 
effort are presented in this report. The study found that while some 
testing at power is essential to verify equipment and system oper- 
ability, safety can be improved, equipment degradation decreased, 
and unnecessary personnel burden relaxed by reducing the 
amount of testing at power. 


9017 (NUREG-1367) Functional capability of piping 
systems. Terao, D.; Rodabaugh, E.C. Nuclear Regulatory Com- 
mission, Washington, DC (United States). Div. of Engineering. Nov 
1992. 67p. Sponsored by Nuclear Regulatory Commission, Wash- 
ington, DC (United States). Source: OSTI; NTIS; INIS; GPO. 

General Design Criterion | of Appendix A to Part 50 of Title 10 of 
the Code of Federal Regulations requires, in part, that structures, 
systems, and components important to safety be designed to with- 
stand the effects of earthquakes without a loss of capability to 
perform their safety function. ne function of a piping system is to 
convey fluids from one location to another. The functional capability 
of a piping system might be lost if, for example, the cross-sectional 
flow area of the pipe were deformed to such an extent that the re- 
quired flow through the pipe would be restricted. The objective of 
this report is to examine the present rules in the American Society 
of Mechanical Engineers Boiler and Pressure Vessel Code, Section 
lll, and potential changes to these rules, to determine if they are 
adequate for ensuring the functional capability of safety-related pip- 
ing systems in nuclear power plants. 


9018 (NUREG/CP—0114-Vol.3, pp. 1-33) Heavy-section 
steel technology program overview. Pennell, W.E. (Oak Ridge 
National Lab., TN (United States)). Nuclear Regulatory Commis- 
sion, Washington, DC (United States). Office of Nuclear Regulatory 
Research; Brookhaven National Lab., Upton, NY (United States). 
Apr 1991. DOE Contract AC05-840R21400. (CONF-9010185— 
Vol.3: 18. water reactor safety information meeting, Rockville, MD 
(United States), 22-24 Oct 1990). In Eighteenth water reactor 
safety information meeting. Volume 3, Pressure vessel integrity; 
Piping and NDE; Aging and components: Proceedings. 574p. 
Source: OSTI; NTIS; INIS; GPO. 

This paper presents a status review of ongoing HSST program 
tasks aimed at refining the technology used in analysis of reactor 
pressure vessel fracture margins under pressurized thermal-shock 
(PTS) loading. Specific fracture-technology issues addressed 
include vessel flaw density and distribution, shallow flaws, fracture- 
toughness data transfer, circumferential cracks, ductile tearing and 
the influence of low-tearing toughness in stainless steel cladding. 
Preliminary results from the analysis and test programs are pre- 
sented, together with interim assessments of their potential impact 
on a reactor vessel PTS analysis. 


9019 (NUREG/CP-—0114-Vol.3, pp. 35-54) Potential Impact 
of enhanced fracture-toughness data on pressurized-thermal- 
shock analysis. Dickson, T.L. (Oak Ridge National Lab., TN 
(United States)); Theiss, T.J. Nuclear Regulatory Commission, 
Washington, DC (United States). Office of Nuclear Regulatory Re- 
search; Brookhaven National Lab., Upton, NY (United States). Apr 
1991. DOE Contract ACO5-840R21400. (CONF-9010185—Vol.3: 
18. water reactor safety information meeting, Rockville, MD (United 
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States), 22-24 Oct 1990). In Eighteenth water reactor safety infor- 
mation meeting. Volume 3, Pressure vessel integrity; Piping and 
NDE; Aging and components: Proceedings. 574p. Source: OSTI; 
NTIS; INIS; GPO. 

The Heavy Section Steel Technology (HSST) Program is 
involved with the generation of 'enhanced’ fracture-initiation tough- 
ness and fracture-arrest toughness data of prototypic nuclear 
reactor vessel steels. These two sets of data are enhanced be- 
cause they have distinguishing characteristics that could potentially 
impact PWR pressure vessel integrity assessments for the 
pressurized-thermal shock (PTS) loading condition which is a major 
plant-life extension issue to be confronted in the 1990’s. Over the 
past several years, the HSST Program at Oak Ridge National Lab- 
oratory (ORNL) has performed a series of large-scale fracture- 
mechanics experiments. These experiments have produced crack- 
arrest (K,,) data with the distinguishing characteristic that the 
values are considerably above 220 MPa - ,/m, the implicit limit of 
the ASME Code and the limit used in the Integrated Pressurized 
Thermal Shock (IPTS) studies. Currently, the HSST Program is 
planning experiments to verify and quantify, for A533B steel, the 
distinguishing characteristic of elevated initiation-fracture toughness 
for shallow flaws which has been observed for other steels. Deter- 
ministic and probabilistic fracture-mechanics analyses were 
performed to examine the influence of the enhanced initiation and 
arrest fracture- toughness data on the cleavage fracture response 
of a nuclear reactor pressure vessel subjected to PTS loading. 


9020 (NUREG/CP-0114-Vol.3, pp. 55-70) Multivariable 
modeling of J-R data. Eason, E.D. (Modeling and Computing Ser- 
vices, Newark, CA (United States)); Wright, J.E.; Nelson, E.E. 
Nuclear Regulatory Commission, Washington, DC (United States). 
Office of Nuclear Regulatory Research; Brookhaven National Lab.., 
Upton, NY (United States). Apr 1991. (CONF-9010185—Vol.3: 18. 
water reactor safety information meeting, Rockville, MD (United 
States), 22-24 Oct 1990). In Eighteenth water reactor safety infor- 
mation meeting. Volume 3, Pressure vessel integrity; Piping and 
NDE; Aging and components: Proceedings. 574p. Source: OSTI; 
NTIS; INIS; GPO. 

Current methods for evaluating safety and remaining life issues 
for reactor pressure vessels (RPV’s) and piping are based on the 
J-R curve. Unfortunately, field-aged J-specimens are not always 
available for the specific weld or heat in service or at the radiation 
conditions which match the case to be analyzed. In order to best 
evaluate plant safety, therefore, it is necessary to reliably estimate 
a J-R curve from available data, such as material chemistry, radia- 
tion exposure, tensile properties, and Charpy data. A multivariable 
model for predicting J-R curves from available data, such as mate- 
rial chemistry, radiation exposure, and Charpy data, is being 
developed. This is an interim report on a project to collect public 
test data, apply advanced pattern recognition tools, and fit an im- 
proved model. A four-parameter model for the dependence of Jy 


on crack extension, Charpy energy, temperature, and specimen 
thickness is presented. 


9021 (NUREG/CP-0114-Vol.3, pp. 71-76) Consequence 
evaluation of radiation embrittlement of Trojan reactor pres- 
sure vessel supports. Lu, S.C. (Lawrence Livermore National 
Lab., CA (United States)). Nuclear Regulatory Commission, Wash- 
ington, DC (United States). Office of Nuclear Regulatory Research; 
Brookhaven National Lab., Upton, NY (United States). Apr 1991. 
(CONF-9010185—Vol.3: 18. water reactor safety information meet- 
ing, Rockville, MD (United States), 22-24 Oct 1990). In Eighteenth 
water reactor safety information meeting. Volume 3, Pressure 
vessel integrity; Piping and NDE; Aging and components: Proceed- 
ings. 574p. Source: OSTI; NTIS; INIS; GPO. 

This paper describes a consequence evaluation to address safety 
concerns raised by the radiation embrittlement of the reactor pres- 
sure vessel (RPV) supports for the Trojan nuclear power plant. The 
study comprises a structural evaluation and an effects evaluation 
and assumes that all four reactor vessel supports have completely 
lost the load carrying capability. The structural evaluation con- 
cludes that the Trojan reactor coolant loop (RCL) piping is capable 
of transferring loads to the steam generator (SG) supports and the 
reactor coolant pump (RCP) supports and that the SG supports 





and the RCP supports have sufficient design margins to accommo- 
date additional loads transferred to them through the RCL piping. 
The effects evaluation, employing a systems analysis approach, in- 
vestigates initiating events and the reliability of the engineered 
safeguard systems as the RPV is subject to movements caused by 
the RPV support failure. The evaluation identifies a number of ar- 
eas for further investigation and concludes that a hypothetical 
failure of the Trojan RPV supports due to radiation embrittlement 
will not result in consequences of significant safety concerns. 


9022 (NUREG/CP-0114-Vol.3, pp. 77-102) TM2 Vessel In- 
vestigation Project (VIP) Metallurgical Program. Diercks, D.R. 
(Argonne National Lab., IL (United States)); Neimark, L.A. Nuclear 
Regulatory Commission, Washington, DC (United States). Office of 
Nuclear Regulatory Research; Brookhaven National Lab., Upton, 
NY (United States). Apr 1991. DOE Contract W-31109-ENG-38. 
(CONF-9010185—Vol.3: 18. water reactor safety information meet- 
ing, Rockville, MD (United States), 22-24 Oct 1990). In Eighteenth 
water reactor safety information meeting. Volume 3, Pressure 
vessel integrity; Piping and NDE; Aging and components: Proceed- 
ings. 574p. Source: OSTI; NTIS; INIS; GPO. 

The Three Mile Island Unite 2 (TMI-2) Vessel Investigation 
Project Metallurgical Program is a part of the international TMI-2 
Vessel Investigation Project being conducted jointly by the U.S. Nu- 
clear Regulatory Commission and the Organization for Economic 
Cooperation and Development. The objectives of the metallurgical 
program are to deduce the temperatures of, determine the me- 
chanical properties of, and assess the integrity of the TMI-2 lower 
head during the loss-of-coolant accident. Fifteen samples have 
been removed from the lower head and are being examined. In ad- 
dition, archive material from the lower head of the Midland nuclear 
reactor has been procured for conducting supplemental metallurgi- 
cal evaluations and mechanical property determinations. 


Evaluations of the microstructure and mechanical properties of the 
as-received archive material have been completed, and a series of 
heat treatment experiments has been conducted to develop stan- 


dard microstructures to be compared with those present in the 
TMI-2 samples. Results have been obtained from examinations of 
two of the fifteen TMI-2 lower head samples. These results indicate 
that one of these two samples, which contained cracks in the weld 
cladding extending ~3 mm into the underlying base metal, appar- 
ently reached temperatures on the order of 1000 to 1100C during 
the accident. A preliminary examination of the core debris de- 
posited on this sample has been performed. The other sample, 
from an area away from the region of core relocation, did not ex- 
ceed 727C during the accident. 


9023 (NUREG/CP-0114-Vol.3, pp. 103-122) Progress In Im- 
proving NDE reliability. Doctor, S.R. (Pacific Northwest Lab., 
Richland, WA (United States)); Anderson, E.S.; Bowey, R.E.; Diaz, 
A.A.; Good, M.S.; Heasler, P.G.; Hockey, R.L.; Simonen, F.A.; 
Spanner, J.C.; Taylor, T.T.; Vo, T.V. Nuclear Regulatory Commis- 
sion, Washington, DC (United States). Office of Nuclear Regulatory 
Research; Brookhaven National Lab., Upton, NY (United States). 
Apr 1991. DOE Contract AC06-76RL01830. (CONF-9010185— 
Vol.3: 18. water reactor safety information meeting, Rockville, MD 
(United States), 22-24 Oct 1990). In Eighteenth water reactor 
safety information meeting. Volume 3, Pressure vessel integrity; 
Piping and NDE; Aging and components: Proceedings. 574p. 
Source: OSTI; NTIS; INIS; GPO. 

This paper is a review of the work conducted on a multi-year 
program addressing the reliability of nondestructive evaluation 
(NDE) for the inservice inspection (ISI) of light water reactor com- 
ponents. The program examines the reliability of current NDE, the 
effectiveness of evolving technologies, and the assessment and 
recommendations to insure that the NDE is applied at the right 
time, in the right place with sufficient effectiveness that defects of 


importance to structural integrity will be reliably detected and accu- 
rately characterized. 


9024 (NUREG/CP-0114-Vol.3, pp. 123-136) Evaluation of 
computer-based NDE techniques and regional support of in- 
spection activities. Taylor, T.T. (Pacific Northwest Lab., Richland, 
WA (United States)); Kurtz, R.J.; Heasler, P.G.; Doctor, S.R. Nu- 
clear Regulatory Commission, Washington, DC (United States). 
Office of Nuclear Regulatory Research; Brookhaven National Lab., 
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Upton, NY (United States). Apr 1991. DOE Contract AC06- 
76RL01830. (CONF-9010185—Vol.3: 18. water reactor safety 
information meeting, Rockville, MD (United States), 22-24 Oct 
1990). In Eighteenth water reactor safety information meeting. Vol- 
ume 3, Pressure vessel integrity; Piping and NDE; Aging and 
components: Proceedings. 574p. Source: OSTI; NTIS; INIS; GPO. 

This paper describes the technical progress during fiscal year 
1990 for the program entitled 'Evaluation of Computer-Based non- 
destructive evaluation (NDE) Techniques and Regional Support of 
Inspection Activities.’ Highlights of the technical progress include: 
development of a seminar to provide basic knowledge required to 
review and evaluate computer-based systems; review of a typical 
computer-based field procedure to determine compliance with ap- 
plicable codes, ambiguities in procedure guidance, and overall 
effectiveness and utility; design and fabrication of a series of three 
test blocks for NRC staff use for training or audit of UT systems; 
technical assistance in reviewing (1) San Onofre ten year reactor 
pressure vessel inservice inspection activities and (2) the capability 
of a proposed phased array inspection of the feedwater nozzle at 
Oyster Creek; completion of design calculations to determine the 
feasibility and significance of various sizes of mockup assemblies 
that could be used to evaluate the effectiveness of eddy current 
examinations performed on steam generators; and discussion of 
initial mockup design features and methods for fabricating flaws in 
steam generator tubes. 


9025 (NUREG/CP-0114-Vol.3, pp. 137-156) Advanced NDE 
technologies and characterization of RPV flaw distribution. 
Doctor, S.R. (Pacific Northwest Lab., Richland, WA (United 
States)); Bowey, R.E.; Hutton, P.H.; Kurtz, R.J.; Schuster, G.J. Nu- 
clear Regulatory Commission, Washington, DC (United States). 
Office of Nuclear Regulatory Research; Brookhaven National Lab., 
Upton, NY (United States). Apr 1991. DOE Contract ACO06- 
76RL01830. (CONF-9010185—Vol.3: 18. water reactor safety 
information meeting, Rockville, MD (United States), 22-24 Oct 
1990). In Eighteenth water reactor safety information meeting. Vol- 
ume 3, Pressure vessel integrity; Piping and NDE; Aging and 
components: Proceedings. 574p. Source: OSTI; NTIS; INIS; GPO. 
This paper is a review of several Nuclear Regulatory Commission 
(NRC) programs. The first program involves the final stages of the 
development and acceptance of two advanced nondestructive eval- 
uation (NDE) technologies: acoustic emission (AE) for continuous 
monitoring of light water reactor components and synthetic aperture 
focusing technique for ultrasonic testing (SAFT-UT). The second 
program involves the development of a program for the characteri- 
zation of fabrication defects in U.S. reactor pressure vessels. This 
paper covers the activities on these programs over the past year. 


9026 (NUREG/CP-0114-Vol.3, pp. 157-166) improved 
eddy-current inspection for steam generator tubing. Dodd, C.V. 
(Oak Ridge National Lab., TN (United States)); Pate, J.R. Nuclear 
Regulatory Commission, Washington, DC (United States). Office of 
Nuclear Regulatory Research; Brookhaven National Lab., Upton, 
NY (United States). Apr 1991. DOE Contract ACO05-840R21400. 
(CONF-9010185—Vol.3: 18. water reactor safety information meet- 
ing, Rockville, MD (United States), 22-24 Oct 1990). In Eighteenth 
water reactor safety information meeting. Volume 3, Pressure 
vessel integrity; Piping and NDE; Aging and components: Proceed- 
ings. 574p. Source: OSTI; NTIS; INIS; GPO. 

Oak Ridge National Laboratory has been engaged in the re- 
search and development of eddy-current tests for a wide range of 
different problems. Recent advances have been made on multiple- 
property techniques. This technique generates a set of coefficients 
that correlate the readings from an eddy-current instrument to the 
properties of the test that produce the readings. While this tech- 
nique will work with reflection probes, pancake probes, or bobbin 
probes, the authors have concentrated on the latter since this type 
of test is the most widely used in the commercial inspection of 
steam generators. The test properties varied include tube supports, 
tube sheets, copper deposits, magnetite deposits, denting, 
wastage, pitting, cracking and IGA. While the multiple-property 
technique has given good results for several years, recent ad- 
vances in personal computers have considerably improved the 
results. Fits have been run for the differential bobbin probe that 
have included over 95,000 different sets of property values and 
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their corresponding readings. Multiple-property fits of these read- 
ings have given defect size fits with root-mean-square errors under 
5% of the wall thickness for ASME Section XI standards. Although 
the actual measurement of the defect depths is not that good (with- 
out corrections), the signal-to-noise ratio is very good, even at 
copper and magnetite interfaces. Different types of function fits 
have been tested for the various types of probes and defects, and 
optimum functions have been determined for each. 


9027 (NUREG/CP-0114-Vol.3, pp. 167-194) Environmen- 
tally assisted cracking in light water reactors. Park, JY. 
(Argonne National Lab., IL (United States)); Ruther, W.E.; Kassner, 
T.F.; Shack, W.J. Nuclear Regulatory Commission, Washington, 
DC (United States). Office of Nuclear Regulatory Research; 
Brookhaven National Lab., Upton, NY (United States). Apr 1991. 
(CONF-9010185—Vol.3: 18. water reactor safety information meet- 
ing, Rockville, MD (United States), 22-24 Oct 1990). In Eighteenth 
water reactor safety information meeting. Volume 3, Pressure 
vessel integrity; Piping and NDE; Aging and components: Proceed- 
ings. 574p. Source: OSTI; NTIS; INIS; GPO. 

Topics that have been investigated during this year include (1) 
SCC of A533-Gr B steel used in steam generator and reactor pres- 
sure vessels, (2) fatigue of Type 316NG SS, and (3) SCC of Type 
347 and CF-3 cast duplex stainless steels in simulated BWR wa- 
ter. Crack-growth-rate (CGR) tests were performed on a composite 
A533-Gr B/Iinconel-182 specimen in which the stress corrosion 
crack in the Inconel-182 weld metal penetrated and grew into the 
A533-Gr B steel. CGR tests were also conducted on conventional 
(unplated) and nickel- or gold-plated A533-Gr B specimens to pro- 
vide insight into whether the nature of the surface layer on the 
low-alloy steel, either oxide corrosion products or a noble metal, in- 
fluences the overall SCC process. CGR data on the A533-Gr B 
specimens were compared with the fatigue crack reference curves 
in the ASME Boiler and Pressure Vessel Code, Section XI, Appen- 
dix A. Fatigue tests were conducted on Type 316NG SS in air and 
simulated BWR water at low strain ranges and frequencies to bet- 
ter establish margins in the ASME Code Section Ill Fatigue Design 


Curves. CGR tests were also conducted on specimens of Type 
347 SS with different heat-treatment conditions, and a specimen of 
CF-3 cast stainless steel! with a ferrite content of 15.6%. The re- 
sults were compared with previous data on another heat of Type 
347 SS, which was very resistant to SCC, and a CF-3M steel with 
a ferrite content of 5%. 


9028 (NUREG/CP-0114-Vol.3, pp. 195-220) Estimation of 
fracture toughness of cast stainless steels in light water reac- 
tor systems. Chopra, O.K. (Argonne National Lab., IL (United 
States)). Nuclear Regulatory Commission, Washington, DC (United 
States). Office of Nuclear Regulatory Research; Brookhaven Na- 
tional Lab., Upton, NY (United States). Apr 1991. DOE Contract 
W-31109-ENG-38. (CONF-9010185—Vol.3: 18. water reactor safety 
information meeting, Rockville, MD (United States), 22-24 Oct 
1990). In Eighteenth water reactor safety information meeting. Vol- 
ume 3, Pressure vessel integrity; Piping and NDE; Aging and 
components: Proceedings. 574p. Source: OSTI; NTIS; INIS; GPO. 

A procedure and correlations are presented for predicting frac- 
ture toughness J-R curves and impact strength of aged cast 
stainless steels from known material information. The ‘saturation’ 
fracture toughness of a specific cast stainless steel, i.e., the mini- 
mum fracture toughness that would ever be achieved for the 
material after long-term service, is estimated from the degree of 
embrittlement at saturation. Degree of embrittlement is character- 
ized in terms of room-temperature Charpy-impact energy. Variation 
of impact energy at saturation for different materials is described in 
terms of a material parameter, ®, which is determined from the 
chemical composition and ferrite morphology. The fracture tough- 
ness J-R curve for the material is then obtained from correlations 
between room-temperature Charpy-impact energy and fracture 
toughness. Fracture toughness as a function of time and tempera- 
ture of reactor service is estimated from the kinetics of 
embrittlement, which is determined from chemical composition. Ex- 
amples for estimating impact strength and fracture toughness of 
cast stainless steel components during reactor service are de- 
scribed. A common ‘lower-bound’ J-R curve for cast stainless 
steels with unknown chemical composition is also defined. 
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9029 (NUREG/CP-01 14-Vol.3, pp. 235-250) Short cracks in 
piping and piping welds. Wilkowski, G.; Ahmad, J.; Brust, F.; 
Francini, R.; Krishnaswamy, P.; Landow, M.; Marschall, C.; Rah- 
man, S.; Scott, P.; Vieth, P. Nuclear Regulatory Commission, 
Washington, DC (United States). Office of Nuclear Regulatory Re- 
search; Brookhaven National Lab., Upton, NY (United States). Apr 
1991. (CONF-9010185—Vol.3: 18. water reactor safety information 
meeting, Rockville, MD (United States), 22-24 Oct 1990). In Eigh- 
teenth water reactor safety information meeting. Volume 3, 
Pressure vessel integrity; Piping and NDE; Aging and components: 
Proceedings. 574p. Source: OSTI; NTIS; INIS; GPO. 

The overall objective of the Short Cracks in Piping and Piping 
Welds Program is to verify and improve engineering analyses to 
predict the fracture behavior of circumferentially cracked pipe under 
quasi-static loading. Specific efforts focus on clarification of techni- 
cal issues that were unresolved in the Degraded Piping Program - 
Phase Il. In fiscal year 1990, the program was started in several 
different areas. The program consists of 7 technical tasks. The 
tasks are as follows: (1) short through-wall cracked (TWC) pipe 
evaluations; (2) short surface-cracked (SC) pipe evaluations; (3) bi- 
metallic weld crack evaluations; (4) dynamic strain aging and crack 
instabilities; (5) fracture evaluations of anisotropic pipe; (6) 
crack-opening-area evaluations; and (7) Nuclear Regulatory Com- 
mission’s (NRCPIPE) Code improvements. Summary of task 
progress is provided for each active task. 


9030 (NUREG/CP-0114-Vol.3, pp. 251-270) Interfacing sys- 
tems loss of coolant accident (ISLOCA) pressure capacity 
methodology and Davis-Besse results. Wesley, D.A. (ABB Im- 
pell Corp., Mission Viejo, CA (United States)). Nuclear Regulatory 
Commission, Washington, DC (United States). Office of Nuclear 
Regulatory Research; Brookhaven National Lab., Upton, NY 
(United States). Apr 1991. (CONF-9010185—Vol.3: 18. water reac- 
tor safety information meeting, Rockville, MD (United States), 22-24 
Oct 1990). In Eighteenth water reactor safety information meeting. 
Volume 3, Pressure vessel integrity; Piping and NDE; Aging and 
components: Proceedings. 574p. Source: OSTI; NTIS; INIS; GPO. 
A loss of coolant accident resulting from the overpressurization 
by reactor coolant fluid of a system designed for low-pressure, low- 
temperature service has been identified as a potential contributor 
to nuclear power plant risk. In this paper, the methodology devel- 
oped to assess the probability of failure as a function of internal 
pressure is presented, and sample results developed for the con- 
trolling failure modes and locations of four fluid systems at the 
Davis-Besse Plant are shown. Included in this evaluation are the 
tanks, heat exchangers, filters, pumps, valves, and flanged con- 
nections for each system. The variability in the probability of failure 
is included, and the estimated leak rates or leak areas are given 
for the controlling modes of failure. For this evaluation, all failures 
are based on quasistatic pressures since the probability of dynamic 
effects resulting from such causes as water hammer have been ini- 
tially judged to be negligible for the Davis-Besse plant ISLOCA. 


9031 (NUREG/CP-0114-Vol.3, pp. 271-296) Assessment of 
corrosion and fatigue damage to light water reactor metal con- 
tainments. Sinha, U.P. (idaho National Engineering Lab., Idaho 
Falls (United States)); Shah, V.N.; Smith, S.K. Nuclear Regulatory 
Commission, Washington, DC (United States). Office of Nuclear 
Regulatory Research; Brookhaven National Lab., Upton, NY 
(United States). Apr 1991. DOE Contract AC07-761D01570. 
(CONF-9010185-—Vol.3: 18. water reactor safety information meet- 
ing, Rockville, MD (United States), 22-24 Oct 1990). In Eighteenth 
water reactor safety information meeting. Volume 3, Pressure 
vessel integrity; Piping and NDE; Aging and components: Proceed- 
ings. 574p. Source: OSTI; NTIS; INIS; GPO. 

This paper presents a generic procedure for estimating aging 
damage, evaluating structural integrity, and identifying mitigation 
activities for safe operation of boiling water reactor (BWR) Mark | 
metal containments and ice-condenser type pressurized water re- 
actor (PWR) cylindrical metal containments. The mechanisms of 
concern that can cause aging damage to these two types of con- 
tainments are corrosion and fatigue. Assessment of fatigue 
damage to bellows is also described. Assessment of corrosion and 
fatigue damage described in this paper include: containment de- 
sign features that are relevant to aging assessment, several 





corrosion and fatigue mechanisms, inspection of corrosion and 
fatigue damage, and mitigation of damage caused by these mech- 
anisms. In addition, synergistic interaction between corrosion and 
fatigue is considered. Possible actions for mitigating aging include 
enhanced inspection methods, maintenance activities based on op- 
erating experience, and supplementary surveillance programs. 
Field experience related to aging of metal containments is re- 
viewed. Finally, conclusions and recommendations are presented. 


9032 (NUREG/CP-0114-Vol.3, pp. 297-316) Developments 
in risk evaluation of aging. Vesely, W.E. (Science Applications 
International Corp., Dublin, OH (United States)); Hassan, M. Nu- 
clear Regulatory Commission, Washington, DC (United States). 
Office of Nuclear Regulatory Research; Brookhaven National Lab., 
Upton, NY (United States). Apr 1991. (CONF-9010185—Vol.3: 18. 
water reactor safety information meeting, Rockville, MD (United 
States), 22-24 Oct 1990). In Eighteenth water reactor safety infor- 
mation meeting. Volume 3, Pressure vessel integrity; Piping and 
NDE; Aging and components: Proceedings. 574p. Source: OSTI; 
NTIS; INIS; GPO. 

Age related degradation of nuclear power plant components and 
systems are of considerable concern because of the impact of 
such aging on plant safety. This paper presents the developments 
made in prioritizing and determining risk significance of aging and 
in the analyses of the light water reactor (LWR) operating data to 
quantify such effects. This work is part of the nuclear plant aging 
research (NPAR) program being conducted by the U.S. Nuclear 
Regulatory Commission (NRC). With regard to the analyses of 
LWR operating data, methods have been developed to quantify ag- 
ing effects in component failure and maintenance data. The 
methodology which as been developed allows any component fail- 
ure or maintenance data containing times of failure or time of 
repairs to be analyzed. The methodology indicates the degree to 
which aging is exhibited in the data an determines the age- 
dependent failure rate. For the applications, two NUREG 1150 


PRAs, one pressurized-water reactor (PWR), and one boiling-water 
reactor (BWR) were used to calculated the average increase in 
core melt frequency due to aging of activity components when a 
specific maintenance and surveillance program was employed. 


9033 (NUREG/CP-0114-Vol.3, pp. 221-235) Irradiation- 
induced sensitization of austenitic stainless steel in-core 
components. Chung, H.M. (Argonne National Lab., IL (United 
States)); Sanecki, J.E.; Ruther, W.E.; Kassner, T.F. Nuclear Regu- 
latory Commission, Washington, DC (United States). Office of 
Nuclear Regulatory Research; Brookhaven National Lab., Upton, 
NY (United States). Apr 1991. DOE Contract W-31109-ENG-38. 
(CONF-9010185—Vol.3: 18. water reactor safety information meet- 
ing, Rockville, MD (United States), 22-24 Oct 1990). In Eighteenth 
water reactor safety information meeting. Volume 3, Pressure 
vessel integrity; Piping and NDE; Aging and components: Proceed- 
ings. 574p. Source: OSTI; NTIS; INIS; GPO. 

High- and commercial-purity specimens of Type 304 stainless 
steel from boiling water reactor (BWR) absorber rod tubes, irradi- 
ated during service to fluence levels of 6 x 10° to 2 x 10#' 
n-cm—? (E>1 MeV) in two reactors, were examined by Auger elec- 
tron spectroscopy to characterize irradiation-induced grain 
boundary segregation and depletion of alloying and impurity ele- 
ments, which have been associated with irradiation-assisted stress 
corrosion cracking of the steel. Ductile and intergranular fracture 
surfaces were produced by bending of hydrogen-charged 
specimens in the ultra-high vacuum of Auger microscope. The in- 
tergranular fracture surfaces in high-fluence commercial-purity 
material were characterized by relatively high levels of Si, P, and Ni 
segregation. An Auger energy peak at 59 eV indicated either seg- 
regation of an unidentified element or formation of an unidentified 
compound on the grain boundary. In contrast to the commercial 
purity material, segregation of the impurity elements and intergran- 
ular failure in the high-purity material were negligible for a similar 
fluence level. However, grain boundary depletion of Cr was more 
significant in high-purity material than in commercial-purity material, 
which indicates that irradiation-induced segregation of impurity ele- 
ments and depletion of alloying elements are interdependent. 
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9034 (NUREG/CP-0114-Vol.3, pp. 317-336) Degradation 
modeling with application to aging and maintenance effective- 
ness evaluations. Samanta, P.K. (Brookhaven National Lab., 
Upton, NY (United States)); Vesely, W.E.; Hsu, F.; Subudhi, M. 
Nuclear Regulatory Commission, Washington, DC (United States). 
Office of Nuclear Regulatory Research; Brookhaven National Lab., 
Upton, NY (United States). Apr 1991. (CONF-9010185—Vol.3: 18. 
water reactor safety information meeting, Rockville, MD (United 
States), 22-24 Oct 1990). in Eighteenth water reactor safety infor- 
mation meeting. Volume 3, Pressure vessel integrity; Piping and 
NDE; Aging and components: Proceedings. 574p. Source: OSTI; 
NTIS; INIS; GPO. 

This paper describes a modeling approach to analyze light water 
reactor component degradation and failure data to understand the 
aging process of components. As used here, degradation modeling 
is the analysis of information on component degradation in order to 
develop models of the process and its implications. This particular 
modeling focuses on the analysis of the times of component degra- 
dations, to model how the rate of degradation changes with the 
age of the component. The methodology presented also discusses 
the effectiveness of maintenance as applicable to aging evalua- 
tions. The specific applications which are performed show 
quantitative models of component degradation rates and compo- 
nent failure rates from plant-specific data. The statistical techniques 
which are developed and applied allow aging trends to be effec- 
tively identified in the degradation data, and in the failure data. 
Initial estimates of the effectiveness of maintenance in limiting 
degradations from becoming failures also are developed. These re- 
sults are important first steps in degradation modeling, and show 
that degradation can be modeled to identify aging trends. 


9035 (NUREG/CP-0114-Vol.3, pp. 337-354) Aging risk of 
passive components. Phillips, J.H. (Idaho National Engineering 
Lab., Idaho Falls (United States)); Roesener, W.S.; Magleby, M.L.; 
Geidi, V. Nuclear Regulatory Commission, Washington, DC (United 
States). Office of Nuclear Regulatory Research; Brookhaven Na- 
tional Lab., Upton, NY (United States). Apr 1991. DOE Contract 
AC07-761D01570. (CONF-9010185—Vol.3: 18. water reactor safety 
information meeting, Rockville, MD (United States), 22-24 Oct 
1990). In Eighteenth water reactor safety information meeting. Vol- 
ume 3, Pressure vessel integrity; Piping and NDE; Aging and 
components: Proceedings. 574p. Source: OSTI; NTIS; INIS; GPO. 

This paper presents an approach for determining the increasing 
failure probability of an aging passive component and for calculat- 
ing its resulting effect on plant risk by modifying an existing 
commercial nuclear reactor probabilistic risk assessment (PRA). A 
technique was developed for introducing aging into failure probabil- 
ity calculations using probabilistic structural analysis (PSA) 
techniques. Various probabilistic structural analysis methods were 
reviewed, and the PRAISE computer code was selected to perform 
the PSA. A component was selected that could fail and have a 
significant effect on the risk of core damage frequency. This com- 
ponent is a weld in the auxiliary feedwater system (AFW) of a 
pressurized water reactor (PWR). The stress on the AFW weld, for 
input in PRAISE, was determined for piping design loads, plant 
transient loads, and a thermal cyclic load that could cause crack 
growth and ultimate pipe failure. One PRAISE calculation might be 
made with the possibility of water hammer introduced to determine 
the effect on core damage frequency. An existing PRA (for a 
NUREG 1150 plant) was modified to include the failure of the AFW 
weld. Because this work is not complete, only preliminary conclu- 
sions and recommendations are presented. 


9036 (NUREG/CP-0114-Vol.3, pp. 369-386) Studies of 
aged cast stainless steel from the Shippingport reactor. 
Chopra, O.K. (Argonne National Lab., IL (United States)). Nuclear 
Regulatory Commission, Washington, DC (United States). Office of 
Nuclear Regulatory Research; Brookhaven National Lab., Upton, 
NY (United States). Apr 1991. DOE Contract W-31109-ENG-38. 
(CONF-9010185-—Vol.3: 18. water reactor safety information meet- 
ing, Rockville, MD (United States), 22-24 Oct 1990). In Eighteenth 
water reactor safety information meeting. Volume 3, Pressure 
vessel integrity; Piping and NDE; Aging and components: Proceed- 
ings. 574p. Source: OSTI; NTIS; INIS; GPO. 
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Charpy-impact and tensile tests were conducted on several cast 
stainless steel materials from the Shippingport reactor. Baseline 
mechanical properties for unaged material were determined from 
tests on either recovery-annealed material, i.e., annealed for 1 h at 
550C and water-quenched, or material from the cooler region of 
the component. The materials indicate relatively modest decreases 
in impact energy. The results show good agreement with estima- 
tions based on accelerated laboratory-aging studies. Correlations 
for estimating thermal-aging degradation of cast stainless steels 
indicate that the degree of embrittlement of the Shippingport mate- 
rials is low. The minimum room-temperature impact energies that 
would ever be achieved after long-term aging are >75 J/cm? (>45 
ft-lb) for all materials. The estimated activation energies for embrit- 
tlement range from 150 to 230 kJ/mole. The estimated fracture 
toughness J-R curves for the materials are also presented. 


9037 (NUREG/CP-0114-Vol.3, pp. 387-402) Mechanical 
properties of cables exposed to simultaneous thermal and ra- 
diation aging. Jacobus, M.J. (Sandia National Labs., Albuquerque, 
NM (United States)); Fuehrer, G.F. Nuclear Regulatory Commis- 
sion, Washington, DC (United States). Office of Nuclear Regulatory 
Research; Brookhaven National Lab., Upton, NY (United States). 
Apr 1991. DOE Contract AC04-76DP00789. (CONF-9010185— 
Vol.3: 18. water reactor safety information meeting, Rockville, MD 
(United States), 22-24 Oct 1990). In Eighteenth water reactor 
safety information meeting. Volume 3, Pressure vessel integrity; 
Piping and NDE; Aging and components: Proceedings. 574p. 
Source: OSTI; NTIS; INIS; GPO. 

Sandia National Laboratories is conducting long-term aging re- 
search on representative samples of nuclear power plant Class 1E 
cables. The objectives of this program are to determine the suit- 
ability of these cables for extended life (beyond the 40-year design 
basis) and to assess various cable condition monitoring techniques 
for predicting remaining cable life. This paper provides the results 
of mechanical measurements that were performed on cable speci- 
mens aged at relatively mild, simultaneous thermal and radiation 
exposure conditions for periods of up to nine months. After aging, 
some of the aged samples, as well as some unaged samples, were 
exposed to accident gamma radiation at ambient temperature. The 
mechanical measurements discussed in this paper include tensile 
strength, ultimate elongation, and compressive modulus. The mod- 
ulus measurements were performed using an indenter developed 
at Franklin Research Center under Electric Power Research 
Institute sponsorship. Results of the mechanical measurements in- 
dicate that elongation measurements correlate well with aging for 
all materials tested; indenter modulus measurements correlate well 
with aging for a number of these materials; and tensile strength 
correlates well for only a few materials tested. When both elonga- 
tion and indenter modulus correlate well, the elongation is usually 
a better measure of aging at lower total doses, with modulus a bet- 
ter measure of aging at the high total doses. 


9038 (NUREG/CP—0114-Vol.3, pp. 355-368) Age-dependent 
risk-based methodology and its application to prioritization of 
nuclear power components and to maintenance for managing 
aging using PRAs. Levy, |.S. (Pacific Northwest Lab., Richland, 
WA (United States)); Vesely, W.E. Nuclear Regulatory Commis- 
sion, Washington, DC (United States). Office of Nuclear Regulatory 
Research; Brookhaven National Lab., Upton, NY (United States). 
Apr 1991. DOE Contract AC06-76RL01830. (CONF-9010185— 
Vol.3: 18. water reactor safety information meeting, Rockville, MD 
(United States), 22-24 Oct 1990). In Eighteenth water reactor 
safety information meeting. Volume 3, Pressure vessel integrity; 
Piping and NDE; Aging and components: Proceedings. 574p. 
Source: OSTI; NTIS; INIS; GPO. 

This paper summarizes a study on an approach to prioritizing 
risk impacts of component aging and importance of individual com- 
ponent maintenance in controlling aging effects. The components 
specifically prioritized are aging active components, and the risk 
measure used for the prioritization is the core damage frequency. 
The study was sponsored by the Nuclear Plant Aging Research 
(NPAR) Program of the U.S. Nuclear Regulatory Commission 
(NRC). The study was performed by Pacific Northwest Laboratory 
(PNL) and Science Applications International Corporation (SAIC). 
The prioritization approach uses an age-dependent PRA-based 
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methodology which is described and used to demonstrate that (1) 
aging effects cause increases in plant risk, changes in component 
priorities compared to baseline PRAs, and significant risk contribu- 
tions from the interactions of multiple aged components; and (2) 
that approaches to preventive maintenance, when focused on the 
components having high risk-and maintenance importance, can 
control the impacts of aging on plant risk. 


9039 (NUREG/CP-0114-Vol.3, pp. 403-430) Recent im- 
provements in check valve monitoring methods. Haynes, H.D. 
(Oak Ridge National Lab., TN (United States)). Nuclear Regulatory 
Commission, Washington, DC (United States). Office of Nuclear 
Regulatory Research; Brookhaven National Lab., Upton, NY 
(United States). Apr 1991. DOE Contract AC05-840R21400. 
(CONF-9010185—Vol.3: 18. water reactor safety information meet- 
ing, Rockville, MD (United States), 22-24 Oct 1990). In Eighteenth 
water reactor safety information meeting. Volume 3, Pressure 
vessel integrity; Piping and NDE; Aging and components: Proceed- 
ings. 574p. Source: OSTI; NTIS; INIS; GPO. 

In support of the Nuclear Regulatory Commission Nuclear Plant 
Aging Research (NPAR) program, Oak Ridge National Laboratory 
has carried out an evaluation of three check valve monitoring 
methods: acoustic emission, ultrasonic inspection, and magnetic 
flux signature analysis. This work has focused on determining the 
capabilities of each method to provide diagnostic information useful 
in determining check valve aging and service wear effects (degra- 
dation) and undesirable operating modes. In addition, as part of 
the ORNL Advanced Diagnostic Engineering Research and Devel- 
opment Center, two novel nonintrusive monitoring methods were 
developed (external ac- and dce-magnetic monitoring) that provide 
several improvements over the other methods. None of the exam- 
ined methods could, by themselves, monitor the instantaneous 
position and motion of check valve internals and valve leakage; 
however, the combination of acoustic emission monitoring with one 
of the other methods provides the means to determine vital check 
valve operational information. This paper describes the benefits 
and limitations associated with each method and includes recent 
laboratory and field test data to illustrate the capabilities of these 
methods to detect simulated check valve degradation. 


9040 (NUREG/CP-0114-Vol.3, pp. 485-538) Role of recent 
research in improving check valve reliability at nuclear power 
plants. Kalsi, M.S. (Kalsi Engineering, Inc., Sugar Land, TX (United 
States)); Horst, C.L.; Wang, J.K.; Sharma, V. Nuclear Regulatory 
Commission, Washington, DC (United States). Office of Nuclear 
Regulatory Research; Brookhaven National Lab., Upton, NY 
(United States). Apr 1991. (CONF-9010185—Vol.3: 18. water reac- 
tor safety information meeting, Rockville, MD (United States), 22-24 
Oct 1990). In Eighteenth water reactor safety information meeting. 
Volume 3, Pressure vessel integrity; Piping and NDE; Aging and 
components: Proceedings. 574p. Source: OSTI; NTIS; INIS; GPO. 

Check valve failures in nuclear power plants have led to safety 
concerns as well as extensive damage and loss of plant availability 
in recent years. Swing check valve internals may experience pre- 
mature deterioration if the disc is not firmly held open against its 
stop. At the present time no guidelines exist for the prediction of 
degradation trends and the determination of suitable inspection in- 
tervals. This research is aimed at developing a reliable quantitative 
wear and fatigue prediction model for swing check valves which 
can be used to improve the safety and reliability of their operation. 
Additionally, the predictive techniques can be used to augment 
check valve preventive maintenance programs by providing the 
plant engineer with quantitative and conservative estimates of dam- 
age potential for check valve internals. 


9041 (NUREG/CP-—0114-Vol.3, pp. 431-452) USNRC gate 
valve test results challenge flexible wedge gate valve, motor 
operating sizing equation. Steele, R. Jr. (Idaho National Engi- 
neering Lab., Idaho Falls (United States)); DeWall, K.G.; Watkins, 
J.C. Nuclear Regulatory Commission, Washington, DC (United 
States). Office of Nuclear Regulatory Research; Brookhaven Na- 
tional Lab., Upton, NY (United States). Apr 1991. DOE Contract 
AC07-761D01570. (CONF-9010185—Vol.3: 18. water reactor safety 
information meeting, Rockville, MD (United States), 22-24 Oct 











1990). In Eighteenth water reactor safety information meeting. Vol- 
ume 3, Pressure vessel integrity; Piping and NDE; Aging and 
components: Proceedings. 574p. Source: OSTI; NTIS; INIS; GPO. 

The Flexible Wedge Gate Valve Qualification and Flow Interrup- 
tion Test Program is investigating the ability of selected process 
valves in boiling water reactors (BWRs) to isolate the containment 
at high energy pipe break conditions. This paper presents the re- 
sults of testing to assess valve and motor operator performance 
under varying pressures and fluid conditions and to assess the ef- 
fectiveness of typical motor operator sizing methods used by the 
nuclear industry, specifically the stem force equation. Six isolation 
valves were tested representative of 6-in. and 10-in. valves used in 
BWR reactor water cleanup (RWCU) systems and high pressure 
coolant injection (HPCI) and reactor core isolation cooling (RCIC) 
turbine supply steam lines. The studies included six qualification 
tests and 17 flow interruption tests. Seven of the flow interruption 
tests were design basis tests and the remainder were parametric 
studies designed to investigate the effects of pressure, fluid den- 
sity, and temperature on valve performance. The results indicate 
that the phenomena taking place inside the gate valve are much 
more complex than previously thought. For instance, the actual 
disc factor is much higher than calculations using the stem force 
equation indicate. It also appears that valves closing on a steam 
load do not require as much force to close as valves that must 
close on a water load. And finally, the current industry stem force 
equation is incomplete. 


9042 (NUREG/CP-0114-Vol.3, pp. 453-484) Reactor inter- 
nals degradation mechanisms. Luk, K.H. (Oak Ridge National 
Lab., TN (United States)). Nuclear Regulatory Commission, Wash- 
ington, DC (United States). Office of Nuclear Regulatory Research; 
Brookhaven National Lab., Upton, NY (United States). Apr 1991. 
DOE Contract AC05-840R21400. (CONF-9010185—Vol.3: 18. wa- 
ter reactor safety information meeting, Rockville, MD (United 
States), 22-24 Oct 1990). In Eighteenth water reactor safety infor- 
mation meeting. Volume 3, Pressure vessel integrity; Piping and 
NDE; Aging and components: Proceedings. 574p. Source: OSTI; 
NTIS; INIS; GPO. 

The presentation is centered on the primary stressors for boiling 
water reactor (BWR) internals, specifically, high temperature and 
corrosive coolant, sensitized materials, loadings associated with 
operations, high speed coolant flow, effects of radiation exposure, 
preloads in bolts and studs, and residual stresses and strains in- 
duced by manufacturing processes. Aging-related degradation 
mechanisms include stress corrosion cracking, fatigue cracking, 
embrittlement, and erosion. The results of a survey of reported fail- 
ure cases for specific reactor internal components is presented. A 
strategy for managing aging-related degradations is presented and 
includes hydrogen water chemistry management, strengthening of 
structural components, reducing potential for flow-induced vibration, 
and improvement of detection and inspection methods. 


9043 (NUREG/CP-0114-Vol.3, pp. 539-546) Aging assess- 
ment of circuit breakers and relays. Gleason, J.F. Nuclear 
Regulatory Commission, Washington, DC (United States). Office of 
Nuclear Regulatory Research; Brookhaven National Lab., Upton, 
NY (United States). Apr 1991. (CONF-9010185—Vol.3: 18. water 
reactor safety information meeting, Rockville, MD (United States), 
22-24 Oct 1990). In Eighteenth water reactor safety information 
meeting. Volume 3, Pressure vessel integrity; Piping and NDE; Ag- 
ing and components: Proceedings. 574p. Source: OSTI; NTIS; 
INIS; GPO. 

The aging of circuit breakers and relays is important since these 
devices provide critical services for safety related systems in nu- 
clear plants. Failures of these devices can cause loss of vital 
functions as well as creating fire hazards. The aging assessments 
discussed in this paper were sponsored by the U.S. Nuclear Regu- 
latory Commission’s Nuclear Plant Aging Research (NPAR) 
Program. This research is the Phase Il effort in which a test pro- 
gram was initiated to investigate and categorize the aging of circuit 
breakers and relays. The significant elements of the research con- 
sisted of the following: determination of current and advanced 
Inspection, Surveillance and Condition Monitoring (ISCM) Tech- 
niques for circuit breakers and relays; laboratory tests, in which 
new and aged samples of commoi: circuit breakers and relays were 
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tested using these ISCM techniques; in-situ efforts, in which ISCM 
techniques were performed on equipment in two nuclear plants, 
and degradation tests, in which ISCM techniques were performed 
on purposely degraded samples of circuit breakers and relays. 


9044 (NUREG/CP-0114-Vol.3, pp. 547-570) Effects of ag- 
ing on calibration and response time of nuclear plant RTDs 
and pressure transmitters. Hashemian, H.M. (Analysis and Mea- 
surement Services Corp., Knoxville, TN (United States)). Nuclear 
Regulatory Commission, Washington, DC (United States). Office of 
Nuclear Regulatory Research; Brookhaven National Lab., Upton, 
NY (United States). Apr 1991. (CONF-9010185—Vol.3: 18. water 
reactor safety information meeting, Rockville, MD (United States), 
22-24 Oct 1990). In Eighteenth water reactor safety information 
meeting. Volume 3, Pressure vessel integrity; Piping and NDE; Ag- 
ing and components: Proceedings. 574p. Source: OSTI; NTIS; 
INIS; GPO. 

Temperature and pressure sensors provide the majority of the 
signals that are used in the control and safety systems of nuclear 
power plants. Therefore, accurate and timely performance of these 
sensors is crucial to plant safety and economy. This paper reports 
on two experimental research projects performed for the U.S. Nu- 
clear Regulatory Commission on aging of resistance temperature 
devices (RTDs) and pressure transmitters. The RTD project has 
been completed and the final report has been published, but the 
pressure transmitter project is still underway with the final report 
due at the end of 1991. Both the RTD and pressure transmitter 
projects have concluded that aging adversely affects the static and 
dynamic performance of the sensors and periodic tests are needed 
to ensure a safe operation. Based on the data generated to date, it 
is recommended that the safety system sensors be tested once ev- 
ery fuel cycle to identify the sensors that must be recalibrated or 
replaced to meet the technical specification requirements. The cur- 
rent nuclear industry practice is generally consistent with this 
recommendation except for a few plants where the testing is re- 
stricted to one channel of safety system at each fuel cycle. If only 
one of four safety channels is tested once every fuel cycle, the test 
interval for each sensor will be about 8 years which is excessively 
long. 


9045 (NUREG/CR-5580-Vol.1) Evaluation of Generic Issue 
57: Effects of fire protection system actuation on safety- 
related equipment: Main report, Volume 1. Lambright, J. (Sandia 
National Labs., Albuquerque, NM (United States)); Bohn, M.; 
Lynch, J.; Ross, S.; Brosseau, D. Nuclear Regulatory Commission, 
Washington, DC (United States). Div. of Safety Issue Resolution; 
Sandia National Labs., Albuquerque, NM (United States). Dec 
1992. 218p. Sponsored by Nuclear Regulatory Commission, Wash- 
ington, DC (United States). DOE Contract AC04-76DP00789. 
(SAND-90-1507-Vol.1). Source: OSTI; NTIS; INIS; GPO. 

Nuclear power plants have experienced actuations of fire Protec- 
tion systems (FPSs) under conditions for which these systems 
were not intended to actuate and also have experienced advertent 
actuations with the presence of a fire. These actuations have often 
damaged safety-related equipment. A review of the impact of past 
occurrences of both types of such events and their impact on plant 
safety systems, an analysis of the risk impacts of such events on 
nuclear power plant safety, and a cost-benefit analysis of potential 
corrective measures have been performed. Thirteen different sce- 
narios leading to actuation of fire protection systems due to a 
variety of causes were identified. These scenarios ranged from in- 
advertent actuation caused by human error to hardware failure, 
and include seismic root causes and seismic/fire interactions. A 
quantification of these thirteen root causes, where applicable, was 
performed on generically applicable scenarios. 


9046 (NUREG/CR-5580-Vol.2) Evaluation of Generic Issue 
57: Effects of fire protection system actuation on safety- 
related equipment: Volume 2, Appendices A, B, and C. 
Lambright, J. (Sandia National Labs., Albuquerque, NM (United 
States)); Bohn, M.; Lynch, J.; Ross, S.; Brosseau, D. Nuclear Reg- 
ulatory Commission, Washington, DC (United States). Div. of 
Safety Issue Resolution; Sandia National Labs., Albuquerque, NM 
(United States). Dec 1992. 300p. Sponsored by Nuclear Regulatory 
Commission, Washington, DC (United States). DOE Contract 


ERA Vol. 18, No. 4 243 





22 NUCLEAR REACTOR TECHNOLOGY 
2209 Reactor Safety 


AC04-76DP00789. (SAND—90-1507-Vol.2). Source: 
INIS; GPO. 

Nuclear power plants have experienced actuations of fire protec- 
tion systems (FPSs) under conditions for which these systems 
were not intended to actuate and also have experienced advertent 
actuations with the presence of a fire. These actuations have often 
damaged safety-related equipment. A review of the impact of past 
occurrences of both types of such events and their impact on plant 
safety systems, an analysis of the risk impacts of such events on 
nuclear power plant safety, and a cost-benefit analysis of potential 
corrective measures have been performed. Thirteen different sce- 
narios leading to actuation of fire protection systems due to a 
variety of causes were identified. These scenarios ranged from in- 
advertent actuation caused by human error to hardware failure, 
and include seismic root causes and seismic/fire interactions. A 
quantification of these thirteen root causes, where applicable, was 
performed on generically applicable scenarios. This document, Vol- 
ume 2, contains appendices A,B, and C of this report. 


OSTI; NTIS; 


9047 (NUREG/CR-5580-Vol.3) Evaluation of Generic Issue 
57: Effects of fire protection system actuation on safety- 
related equipment: Appendix D, Volume 3. Lambright, J. (Sandia 
National Labs., Albuquerque, NM (United States)); Bohn, M.; 
Lynch, J.; Ross, S.; Brosseau, D. Nuclear Regulatory Commission, 
Washington, DC (United States). Div. of Safety Issue Resolution; 
Sandia National Labs., Albuquerque, NM (United States). Dec 
1992. 275p. Sponsored by Nuclear Regulatory Commission, Wash- 
ington, DC (United States). DOE Contract AC04-76DP00789. 
(SAND-—90-1507-Vol.3). Source: OSTI; NTIS; INIS; GPO. 

Nuclear power plants have experienced actuations of fire protec- 
tion systems (FPSs) under conditions for which these systems 
were not intended to actuate and also have experienced advertent 
actuations with the presence of a fire. These actuations have often 
damaged safety-related equipment. A review of the impact of past 
occurrences of both types of such events and their impact on plant 
safety systems, an analysis of the risk impacts of such events on 
nuclear power plant safety, and a cost-benefit analysis of potential 
corrective measures have been performed. Thirteen different sce- 
narios leading to actuation of fire protection systems due to a 
variety of causes were identified. These scenarios ranged from in- 
advertent actuation caused by human error to hardware failure, 
and include seismic root causes and seismic/fire interactions. A 
quantification of these thirteen root causes, where applicable, was 
performed on generically applicable scenarios. This document con- 
tains Appendix D of this report. 


9048 (NUREG/CR-5580-Vol.4) Evaluation of Generic Issue 
57: Effects of fire protection system actuation on safety- 
related equipment: Volume 4, Appendices E and F. Lambright, 
J. (Sandia National Labs., Albuquerque, NM (United States)); 
Bohn, M.; Lynch, J.; Ross, S.; Brosseau, D. Nuclear Regulatory 
Commission, Washington, DC (United States). Div. of Safety Issue 
Resolution; Sandia National Labs., Albuquerque, NM (United 
States). Dec 1992. 278p. Sponsored by Nuclear Regulatory Com- 
mission, Washington, DC (United States). DOE Contract 
AC04-76DP00789. (SAND-—90-1507-Vol.4). Source: OSTI; NTIS; 
INIS; GPO. 

Nuclear power plants have experienced actuations of fire protec- 
tion systems (FPSs) under conditions for which these systems 
were not intended to actuate and also have experienced advertent 
actuations with the presence of a fire. These actuations have often 
damaged safety-related equipment. A review of the impact of past 
occurrences of both types of such events and their impact on plant 
safety systems, an analysis of the risk impacts of such events on 
nuclear power plant safety, and a cost-benefit analysis of potential 
corrective measures have been performed. Thirteen different sce- 
narios leading to actuation of fire protection systems due to a 
variety of causes were identified. These scenarios ranged from in- 
advertent actuation caused by human error to hardware failure, 
and include seismic root causes and seismic/fire interactions. A 
quantification of these thirteen root causes, where applicable, was 
performed on generically applicable scenarios. This document, Vol- 
ume 4, contains appendices E and F of this report. 
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9049 (NUREG/CR-5580-Vol.5-Pt.1) Evaluation of Generic 
Issue 57: Effects of fire protection system actuation on safety- 
related equipment: Appendix G: Volume 5, Part 1. Lambright, J. 
(Sandia National Labs., Albuquerque, NM (United States)); Bohn, 
M.; Lynch, J.; Ross, S.; Brosseau, D. Nuclear Regulatory Commis- 
sion, Washington, DC (United States). Div. of Safety Issue 
Resolution; Sandia National Labs., Albuquerque, NM (United 
States). Dec 1992. 438p. Sponsored by Nuclear Regulatory Com- 
mission, Washington, DC (United States). DOE Contract 
AC04-76DP00789. (SAND-—90-1507-Vol.5-Pt.1). Source: OSTI; 
NTIS; INIS; GPO. 

Nuclear power plants have experienced actuations of fire protec- 
tion systems (FPSs) under conditions for which these systems 
were not intended to actuate and also have experienced advertent 
actuations with the presence of a fire. These actuations have often 
damaged safety-related equipment. A review of the impact of past 
occurrences of both types of such events and their impact on plant 
safety systems, an analysis of the risk impacts of such events on 
nuclear power plant safety, and a cost-benefit analysis of potential 
corrective measures have been performed. Thirteen different sce- 
narios leading to actuation of fire protection systems due to a 
variety of causes were identified. These scenarios ranged from in- 
advertent actuation caused by human error to hardware failure, 
and include seismic root causes and seismic/fire interactions. A 
quantification of these thirteen root causes, where applicable, was 
performed on generically applicable scenarios. This document, Vol- 
ume 5-Part 2, contains Appendix G of this report. 


9050 (NUREG/CR-5580-Vol.5-Pt.2) Evaluation of Generic 
Issue 57: Effects of fire protection system actuation on safety- 
related equipment: Appendix G, Volume 5, Part 2. Lambright, J. 
(Sandia National Labs., Albuquerque, NM (United States)); Bohn, 
M.; Lynch, J.; Ross, S.; Brosseau, D. Nuclear Regulatory Commis- 
sion, Washington, DC (United States). Div. of Safety Issue 
Resolution; Sandia National Labs., Albuquerque, NM (United 
States). Dec 1992. 403p. Sponsored by Nuclear Regulatory Com- 
mission, Washington, DC (United States). DOE Contract 
AC04-76DP00789. (SAND-90-1507-Vol.5-Pt.2). Source: OSTI; 
NTIS; INIS; GPO. 

Nuclear power plants have experienced actuations of fire protec- 
tion systems (FPSs) under conditions for which these systems 
were not intended to actuate and also have experienced advertent 
actuations with the presence of a fire. These actuations have often 
damaged safety-related equipment. A review of the impact of past 
occurrences of both types of such events and their impact on plant 
safety systems, an analysis of the risk impacts of such events on 
nuclear power plant safety, and a cost-benefit analysis of potential 
corrective measures have been performed. Thirteen different sce- 
narios leading to actuation of fire protection systems due to a 
variety of causes were identified. These scenarios ranged from in- 
advertent actuation caused by human error to hardware failure, 
and include seismic root causes and seismic/fire interactions. A 
quantification of these thirteen root causes, where applicable, was 
performed on generically applicable scenarios. This document, Vol- 
ume 5-Part 2, contains Appendix G of this report. 


9051 (NUREG/CR-5772-Vol.2) Aging, condition monitor- 
ing, and loss-of-coolant accident (LOCA) tests of class 1E 
electrical cables: Ethylene propylene rubber cables, Volume 2. 
Jacobus, M.J. (Sandia National Labs., Albuquerque, NM (United 
States)). Nuclear Regulatory Commission, Washington, DC (United 
States). Div. of Engineering; Sandia National Labs., Albuquerque, 
NM (United States). Nov 1992. 228p. Sponsored by Nuclear Regu- 
latory Commission, Washington, DC (United States). DOE Contract 
AC04-76DP00789. (SAND-91-1766/2). Source: OSTI; NTIS; INIS; 
GPO. 

This report describes the results of aging, condition monitoring, 
and accident testing of ethylene propylene rubber (EPR) cables. 
Three sets of cables were aged for up to 9 months under simulta- 
neous thermal (~100°C) and radiation (~0.10 kGy/hr) conditions. 
A sequential accident consisting of high dose rate irradiation (~6 
kGy/hr) and high temperature steam followed the aging. Also ex- 
posed to the accident conditions was a fourth set of cables, which 
were unaged. The test results indicate that most properly installed 
EPR cables should be able to survive an accident after 60 years 





for total aging doses of at least 150-200 kGy and for moderate 
ambient temperatures on the order of 45-55°C (potentially higher 
or lower, depending on material specific activation energies and 
total radiation doses). Mechanical measurements (primarily elonga- 
tion, modulus, and density) were more effective than electrical 
measurements for monitoring age-related degradation. 


9052 (NUREG/CR-5772-Vol.3) Aging, condition monitor- 
ing, and loss-of-coolant accident (LOCA) tests of class 1E 
electrical cables: Miscellaneous cable types, Volume 3. Ja- 
cobus, M.J. (Sandia National Labs., Albuquerque, NM (United 
States)). Nuclear Regulatory Commission, Washington, DC (United 
States). Div. of Engineering; Sandia National Labs., Albuquerque, 
NM (United States). Nov 1992. 144p. Sponsored by Nuclear Regu- 
latory Commission, Washington, DC (United States). DOE Contract 
AC04-76DP00789. (SAND-91-1766/3). Source: OSTI; NTIS; INIS; 
GPO. 

This report describes the results of aging, condition monitoring, 
and accident testing of miscellaneous cable types. Three sets of 
cables were aged for up to 9 months under simultaneous thermal 
(~100°C) and radiation (~0.10 kGy/hr) conditions. A sequential 
accident consisting of high dose rate irradiation (~6 kGy/hr) and 
high temperature steam followed the aging. Also exposed to the 
accident conditions was a fourth set of cables, which were unaged. 
The test results indicate that, properly installed, most of the various 
miscellaneous cable products tested should be able to survive an 
accident after 60 years for total aging doses of at least 150 kGy or 
higher (depending on the material) and for moderate ambient tem- 
peratures on the order of 45-55°C (potentially higher or lower, 
depending on material specific activtion energies and total radiation 
doses). Mechanical measurements (primarily elongation, modulus, 
and density) were more effective than electrical measurements for 
monitoring age-related degradation. 


9053 (NUREG/CR-5789) Risk evaluation for a Westing- 
house PWR, effects of fire protection systems actuation on 
safety-related equipment: Evaluation of Generic Issue 57. Lam- 
bright, J. (Sandia National Labs., Albuquerque, NM (United 
States)); Bohn, M.; Daniel, S.; Brosseau, D. Nuclear Regulatory 
Commission, Washington, DC (United States). Div. of Safety Issue 
Resolution; Sandia National Labs., Albuquerque, NM (United 
States); ERCE, Inc., Albuquerque, NM (United States). Dec 1992. 
227p. Sponsored by Nuclear Regulatory Commission, Washington, 
DC (United States). DOE Contract AC04-76DP00789. (SAND-91- 
1534). Source: OSTI; NTIS; INIS; GPO. 

Nuclear power plants have experienced actuations of fire protec- 
tion systems (FPSs) under conditions for which these systems 
were not intended to actuate and also have experienced advertent 
actuations with the presence of a fire. These actuations have often 
damaged nearby plant equipment. A review of the impact of past 
occurrences of both types of such events, a quantification of the 
risk of FPS acteation, a sensitivity study of the quantification of the 
risk of FPS actuation and risk calculations in terms of person-REM 
have been performed. Thirteen different scenarios leading to actua- 
tion of fire protection systems due to a variety of causes were 
identified. A quantification of these thirteen scenarios, where appli- 
cable, was performed on a 3-loop Westinghouse Pressurized water 
Reactor (PWR). These scenarios ranged from inadvertent actuation 
caused by human error to hardware failures, and include seismic 
root causes and seismic/fire interaction. This report estimates the 
contribution of FPS actuations to core damage frequency and risk. 


9054 (NUREG/CR-5791) Risk evaluation for a General 
Electric BWR, effects of fire protection system actuation on 
safety-related equipment: Evaluation of generic issue 57. Lam- 
bright, J. (Sandia National Labs., Albuquerque, NM (United 
States)); Ross, S.; Daniel, S.; Klamerus, E. Nuclear Regulatory 
Commission, Washington, DC (United States). Div. of Safety Issue 
Resolution; Sandia National Labs., Albuquerque, NM (United 
States). Dec 1992. 308p. Sponsored by Nuclear Regulatory 
Commission, Washington, DC (United States). DOE Contract AC04- 
76DP00789. (SAND—91-1536). Source: OSTI; NTIS; INIS; GPO. 
Nuclear power plants have experienced actuations of fire protec- 
tion systems (FPSs) under conditions for which these systems 
were not intended to actuate. They have also experienced adver- 
tent actuations with the presence of a fire. These actuations have 
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often damaged nearby plant equipment. A review of past occur- 
rences of both types of such events on nuclear power plant safety 
has been performed. Thirteen different scenarios leading to actua- 
tion of fire protection systems due to a variety of causes were 
identified. These scenarios range from inadvertant actuation 
caused by human errors to hardware failures and include seismic 
root causes and seismic/fire interactions. A quantification of these 
thirteen scenarios, where applicable, was performed on a BWR4/ 
MKI. This report estimates the contribution of FPS actuations to 
core damage frequency and to risk. 


9055 (NUREG/CR-5844) Aging assessment of bistables 
and switches in nuclear power plants. Lee, B.S. (Brookhaven 
National Lab., Upton, NY (United States)); Villaran, M.; Subudhi, 
M. Nuclear Regulatory Commission, Washington, DC (United 
States). Div. of Engineering; Brookhaven National Lab., Upton, NY 
(United States). Jan 1993. 207p. Sponsored by Nuclear Regulatory 
Commission, Washington, DC (United States). DOE Contract 
AC02-76CH00016. (BNL-NUREG-52318). Source: OSTI; NTIS; 
INIS; GPO. 

Bistables and process switches play vital roles in the instrumen- 
tation and control logic of a nuclear power station. To understand 
the aging characteristics of these components, more than 5,000 
NPRDS events and more than 1200 LERs were reviewed and ana- 
lyzed. Telephone surveys were conducted and nuclear plant site 
visits were made to collect information on operating experience 
and the current status of these devices. Interaction with the equip- 
ment manufacturers provided further details on the designs of 
bistables and switches. The aging characteristics studied included 
the effects of aging on failure frequency, failure mode, and failure 
cause. This study found that two groups of bistables are in opera- 
tion. The first group which consists of older bistables, needs 
attention in the near future concerning the decision on replacement 
or refurbishment; however, the second group, which is newer, still 
has time to manage aging concerns. Most of the original switches 
employed in reactor protection systems have been replaced with 
transmitters and bistables, and the trend shows that the remaining 
ones will be replaced in the near future. Based on the results of 
the analyses, recommendations for better aging management are 
made, and the areas for future studies are identified. 


9056 (NUREG/CR-5853) Investigation of the applicability 
and limitations of the ROSA Large-Scale Test Facility for 
AP600 safety assessment. Ortiz, M.G. (EG and G Idaho, Inc., 
Idaho Falls, ID (United States)); Fisher, J.E.; Cozzuol, J.M.; 
Boucher, T.J.; Sloan, S.M.; Modro, S.M. Nuclear Regulatory 
Commission, Washington, DC (United States). Div. of Systems Re- 
search; EG and G Idaho, Inc., Idaho Falls, ID (United States). Dec 
1992. 149p. Sponsored by Nuclear Regulatory Commission, Wash- 
ington, DC (United States). DOE Contract AC07-761D01570. 
(EGG—2670). Source: OSTI; NTIS; INIS; GPO. 

A comparison of the thermal hydraulic behavior of the Advanced 
Passive 600 MW(e) (AP600) and the Rig of Safety Assessment 
(ROSA) Large-Scale Test Facility (LSTF), under similar initial and 
boundary conditions, was developed through computer simulations 
of selected accident scenarios for the Nuclear Regulatory Commis- 
sion. The purpose of the comparison was to develop criteria to 
evaluate the capability of a scaled integral facility to perform an 
AP600 safety assessment. It was concluded that ROSA LSTF, with 
a minimum of required modifications, is capable of reproducing 
most of the phenomena and behavior expected of AP600; distor- 
tions become important for slow transients and cases in which the 
nonsymmetric behavior of AP600 is relevant. 


9057 (NUREG/CR-5863) Risk assessment of isolation de- 
vices in safety systems. Cramond, W.R. (Sandia National Labs., 
Albuquerque, NM (United States)); Mitchell, D.B.; Miller, S.P.; 
Yakle, J.L. Nuclear Regulatory Commission, Washington, DC 
(United States). Div. of Safety Issue Resolution; Sandia National 
Labs., Albuquerque, NM (United States); Science Applications In- 
ternational Corp., Albuquerque, NM (United States). Jan 1993. 
192p. Sponsored by Nuclear Regulatory Commission, Washington, 
DC (United States). DOE Contract AC04-76DP00789. (SAND—92- 
0538). Source: OSTI; NTIS; INIS; GPO. 
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This report discusses electronic isolators which are used to 
maintain electrical separation between safety and non-safety sys- 
tems in nuclear power plants. The concern is that these devices 
may fail allowing unwanted signals or energy to act upon safety 
systems, or preventing desired signals from performing their in- 
tended function. While operational history shows many isolation 
device problems requiring adjustments and maintenance, we could 
not find incidents where there was a safety implication. Even hy- 
pothesizing multiple simultaneous failures did not lead to significant 
contributions to core damage frequency. Although the analyses 
performed in this study were not extensive or detailed, there 
seems to be no evidence to suspect that isolation device failure is 
an issue which should be studied further. 


9058 (NUREG/CR-5916) Technical findings related to res- 
olution of Generic Safety Issue 120, online testability of 
protection systems. Fehringer, J.M. (EG and G Idaho, Inc., Idaho 
Falls, ID (United States)). Nuclear Regulatory Commission, Wash- 
ington, DC (United States). Div. of Safety Issue Resolution; EG 
and G Idaho, Inc., Idaho Falls, ID (United States). Dec 1992. 66p. 
Sponsored by Nuclear Regulatory Commission, Washington, DC 
(United States). DOE Contract AC07-761D01570. (EGG-—2684). 
Source: OSTI; NTIS; INIS; GPO. 

The purpose of the study is to examine the current literature on 
evacuation and to update a previously published annotated bibliog- 
raphy on evacuation issues and research assessment. The 
objectives were to determine if concerns raised in the previous 
analysis of evacuation research were still valid in light of recent 
empirical research and theoretical findings and to determine the 
current trends and needs within the field. The study identified and 
reviewed nearly 250 books, articles, reports, and papers on evacu- 
ation. Overall, it is evident from this study that we are experiencing 
a steady progression of knowledge about human behavior in evac- 
uations and evacuation planning. It is also safe to conclude that no 
revolutionary new discoveries have been made. In some areas, the 
research is characterized by new insights on fairly specific issues, 
such as panic, but there has been no new research finding that 


would significantly challenge existing paradigms in disaster re- 
search. 


9059 (NUREG/CR-5953) Studies of human performance 
during operating events, 1990-1992. Meyer, O.R.; Hill, S.G.; 
Steinke, W.F. Nuclear Regulatory Commission, Washington, DC 
(United States). Div. of Safety Programs; EG and G Idaho, Inc., 
Idaho Falls, ID (United States). Jan 1993. 85p. Sponsored by Nu- 
clear Regulatory Commission, Washington, DC (United States). 
DOE Contract AC07-761D01570. (EGG-—2690). Source: OSTI; 
NTIS; INIS; GPO. 

In order to better evaluate the human factors influencing opera- 
tor performance during operating events at nuclear power stations, 
the Office for Analysis and Evaluation of Operational Data (AEOD) 
of the US Nuclear Regulatory Commission (NRC) initiated a project 
to perform onsite analyses of selected events. In interim report on 
the results of the analysis of the first six selected events was pub- 
lished in May 1991. Causal factors for operator performance were 
identified and categorized in the interim report. Subsequently, 10 
more onsite analyses have been conducted This is a report on the 
analysis of the 16 events. Summaries of the 16 operating events 
analyzed can be found in Appendix A. 


9060 (PNL-SA-21374) Performance demonstration _re- 
quirements for eddy current steam generator tube inspection. 
Kurtz, R.J.; Heasler, P.G.; Anderson, C.M. Pacific Northwest Lab., 
Richland, WA (United States). Oct 1992. 24p. Sponsored by US- 
DOE, Washington, DC (United States). DOE Contract 
AC06-76RL01830. (CONF-921007-—12: 20. water reactor safety in- 
formation meeting, Bethesda, MD (United States), 21-23 Oct 1992). 
Order Number DE93004328. Source: OSTI; NTIS; INIS; GPO Dep. 

This paper describes the methodology used for developing per- 
formance demonstration tests for steam generator tube eddy 
current (ET) inspection systems. The methodology is based on sta- 
tistical design principles. Implementation of a performance 
demonstration test based on these design principles will help to 
ensure that field inspection systems have a high probability of de- 
tecting and correctly sizing tube degradation. The technical basis 
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for the ET system performance thresholds is presented. Probability 
of detection and flaw sizing tests are described. 


9061 (SAND—92-179/C) VICTORIA-92 and its application 
to the PHEBUS-FPTO test. Bixler, N.E. (Sandia National Labs., Al- 
buquerque, NM (United States)); Powers, D.A.; Heames, T.J. 
Sandia National Labs., Albuquerque, NM (United States). [1992]. 
20p. Sponsored by Nuclear Regulatory Commission, Washington, 
DC (United States). DOE Contract AC04-76DP00789. (CONF- 
921007—7: 20. water reactor safety information meeting, Bethesda, 
MD (United States), 21-23 Oct 1992). Order Number DE93003996. 
Source: OSTI; NTIS; INIS; GPO Dep. 

VICTORIA-92 is a mechanistic computer code designed to ana- 
lyze fission product behavior within the reactor coolant system 
(RCS) during a severe accident. It provides detailed prediction of 
the release from the fuel and transport in the RCS of radionuclides 
and non-radioactive materials during core degradation. These pre- 
dictions account for the chemical and aerosol! processes that affect 
radionuclide behavior. Coupling of detailed chemistry and aerosol 
packages is a unique feature of VICTORIA: it allows exploration of 
issues involving deposition, revaporization, and reentrainment that 
cannot be resolved with other codes.This document describes a 
new version, VICTORIA-92, which was recently released. 


9062 (SAND-92-1070C) Approach to analyzing tne inad- 
vertent operation of a standby system. Kunsman, D.M.; Carlson, 
D.D. Sandia National Labs., Albuquerque, NM (United States). 
[1992]. 6p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-76DP00789. (CONF-9301 16-16: 
Probabilistic safety assessment international topical meeting (PSA 
93), Clearwater Beach, FL (United States), 27-29 Jan 1993). Order 
Number DE93003993. Source: OSTI; NTIS; GPO Dep. 

Safety considerations for the analysis of systems examined in 
Probabilistic Risk Assessments (PRAs) are usually those associ- 
ated with reliable operation. Inadvertent operation of a standby 
system, however, also represents a significant safety consideration. 
In this paper, a method is presented for analyzing the inadvertent 
operation of such a system. The method has been successfully ap- 


plied to the analysis of a nuclear weapon system when exposed to 
a fire. 


9063 


(SAND-92-1298C) Steam explosions of single drops 
of pure and alloyed molten aluminum. Nelson, L.S. Sandia Na- 


tional Labs., Albuquerque, NM (United States). [1992]. 28p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-76DP00789 ;AC09-89SR18035. (CONF-930157-1: 
Specialist meeting on fuel-coolant interactions, Santa Barbara, CA 
(United States), 5-7 Jan 1993; WSRC-MS—92-241). Order Number 
DE93005363. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

These explosions were studied for studies of hypothetical melt- 
down of core/components of Al alloy-fueled production reactors. 
Experiments were performed on 1 to 10 g Al alloy melt globules 
dropped into water in transparent chamber. Diagnostics included 
high-speed photography, video imagining, debris analysis, XRD or 
photomicrography, and Haz estimation. Triggering was accom- 
plished by capacitor discharges through a submerged exploding 
bridgewire. Spontaneous steam explosions never occurred without 
triggering transients, or with contact of the globules on underwater 
Al, stainless steel, graphite, or polymer. In untriggered 
experiments, Al-Li alloy generated Hz bubbles. In the triggered ex- 
periments on pure Al and 6061 alloy, a small first bubble was 
formed that collapsed, followed by a larger second bubble; total 
volume of these bubbles was about 1 L. In experiments conducted 
on high-purity Al, at 1773 K bubble growth was followed by de- 
struction of the chamber. 10 figs, 1 tab, 25 refs. 


9064 (SAND-92-1373) MELCOR 1.8.1 Assessment: LOFT 
integral experiment LP-FP-2. Kmetyk, L.N. Sandia National Labs., 
Albuquerque, NM (United States). Dec 1992. 502p. Sponsored by 
Nuclear Regulatory Commission, Washington, DC (United States). 
DOE Contract AC04-76DP00789. Order Number DE93006611. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The MELCOR code has been used to model experiment LP-FP- 
2, an important source of integral data for qualifying severe 
accident code predictive capabilities. This assessment analysis 
clearly demonstrates MELCOR's ability to fulfill a large part of its 





primary, intended use, the calculation of severe accidents from full- 
power steady-state initiation through primary-system thermal/ 
hydraulic response and core damage to fission product release, 
transport and deposition. After a number of code errors were iden- 
tified and corrected, few nonstandard inputs and no code 
problem-specific modifications were needed to provide reasonable 
agreement with test data in all areas considered. Code-to-code 
comparisons show that MELCOR does at least as well as other 
“best-estimate” (i.e., SCDAP/RELAPS5) or integral (i.e., MAAP) 
codes in predicting the thermaVhydraulic and core responses in 
this large-scale, integral experiment; in fact, MELCOR and MAAP 
appear to give the best agreement with data, especially for clad 
temperature histories. Further, our code-to-code comparisons indi- 
cate that MELCOR does at least as well as “best-estimate” fission 
product codes in predicting the source term, with a number of such 
codes having to be run in tandem and driven by test data or other 
“best-estimate” thermaV/hydraulic and core damage codes to pro- 
vide results equivalent to a single, integrated MELCOR calculation. 


9065 (SAND-92-1839c) Level 1 risk analysis of low power 
and shutdown operations at a BWR: Phase 2, Results. White- 
head, D.W. (Sandia National Labs., Albuquerque, NM (United 
States)); Staple, B.D.; Daniel, S.L.; Kirk, H.; Darby, J.; Walsh, B.; 
Yakle, J.; Miller, S.; Forester, J. Sandia National Labs., Albu- 
querque, NM (United States). [1992]. 9p. Sponsored by Nuclear 
Regulatory Commission, Washington, DC (United States). DOE 
Contract AC04-76DP00789. (CONF-921007-8: 20. water reactor 
safety information meeting, Bethesda, MD (United States), 21-23 
Oct 1992). Order Number DE93004054. Source: OSTI; NTIS; INIS; 
GPO Dep. 

This paper describes the current status of Phase 2 of the BWR 
Low Power and Shutdown Accident Frequencies Program being 
conducted at Sandia National Laboratories for the US Nuclear Reg- 
ulatory Commission. The major focus of this phase of the project is 
a detailed analysis of potential accidents that could occur at Grand 
Gulf while in Cold Shutdown [Plant Operational State (POS) 5] 
during a refueling outage. POS 5 was selected for detailed exami- 
nation based upon the results of the Phase 1 Coarse Screening 
Analysis, the results of which were presented at the Nineteenth 
Water Reactor Safety Information Meeting. A summary of the 
project including results and insights from Phase 2 is presented. 


9066 (WSRC-RP-89-432) Reactor Materials Program pro- 
cess water piping Indirect failure frequency. Daugherty, W.L. 
Westinghouse Savannah River Co., Aiken, SC (United States). 30 
Oct 1989. 216p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC09-89SR18035 ;ACO09-76SR00001. Or- 
der Number DE93004545. Source: OSTI; NTIS; INIS; GPO Dep. 

Following completion of the probabilistic analyses, the LOCA 
Definition Project has been subject to various external reviews, and 
as a result the need for several revisions has arisen. This report 
updates and summarizes the indirect failure frequency analysis for 
the process water piping. In this report, a conservatism of the 
earlier analysis is removed, supporting lower failure frequency esti- 
mates. The analysis results are also reinterpreted in light of 
subsequent review comments. 


9067 (WSRC-RP-89-570-Vol.5-Del.Ver.) Savannah River 
Site PRA of reactor operation, level 1: Internal events: Volume 
5. Brandyberry, M.D. (Westinghouse Savannah River Co., Aiken, 
SC (United States)); Cramer, D.S.; Horton, W.H.; Logan, V.E.; 
Sharp, D.A.; Smith, J.A.; Tinnes, S.P.; Topp, S.V.; Wingo, H.E.; 
Kirby, K.D.; Shapiro, B.J.; Singer, B.S.; West, J.E. Westinghouse 
Savannah River Co., Aiken, SC (United States). Jun 1990. 500p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO9-89SR18035. Order Number DE93005504. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

The Probabilistic Risk Assessment (PRA) of Savannah River Site 
(SRS) reactors requires analysis of the reactor operating and 
safety systems to determine their response to reactor accidents. To 
determine this response, models of these systems have been de- 
veloped in the PRA using detailed fault trees and event trees. This 
document, Volume 5, provides Appendix C which contains: System 
fault trees used before simplification; system fault trees used after 
simplification; and flags encountered in system fault trees. (Fault 
trees C.B1 through C.21). 
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9068 (WSRC-RP-89-570-Vol.7-Del.Ver.) Savannah River 
Site PRA of reactor operation: Level 1, Internal events: Vol- 
ume 7. Brandyberry, M.D. (Westinghouse Savannah River Co., 
Aiken, SC (United States)); Cramer, D.S.; Horton, W.H.; Logan, 
V.E.; Sharp, D.A.; Smith, J.A.; Tinnes, S.P.; Topp, S.V.; Wingo, 
H.E.; Kirby, K.D.; Shapiro, B.J.; Singer, B.S.; West, J.E. Westing- 
house Savannah River Co., Aiken, SC (United States). Jun 1990. 
572p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract ACO9-89SR18035. Order Number DE93005506. 
Source: OSTI; NTIS (US Sales Only); GPO Dep. 

The Probabilistic Risk Assessment (PRA) of Savannah River Site 
(SRS) reactors requires analysis of the reactor operating and 
safety systems to determine their response to reactor accidents. To 
determine this response, models of these systems have been de- 
veloped in the PRA using detailed fault trees and event trees. This 


document, Volume 7, contains Appendixes D,F,G,H,J, and L to this 
report. 


9069 (WSRC-RP-89-570-Vol.8-Del.Ver.) Savannah River 
Site PRA of reactor operation, Level 1: Internal events: Vol- 
ume 8. Brandyberry, M.D. (Westinghouse Savannah River Co., 
Aiken, SC (United States)); Cramer, D.S.; Horton, W.H.; Logan, 
V.E.; Sharp, D.A.; Smith, J.A.; Tinnes, S.P.; Topp, S.V.; Wingo, 
H.E.; Kirby, K.D.; Shapiro, B.J.; Singer, B.S.; West, J.E. Westing- 
house Savannah River Co., Aiken, SC (United States). Jun 1990. 
668p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract ACO09-89SR18035. Order Number DE93005507. 
Source: OSTI; NTIS (US Sales Only); GPO Dep. 

The Probabilistic Risk Assessment (PRA) of Savannah River Site 
(SRS) reactors requires analysis of the reactor operating and 
safety systems to determine their response to reactor accidents. To 
determine this response, models of these systems have been de- 
veloped in the PRA using detailed fault trees and event trees. This 
document, Volume 8, provides Appendix E of this report. Appendix 
E contains: Naming and listing of TEMAC databases; TEMAC 
databases; component data sheets; and justification sheets. 


9070 (WSRC-RP-89-570-Vol.9-Del.Ver.) Savannah River 
Site PRA of Reactor Operation, Level 1: Internal events: Vol- 
ume 9. Brandyberry, M.D. (Westinghouse Savannah River Co., 
Aiken, SC (United States)); Cramer, D.S.; Horton, W.H.; Logan, 
V.E.; Sharp, D.A.; Smith, J.A.; Tinnes, S.P.; Topp, S.V.; Wingo, 
H.E.; Kirby, K.D.; Shapiro, B.J.; Singer, B.S.; West, J.E. Westing- 
house Savannah River Co., Aiken, SC (United States). Jun 1990. 
483p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract ACO9-89SR18035. Order Number DE93005508. 
Source: OSTI; NTIS (US Sales Only); GPO Dep. 

The Probabilistic Risk Assessment (PRA) of Savannah River Site 
(SRS) reactors requires analysis of the reactor operating and 
safety systems to determine their response to reactor accidents. To 
determine this response, models of these systems have been de- 
veloped in the PRA using detailed fault trees and event trees. This 
document provides descriptions of the principal SRS reactor sys- 
tems having direct bearing in the PRA. The scope of the document 
is limited to those systems that play a role in reactor safety; the 
document provides a level of system detail consistent with the level 
of detail presented in the PRA models. Systems important to oper- 
ation but not to safety, such as the breathing air system, the 
demineralized water system, or the steam system, are not de- 
scribed. Nineteen systems are described in the document, as listed 
in the Table of Contents. Each system description is divided into 
five sections. Section 1.0 describes the system design and its rele- 
vance to plant operation. Section 2.0 describes the system function 
for both normal and off-normal conditions. Section 3.0 describes the 
components of the system and how they work together to perform 
the system function. Section 4.0 describes the system interfaces 
with other plant systems. Section 5.0 identifies major system differ- 
ences between reactors. Appendix A of this volume contains a 
glossary of acronyms and initials used in the report and associated 
with reactor operation. Appendix B of this volume contains a defini- 
tion of fields and abbreviations used in tables in the text that 
describe components and supporting features for the system. 


ERA Vol. 18, No. 4 247 





24 POWER TRANSMISSION AND DISTRIBUTION 
2401 Power Systems 


24 POWER TRANSMISSION AND DISTRI- 
BUTION 


2401 Power Systems 


Refer also to citation(s) 8325, 9076, 9077, 9078, 9079, 9080, 
9104, 9188 


9071 (PNL-8450) Characteristics of identifying linear dy- 
namic models from impulse response data using Prony 
analysis. Trudnowski, D.J. Pacific Northwest Lab., Richland, WA 
(United States). Dec 1992. 97p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC06-76RL01830. Order 
Number DE93005607. Source: OSTI; NTIS; GPO Dep. 

The purpose of the study was to investigate the characteristics 
of fitting linear dynamic models to the impulse response of oscilla- 
tory dynamic systems using Prony analysis. Many dynamic 
systems exhibit oscillatory responses with multiple modes of oscil- 
lations. Although the underlying dynamics of such systems are 
often nonlinear, it is frequently possible and very useful to repre- 
sent the system operating about some set point with a linear 
model. Derivation of such linear models can be done using two ba- 
sic approaches: model the system using theoretical derivations 
and some linearization method such as a Taylor series expansion; 
or use a curve-fitting technique to optimally fit a linear model to 
specified system response data. Prony analysis belongs to the sec- 
ond class of system modeling because it is a method of fitting a 
linear model to the impulse response of a dynamic system. Its par- 
allel formulation inherently makes it well suited for fitting models to 
oscillatory system data. Such oscillatory dynamic effects occur in 
large synchronous-generator-based power systems in the form of 
electromechanical oscillations. To study and characterize these os- 
cillatory dynamics, BPA has developed computer codes to analyze 
system data using Prony analysis. The objective of this study was 
to develop a highly detailed understanding of the properties of us- 
ing Prony analysis to fit models to systems with characteristics 
often encountered in power systems. This understanding was then 
extended to develop general “rules-of-thumb” for using Prony anal- 
ysis. The general characteristics were investigated by performing 
fits to data from known linear models under controlled conditions. 
The conditions studied include various mathematical solution tech- 
niques; different parent system configurations; and a large variety 
of underlying noise characteristics. 


2402 Power System Networks, Transmission and 
Distribution 


Refer also to citation(s) 8368, 8423, 8444, 8933, 9075 


9072 (ETDE-mf-93758385) Short-circuit recognition aigo- 
rithms for current-limitation switching. Stege, M. Technische 
Univ. Braunschweig (Germany). Fakultaet fuer Maschinenbau und 
Elektrotechnik. 7 Apr 1992 127p. (In German). Order Number 
DE93758385. Source: OSTI; NTIS (US Sales Only). 

In this work, short-circuit recognition algorithms are examined for 
current-limitation switching in energy technique. Using the extrapo- 
lation criterion, an optimum algorithm is first derived for protecting 
a single phase load circuit and is compared with other conventional 
or new algorithms. The short-circuit recognition times, the current 
up to the time of recognition and the Joule integral to recognition 
are used as criteria. The parameters are considered relative to the 
switch-on phase position and the maximum values. A circuit is built 
for measuring digital values and it is shown what effect the low 
pass filter used in measurement has. For investigations of princi- 
ple, simulation calculations and switching tests are carried out, 
where the algorithms are evaluated with high accuracy in floating 
decimal point calculations. To carry out switching tests, the algo- 
rithms are implemented on a powerful transputer T800 (32 bit 
processor with beat frequency of 20 MHz). In this way, it is possi- 
ble to evaluate simple recognition algorithms with 12.5 psec in a 
floating decimal calculation. Finally, it is shown how short-circuits in 
a three phase system can be recognised. For this purpose, the 
recognition criteria described in the previous paragraphs are trans- 
ferred to various types of short-circuits on the three phase system, 


248 ERA Vol. 18, No. 4 


on the one hand, and on the other hand, criteria are regarded 
which combine instantaneous values from all three phases. (orig.). 


9073 (TKK-S/SM—1989/21, pp. 5-12) Expert systems for 
fault diagnosis and safety regulations of distribution networks. 
Heine, P. (Tampere Univ. of Technology (Finland)); Koppanen, T. 
Helsinki Univ. of Technology, Otaniemi (Finland). Lab. of Elec- 
tromechanics. 1989. (CONF-8901144—: Symposium on electrical 
power engineering at the Helsinki University of Technology, Espoo 
(Finland), 27 Jan 1989). In Symposium on electrical power engi- 
neering. 130p. Order Number DE93711132. Source: OST]; NTIS. 

During the last year a research concerning with expert systems 
in electrical systems has been started in Tampere University of 
Tehnology. An expert system is a computer program which can in 
a narrow field work like a human expert of that field. As an applica- 
tion area fault diagnosis and safety regulations of distribution 
networks have been chosen. These are two separate systems 
which will be built with expert system development tools and in 
which different knowledge representation and inference techniques 
can be carried out. Also the connections outside the tool and the 
interaction with the user will play a remarkable role. 


9074 (VTT-PUB-115) Transient analysis for ground fault 
distance estimation in electrical distribution networks. Lehto- 
nen, M. (Technical Research Centre of Finland, Espoo (Finland). 
Lab. of Electrical and Automation Engineering). Technical Research 
Centre of Finland, Espoo (Finland). 1992. 268p. Order Number 
DE93761302. Source: OSTI; NTIS. 

The composition of ground fault transients, i.e. charge, discharge 
and interline compensating components, is first discussed. For 
transient analysis, a new two frequency model is introduced, which 
takes into account the interdependence of charge and discharge 
components. Of the various factors affecting the transients, fault re- 
sistance and loads were found to be the most important ones. 
When the magnitude of these is increased, the transients become 
damped, which makes their parameter identification difficult. Load 
impedances can also cause large errors to the distance estimates, 
although the parameters were identified accurately. Also errors of 
measurement transformers are discussed, and models proposed 
for the analysis of their transient response. From the other error 
sources, the effect of fault are nonlinearity was studied using a sim- 
ulation model. Of crucial importance are the methods, by which the 
transient parameters are identified from the measured signals. In 
the prototype system developed, other signal components, except 
the charge transient, are first filtered out numerically. The transient 
parameters are then estimated using a least squares modification 
of Prony’s method. Three methods were developed for fault loca- 
tion. The first one is based on the correlation of transient frequency 
and fault distance. The other two methods are based on the tran- 
sient line terminal impedance. The measurements needed are from 
the phase voltages and phase currents of the faulty line. Finally 
other transient based methods, differential-equation algorithms and 
frequency domain methods, are discussed for comparison. 
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9075 (ETDE-IT—93-19) Synthetic housed metal oxide 
surge arresters for medium voltage networks: ENEL’s motiva- 
tion for their employment and relevant testing specifications. 
Colombo, E.; de Nigris, M. Ente Nazionale per |’Energia Elettrica, 
Milan (Italy). Centro di Ricerca Elettrica; Centro Elettrotecnico 
Sperimentale Italiano (CESI), Milan (Italy). May 1992. 9p. (CONF- 
9205288-1: SEE workshop on synthetic housed arresters, Nice 
(France), May 1992). Order Number DE93758896. Source: OSTI; 
NTIS (US Sales Only). 

The need for greater reliability in power distribution systems, 
mainly in connection with the spread of the use of information 
systems imposes the reconsideration of current criteria for the em- 
ployment of devices to protect MV networks against overvoltage. 
Zinc oxide surge arresters, already proven in HV networks, are be- 
ing employed in a more extensive way even on MV networks by 
virtue of their better characteristics compared with other types of 
devices such as spark gaps or non-linear resistor gapped surge 
arresters. Still, zinc oxide arresters are the object of further innova- 
tion in order to cope with some drawbacks experienced in service 





and to improve their performance by design optimization. At 
present, an interesting solution is represented by the synthetically 
housed surge arresters. Within ENEL (italian Electricity Board), this 
interest involved a revision of the manufacturing and testing specifi- 
cations for this kind of surge arrester. This report presents the 
main planning/design criteria behind the decision of ENEL to install 
zine oxide surge arresters with synthetic housing. 


2404 Health and Safety 
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9076 (ETDE-IT—93-03) Detection of partial discharges in 
gas insulated substations. Bargigia, A.; Koltunowicz, W.; Pigini, 
A. Ente Nazionale per I’Energia Elettrica, Milan (Italy); Centro Elet- 
trotecnico Sperimentale Italiano (CESI), Milan (Italy). 1990. 17p. 
(CONF-9009527—1: 1990 international workshop on partial dis- 
charge measurement (detection) and their traceability, Como 
(Italy), 4-6 Sep 1990). Order Number DE93758873. Source: OSTI; 
NTIS (US Sales Only). 

Gas Insulated Substations (GIS) have obtained great popularity 
in the world by their high reliability, compactness, easy mainte- 
nance, and environmental compatibility. In GIS, all live parts such 
as conductors, circuit breakers, disconnectors are totally encapsu- 
lated by metal enclosures. Such systems make the visual 
inspection of live parts problematic and enhance the importance of 
suitable diagnostic tools. Among the various diagnostic methods, 
partial discharge detection, wich plays the most important role, is 
analyzed in this paper. It is shown that Partial Discharge (PD) mea- 
surements according to standard methods can be used to detect 
‘critical’ GIS defects in the laboratory: they are however of difficult 
application and may result not sensitive enough for ‘on site’ appli- 
cation. It is also shown that alternative measurements, namely: 
acoustical, electrical with probes located inside the GIS, and chem- 
ical are more practical and offer adequate 'on site’ sensitivity. 


9077 (ETDE-IT-93-04) High-voltage circuit breaker relia- 
bility data for use In system reliability studies-interim report 
CIGRE 13.06 working group. Bargigia, A.; Degen, W.; Heising, 
C.; Ishikawa, M.; Janssen, A.; Maaskola, J.; Michaca, R.; Tudrej, 
M. Ente Nazionale per l’Energia Elettrica, Milan (Italy). Centro di 
Ricerca Elettrica. 1991. 6p. (CONF-910999-1: CIGRE symposium 
on electric power systems reliability, Montreal (Canada), 16-18 Sep 
1991). Order Number DE93758874. Source: OSTI; NTIS (US 
Sales Only). 

The CIGRE 13.06 Working Group conducted two International 
enquiries on the reliability of high voltage circuit breakers (63 kV 
and above). The first enquiry included 20,000 breakers of all types 
and covered the years 1974 through to 1977. The second enquiry 
is still in process and has included 16,500 single pressure SF6 
breakers. At the present time, data have been collected and ana- 
lyzed for the years 1988 and 1989, which is only the first half of the 
four year enquiry. A special effort is being made to collect data that 
can be used in system reliability studies. These data inciude both 
circuit breaker major failure rates and the circuit breaker downtimes 
at each of the several different voltages. Probabilities bring calcu- 
lated for various breaker failure modes such as ‘does not open on 
command’, ‘does not break the current’, ‘does not close on com- 
mand’ and ‘does not make the current’. The results from these two 
enquiries are presented and compared. A brief description is given 
of the scope and objectives of the CIGRE 13.06 Working Group on 
the reliability of high voltage circuit breakers. The objectives in- 
clude collecting circuit breaker reliability data which is much more 
detailed than required for system reliability studies. The additional 
detail is used for improving the reliability of circuit breakers. 


9078 (ETDE-IT—93-05) Reliability of high-voltage single 
pressure SF, circuit-breakers: Interim report on second inter- 
national enquiry. Bargigia, A.; Heising, C.; Janssen, A.; Maaskola, 
J.; Michaca, R. Ente Nazionale per l'Energia Elettrica, Milan (Italy). 
Centro di Ricerca Elettrica. 1990. 7p. Order Number DE93758875. 
Source: OSTI; NTIS (US Sales Only). 

This report gives the philosophy followed by the CIGRE WORK- 
ING GROUP to prepare the Second International Enquiry on high 


24 POWER TRANSMISSION AND DISTRIBUTION 
2406 Legislation and Regulations 


voltage circuit-breaker failures and defects in service. The objec- 
tives of the survey are given. The main objective is to compare the 
results of the Second International Enquiry with those of the First 
Enquiry. The report also presents the new questionnaire to collect 
the data on the population of circuit-breakers in service and on 
each failure observed, together with the definitions and failure clas- 
sification applicable to the enquiry. Finally, it gives the preliminary 
results of the Second Enquiry concerning the data of 1988 (first 
year of the enquiry). 


9079 (ETDE-IT—93-07) Adequacy and security of power 
systems at planning stage: Main concepts and issues. 
Bertoldi, O. Ente Nazionale per |l’Energia Elettrica, Milan (Italy). 
Centro di Ricerca Elettrica. 1991. 6p. (CONF-910999-2: CIGRE 
symposium on electric power systems reliability, Montreal 
(Canada), 16-18 Sep 1991). Order Number DE93758878. Source: 
OSTI; NTIS (US Sales Only). 

In summarizing the main planning concepts and issues regarding 
adequacy and security of power systems, this paper identifies acci- 
dent conditions and system states after failures, as well as, 
counter-measures to be taken when a system is considered to be 
insecure or inadequate. General counter-measures to improve se- 
curity and prevent large-scale failures are also presented. 


9080 (ETDE-IT—-93-12) Longitudinal insulation pertor- 
mance of HV circult-breakers under joint effect of pollution 
and temporary overvoltages. Bargigia, A.; Marrone, G.; Perin, D.; 
Pigini, A.; Mazza, G. Centro Elettrotecnico Sperimentale Italiano 
(CESI), Milan (Italy); Ente Nazionale per I’Energia Elettrica, Milan 
(Italy). Centro di Ricerca Elettrica. 1990. 8p. Order Number 
DE93758884. Source: OSTI; NTIS (US Sales Only). 

This paper describes a laboratory on investigation of the longitu- 
dinal insulation withstand of HV circuit-breakers under the joint 
effect of pollution and electric stresses representative of those 
found in service. For this purpose, a simplified laboratory represen- 
tation of the actual electrical stresses was studied. The stresses 
included, in addition to the continuous operating voltage, temporary 
overvoltages deriving from synchronization operations and from 
opening capacitive loads. Several types of circuit-breakers with 
rated voltages ranging from 170 kV to 420 kV were tested. As re- 
gards the artificial contamination of the surface insulation of the 
circuit-breakers, both salt fog and solid layer methods were used. 
The results proved that the behaviour of the longitudinal insulation 
of circuit-breakers can be critical in service. Therefore, when de- 
signing this type of equipment, adequate creepage distances and 
profiles for the hollow insulators must be provided. In the most se- 
vere cases, special protective systems such as dead tanks, and 
proper maintenance practices such as cleaning and greasing 
should be considered. 
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9081 (NUTEK-B-92-3) The Swedish electricity market: 
From monopoly to competition. Lublin, Z.G.; Swartling, K.; Fritz, 
P. Swedish National Board for Industrial and Technical Develop- 
ment (NUTEK), Stockholm (Sweden). 1992. 164p. Order Number 
DE93761456. Source: OSTI; NTIS. 

A. 

The possibilities to open the Swedish electricity market for com- 
petition have been investigated in a study commissioned by the 
government. The study is the first one to penetrate most aspects of 
the Swedish power market. However, the report does not give an 
actual program for the reformations. The main conclusion of the 
study is that the electric power transmission lines must be kept 
open for all producers, not only the owners. A possible system of 
rules for the operation of such open networks are presented in the 
report. The main transmission lines should be owned and operated 
by a government public utility to assure openess and impartiality. 
Several changes to Swedish law must be made to accomodate for 
the suggested new structures. The changes are reviewed in the re- 
port. (Original swedish language report indexed as database item 
92-87352) (8 figs., 35 tabs.). 
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9082 (EDF-R-92-NI-O-0002) Free movement of the elec 
tricity product in Europe. Kupiec, M. Electricite de France (EDF), 
92 - Clamart (France). Jun 1992. [8] (In French). Source: OSTI; 
NTIS (US Sales Only); INIS. 

In the eyes of the Commission of the European Communities, 
electricity is an industrial product as an other; it must therefore, as 
stated in the Rome Treaty, be characterized and must benefit from 
free movement within the European Community. The purpose of 
this note is to set out the ideas and objectives of Brussels and 
authorities as regards the large European electricity market. Con- 
sequently, the proposals or objectives presented in this note do not 
necessarily reflect Electricite de France’s position. 


9083 (EDF-R-92-NI-O-0003) Medium and high voltage 
power cables market in Europe. Kupiec, M. Electricite de France 
(EDF), 92 - Clamart (France). Jun 1992. [8] (In French). Source: 
OSTI; NTIS (US Sales Only); INIS. 

This note gives an overview of the European market for medium 
and high voltage power cables. In this text, emphasis is placed on 
suppliers and important European clients; there is also a brief re- 
view of the different techniques for cable laying and utilization in 
Europe. This not has mainly been drafted from informations sup- 
plied by EUROPACABLE. 


9084 (EUR-14577) Electricity system performance: op- 
tlons and opportunities for developing countries. Synthesis 
report of the cooperative programme on energy and develop- 
ment. Adilson de Oliveira (Universidade Federal, Rio de Janeiro, 
RJ (Brazil)). Commission of the European Communities, Luxem- 
bourg (Luxembourg). 1992. [136] Contract XVII-706-90-9. Source: 
OSTI; NTIS (US Sales Only); INIS. 

This report focuses on the crisis in the performance of the Elec- 
tricity Supply Industries (ESI) of Africa, Asia and Latin America, 
and is based on the research of the Network Centres during 1990- 
91. It provides a review of the performance of the ESI that ranges 
widely from the issues of technical efficiency, through the more 
controversial aspects of financial and economic efficiency, to the 
more diffuse aspects of the social and environmental measures of 
performance.47 refs., 3 figs., 10 tabs., 2 appendices. 


9085 (GB-466) Annual report and accounts 1992. See- 
board pic, Hove (United Kingdom). 1992. 32p. Order Number 
DE93759064. Source: OSTI; NTIS (US Sales Only); INIS. 

SEEBOARD plc is the company which, since the privatization of 
the electricity supply industry in the United Kingdom, has under- 
taken the distribution and supply of electric power to consumers in 
south eastern England. The Chief Executive of the company in his 
review for 1992 reports a profit of Pound 91.5m from the distribu- 
tion business and Pound 4.2m from the supply business; profits for 
the previous year were Pound 64.2m and Pound 7.2m respectively. 
Other businesses, which include the retailing of electrical goods, 
electrical contracting, and a joint venture with WilCorp UK Ltd. to 
market and supply natural gas in Southern England, contributed 
Pound 2m to the company profits. Details of the company’s opera- 
tions and principal activities are given in the report and the annual 
accounts are presented. (UK). 


9086 (INIS-GB-462) Annual review and directors’ report 
and accounts. Midlands Electricity pic, Halesowen (United King- 
dom). Jul 1992[68] Source: OSTI; NTIS (US Sales Only); INIS. 

This annual report of Midlands Electricity PLC (MEB) presents a 
financial review of the Group and the directors’ and auditors re- 
ports. Historical and current cost profit and loss accounts, balance 
sheets and cash flow statements are tabulated. The Group's finan- 
cial history and regulatory accounts are also presented. (UK). 
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9087 (ETDE/JP-mf-93768462) 12th annual progress report 
of the fuel and power storage technology subcommittee. New 
Energy and Industrial Technology Development Organization, 
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Tokyo (Japan). Sep 1992 86p. (in Japanese). Order Number 
DE93768462. Source: OSTI; NTIS 

Six following progress reports are , included as R ? D results of the 
Fuel and Power Storage Technology Subcommittee in fiscal 1991, 
(1) The development of chemical cold heat regeneration technique 
utilizing hydration by solute mixing for super heat pump energy 
storage systems, (2) The development of the low-pollution 300 W 
class regenerative two-shaft ceramic gas turbine for cogeneration 
systems, (3) The development of the system and peripherals of the 
1,000 kW class MCFC pilot plant, (4) The development of funda- 
mental fabrication techniques for ceramic separators and 
electrodes of SOFC, (5) The development of superconducting 
power facilities such as superconducting wire, superconducting 
generator and refrigeration system for power systems, and (6) The 
operational study of the 1,000 kW class power storage pilot plants 
using new type batteries such as Na-S battery and Zn-Br one. 
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9088 (PNL-7980) Summary of research on microbiologl- 
cal processes: International Energy Agency Subtask D, final 
report. Winters, A.L. Pacific Northwest Lab., Richland, WA (United 
States); Alabama Univ., University, AL (United States). Dept. of 
Biological Sciences. Sep 1992. 61p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract ACO06-76RL01830. Order 
Number DE93006445. Source: OSTI; NTIS; INIS; GPO Dep. 

Storage of thermal energy in aquifers has obvious benefits of 
saving energy and decreasing the consumption of fossil fuels. 
However, aquifer thermal energy storage (ATES), which involves 
groundwater aquifers as the storage medium for heat or chill, 
impinges on the environment. A literature review of pertinent micro- 
biology publications (Hicks and Stewart, 1988) identified the 
potential for the interaction of ATES systems and microbiological 
processes to create a source of infectious diseases and the poten- 
tial for damage to the environment. In addition, the review 
identified a potential for microbiological processes to develop con- 
ditions that would interfere with the operation of an ATES system. 
As a result of this research effort, investigators from Finland, Ger- 
many, Switzerland, and the United States have examined several 
ATES systems in operation and have observed that the ATES sys- 
tems studied do not contribute to infectious disease transmission, 
do not adversely affect the environment, and do not contribute sig- 
nificantly to biofouling or biocorrosion. 


9089 (PNL—8364) Feasibility studies of aquifer thermal 
energy storage. Hall, S.H. Pacific Northwest Lab., Richland, WA 
(United States). Jan 1993. 19p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC06-76RL01830. Order 
Number DE93006603. Source: OSTI; NTIS; GPO Dep. 

Determining the feasibility of using aquifer thermal energy stor- 
age (ATES) for a particular heating or cooling application is an 
interdisciplinary effort, requiring (at a minimum) expertise in engi- 
neering and hydrology. The feasibility study should proceed in two 
distinct stages. The first stage, which is limited in scope and detail, 
is intended to show if an ATES system is technically and 
economically suited to the application. Focus of this preliminary in- 
vestigation is on revealing the existence of factors that might weigh 
heavily against the use of ATES methods, and, in the absence of 
such factors, on choosing a suitable scale for the ATES plant and 
well field. The results of the preliminary investigation are used to 
determine if more detailed investigation-including field studies—are 
justified, and to facilitate comparing the advantages of ATES to 
those of other means of providing heating or cooling. The second 
stage of the feasibility study focuses on detailed aquifer characteri- 
zation, refinement of engineering design and cost estimates, and 
economic and environmental risk analysis. The results of this in- 
vestigation, if favorable, will be used to justify the expense of 
constructing the ATES system. 











9090 (PNL-8365) Environmental risk assessment for 
aquifer thermal energy storage. Hall, S.H. Pacific Northwest 
Lab., Richland, WA (United States). Jan 1993. 16p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC06- 
76RL01830. Order Number DE93006604. Source: OSTI; NTIS; 
GPO Dep. 

This report has been prepared by Pacific Northwest Laboratory 
at the request of the International Energy Agency (IEA). The US 
Department of Energy represents the United States in the IEA for 
Annex IV, the IEA task for research and development in aquifer 
thermal energy storage (ATES). Installation and operation of an 
ATES system is necessarily intrusive to ground-water resources. 
Therefore, governmental authorities usually require an environmen- 
tal risk assessment to be performed before permission to construct 
an ATES system is granted. Writing an accurate statement of risk 
presupposes a knowledge of aquifer and ground-water characteris- 
tics and that an engineering feasibility study has taken place. 
Effective and logical presentation of the results of the risk assess- 
ment can expedite the grant of approval. Introductory remarks 
should address questions regarding why the ATES project has 
been proposed, what it is expected to accomplish, and what the 
expected benefits are. Next, the system configuration, including the 
aquifer, ATES plant, and well field, should be described in terms of 
size and location, design components, and thermal and hydraulic 
capacity. The final element of system design, the predicted annual 
operating cycle, needs to be described in sufficient detail to allow 
the reviewer to appreciate the net hydraulic, thermal, and 
hydrochemical effects imposed on the aquifer. Risks may be envi- 
ronmental or legal. Only after a reviewer has been introduced to 
the proposed system’s design, operation, and scale can risk issues 
can be identified and weighed against the benefits of the proposed 
ATES system. 


9091 (VTT-TIED—1389) Energy storage in unsaturated soll 
using pore air flow. Ettala, M. (Paavo Ristola Ltd, Consulting En- 
gineers, Hollola (Finland)); Winqvist, K.; Eerikaeinen, A.; Kling, T.; 
Niemi, A.; Kangas, M.; Lund, P. Technical Research Centre of Fin- 
land, Espoo (Finland). 1992. 78p. Order Number DE93761318. 
Source: OSTI; NTIS. 

Field experiments on energy storage in unsaturated soil using 
pore air flow were carried out during 1990-1991 in Southern Fin- 
land. High volumes of pore air, for example 3 900 m’3/h in this 
study, can be produced from a well installed to a depth of 5-7 m, 
where natural temperatures remain at 5-6 deg C throughout the 
year in Finland. The influence of the pumping can be detected far 
from the surroundings of the well; a 20 Pa pressure difference was 
measured in the soil 50 meters from the well in this study. For nu- 
merical simulation the multiphase, multicomponent model TOUGH 
was used, simulating the coupled transport of water, air and heat 
in gas and liquid phases. Heat transfer due to convection within air 
was found to be considerable in comparison to conduction. The in- 
jection flow rate mainly affects the radius of influence and the 
temperature of the injection air the temperature distribution near 
the well. Comparison of the results with a hypothetical situation 
where air is extracted from the soil under natural conditions shows 
that the benefit due to air injection reduces in 3 months to about 1 
deg C. Further studies are needed to take into account the sub- 
zero temperatures during the winter period. The possibility of using 
the model THETA to simulate the flow of air in a porous medium 
was also studied. The model is microcomputer based and simu- 
lates the coupled flow of fluid, heat and solute in saturated porous 
media. The simulations show that the compatibility of those two 
models seems to be fairly good. The actual suitability of microcom- 
puter simulations by THETA depends on degree accuracy desired. 
A markedly better fit with experimental data was observed when 
more accurate ambient temperature data were used in THETA sim- 
ulations. 
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9092 (ETDE/JP-mf-93768462, pp. 11-22) Development of 
super heat pumps/energy storage systems.: Chemical cold 
heat regeneration technique using hydration by solute mixing. 
Kemi, Y. (Hitachi, Ltd., Tokyo (Japan)). New Energy and Industrial 
Technology Development Organization, Tokyo (Japan). Sep 1992. 
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86p. (In Japanese). In 12th annual progress report of the fuel and 
power storage technology subcommittee. Order Number 
DE93768462. Source: OSTI; NTIS (US Sales Only). 

The developmental results of the chemical cold heat regenera- 
tion technique utilizing hydration by solute mixing for super heat 
pump energy storage systems until fiscal 1991 were reported 
which has been promoted by the Fuel and Power Storage Technol- 
ogy Subcommittee as a part of the development of practical 
techniques since 1985. The heat output (85°C or more) of a com- 
pressive heat pump driven with night power was used as heat 
source, and calcium chloride and lithium bromide were selected as 
components of the mixed regenerative medium. The polytetrafluo- 
roethylene hydrophobic porous film was selected for condensing 
the regenerative medium. The developmental targets such as re- 
generative density of 30 kcal/kg or more, heat recovery rate of 
75% or more and output temperature of 7°C or less were achieved 
in actual loading test operation of the 62,500 kcalV/h class pilot sys- 
tem connected with an actual air conditioning facility. 7 figs 3 tabs. 


2509 Batteries 


Refer also to citation(s) 8327, 8328, 8354, 8364, 8365, 8366, 
8367, 8385, 8410, 8419, 8420, 8421, 8422, 8446, 9215, 9340, 
9341, 9342, 9343 


9093 (AFME-91-09-DOC, pp. 39-54) Recent progress in 
fuel cells and aluminium-air battery. Rouget, R. (SORAPEC, 94 
- Fontenay-sous-Bois (France)). Agence de |’Environnement et de 
la Maitrise de l'Energie, 75 - Paris (France); Agency of Industrial 
Science and Technology, Tokyo (Japan). 1991. (CONF-9105408—: 
French-Japanese Meeting of Experts on Energy Conservation 
Technology, Issy-les-Moulineaux (France), 30-31 May 1991). in En- 
ergy conservation technology. 446p. Order Number DE93759519. 
Source: OSTI; NTIS (US Sales Only). 

Problems underlying electric vehicle fuel cells design have been 
studied, particularly in cases where the fuel cell is fed with a mix- 
ture of H/CO, coming from a CH:OH reformer or with a direct 
feeding of CH:OH : electrode structure optimization, selection of 
non-noble catalysts for the oxidation of H or CH:OH as well as for 
oxygen recuction (air). Oxygen reduction catalysts could be used 
either in acidic media or in alkaline media in the view of realization 
of air-metal batteries and particularly Al-air batteries. On Al-air bat- 
teries, improvement of an aluminum electrode continuously fed with 
the fuel, is studied. 


9094 (AFME-91-09-DOC, pp. 57-68) Technology advance- 
ments of batteries for electric vehicles In Japan. Hasuike, H. 
(Institute of Applied Energy, Tokyo (Japan)). Agence de 
"Environnement et de la Maitrise de I’Energie, 75 - Paris (France); 
Agency of Industrial Science and Technology, Tokyo (Japan). 1991. 
(CONF-9105408—: French-Japanese Meeting of Experts on Energy 
Conservation Technology, Issy-les-Moulineaux (France), 30-31 May 
1991). In Energy conservation technology. 446p. Order Number 
DE93759519. Source: OSTI; NTIS (US Sales Only). 

After a brief review of the main results of electric vehicle battery 
R and D in Japan (Large Scale Project and EVERA), recent devel- 
opments in the private sector are presented, concerning the 
following batteries: lead-acid, nickeV/cadmium, nickel/iron, nickel 
zine, zinc/bromine, sodium/sulfur, nickel/hydrogen, ambient temper- 
ature lithium, fuel cells, electric double-layer capacitor. Application 
to a model compact van is presented through the Moonlight 
Project: 


9095 (AFME-91-09-DOC, pp. 71-77) High performance 
nickel-cadmium cells for electric vehicle applications. Cornu, 
JP. GAEPRT... Romainville (France)). Agence de 
l'Environnement et de la Maitrise de l’Energie, 75 - Paris (France); 
Agency of Industrial Science and Technology, Tokyo (Japan). 1991. 
(CONF-9105408—: French-Japanese Meeting of Experts on Energy 
Conservation Technology, Issy-les-Moulineaux (France), 30-31 May 
1991). In Energy conservation technology. 446p. Order Number 
DE93759519. Source: OSTI; NTIS (US Sales Only). 

The new SAFT Nickel-Cadmium technology using sintered posi- 
tive electrodes and plastic bonded negative electrodes offers an 
excellent balance between energy efficiency, energy density, 
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power, life and cost. With 52 Wh/kg, the SAFT STM 5-200 module 
is the only industrial battery alternative for electric vehicles which 
need to have more than a 50 km range. In this case, the actual cost 
per km for the NiCd battery is lower than for the lead-acid battery. 


9096 (AFME-91-09-DOC, pp. 81-96) Recent progress in 
molten carbonate fuel cell and solid oxide fuel cell. Fukutome, 
A. Agence de I'Environnement et de la Maitrise de l’Energie, 75 - 
Paris (France); Agency of Industrial Science and Technology, 
Tokyo (Japan). 1991. (CONF-9105408—: French-Japanese Meeting 
of Experts on Energy Conservation Technology, Issy-les- 
Moulineaux (France), 30-31 May 1991). In Energy conservation 
technology. 446p. Order Number DE93759519. Source: OSTI; 
NTIS (US Sales Only). 

After a review of the different japanese R-D projects on MCFC 
and SOFC, research activities on MCFC are detailed: development 
of a large capacity cell stack (25 kW), development of a rectangu- 
lar large capacity type cell stack, an internal reforming type cell 
stack; development of peripheral equipment and plant operation 
control technology used for the MW class power plant. Research 
activities on solid oxide fuel cells concern ceramic separator, alloy 
separator, co-fire, and composite electrode technologies. 


9097 (CRIE-T-91033) Evaluation of a nickel/metal hydride 
battery for a load conditioner.: Performance of 1Wh AA-size 
cell and multicell. Kumai, K. (Central Research Institute of Elec- 
tric Power Industry, Tokyo (Japan)); Ikeya, T.; lwahori, T.; Sakai, S. 
Central Research Inst. of Electric Power Industry, Komae, Tokyo 
(Japan). Energy and Environment Lab. Apr 1992. 52p. (In Japan- 
ese). Order Number DE93761824. Source: OSTI; NTIS. 

An evaluation was given on applicability of Ni/meta! hydride bat- 
tery (AA-size, 1 Wh) to a load conditioning application. Unit cells 
and mukticell batteries (series and parallel connections) were tested 
of their basic characteristics under charge and discharge condi- 
tions. The volumetric energy density of the Ni/metal hydride battery 
is 175 Whi, 2.5 times that of lead-acid batteries. The battery has 
an energy efficiency of 88% to 90% and superior output character- 
istics satisfying the development targets. On the other hand, it was 
found that the battery has optimal conditions in specific charging 
methods (potential regulating method, time regulating method, and 
constant voltage and constant current method). To operate the bat- 
tery at a high efficiency and for a long life, the constant current and 
constant voltage charge would be most advantageous, but the 
charge method requires further improvements and discussions. In 
five-cell series and parallel operation tests, difference in the capac- 
ity and the internal resistance was the factor to vary the charge/ 
discharge characteristics, but the efficiency was about the same as 
that of unit cells. 18 refs., 28 figs., 10 tabs. 


9098 (ETDE/JP-mf-93767980, pp. 317-323) Technical de- 
velopment for the practical use of photovoltaic power system.: 
Research and development of peripheral technology for pho- 
tovoltaic power systems (research and development of 
electric storage devices for photovoltaic power generation 
system-deep-discharge type lead-acid battery). Ono, T. (New 
Energy and Industrial Technology Development Organization, 
Tokyo (Japan)). Agency of Industrial Science and Technology, 
Tokyo (Japan). Jul 1992. 528p. (In Japanese). In Japan’s Sunshine 
Project.: 1991 annual summary of solar energy R and D program. 
Order Number DE93767980. Source: OSTI; NTIS (US Sales Only). 

With an objective of developing sealed storage batteries for 
photovoltaic power generation hybrid with other power supply, dis- 
cussions were given on improving performance of plate groups, 
which obtained the following conclusions. Tests on small-size 100- 
Ah class cells with varied materials and constructions revealed that 
carbon whiskers as a negative active material additive work effec- 
tively to increase cell life, that reduced clearance between both 
plates decreases electrolyte loss, and that higher electrolyte spe- 
cific gravity accelerates capacity reduction. Studies on optimizing 
the materials and construction discovered a corrosion resistant al- 
loy for positive power collector, and provided a finding that there is 
an effective prescription for carbon whisker addition. A cycle test 
on 500-Ah class cells purposed for cost reduction verified that the 
improved manufacturing method enhanced the adhesion of positive 
active material with the power collector. Studies on production pro- 
cesses revealed that improved tubular positive plates can reduce 
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the manufacturing cost by 30%, and use of plates made by using 
the expanded metal system can reduce the cost by 20%. 6 figs. 


9099 (ETDE/JP-mf-93767980, pp. 475-479) Analysis and 
evaluation for practical application of photovoltaic power gen- 
eration system.: Analysis and evaluation of peripheral 
technology for photovoltaic power system (analysis and evalu- 
ation on batteries for photovoltaic systems). Nozaki, K. 
(Electrotechnical Laboratory, Tsukuba (Japan)). Agency of Indus- 
trial Science and Technology, Tokyo (Japan). Jul 1992. 528p. (in 
Japanese). In Japan’s Sunshine Project.: 1991 annual summary of 
solar energy R and D program. Order Number DE93767980. 
Source: OSTI; NTIS (US Sales Only). 

For an aid to developing practical application technology for pho- 
tovoltaic power generation systems, analyses and evaluations were 
given on new type batteries. In the problem of deterioration of ion 
exchange membranes and mixing of electrolyte for both electrodes 
in vanadium (V)-based redox flow batteries, a polysulfone-based 
anionic exchange membrane with low membrane resistance and 
less oxidation deterioration exhibited superior performance. A V- 
based battery has quicker electrode reaction, better performance, 
larger electromotive force by about 1.4 times, and higher energy 
density than a Cr-based battery. Reduction in current efficiency 
due to hydrogen generation is very little. The battery can use sulfu- 
ric acid as electrolyte, hence does not generate chlorine gas. An 
optimum sulfuric acid concentration was determined approximately 
4 to 5 M. Proper material selection and life evaluation are impor- 
tant because of a risk of hydrogen generation from impurities 
including nickel and the material deterioration due to oxidation 
strength of pentavalence vanadium. It was judged that V-based 
batteries are capable of several times output of Cr-based batteries 
by optimizing materials for components. A V-air fuel ceil was in- 
vented, which was used to discuss and evaluate electric vehicles 
driven on photovoltaicly generated power. 2 figs., 1 tab. 


$100 (ETDE/JP-mf-93768069, pp. 318-324) Technical de- 
velopment for the practical use of photovoltaic power system.: 
Research and development of peripheral technology for pho- 
tovoltaic power systems (research and development of 
storage devices for photovoltaic generation system-deep- 
discharged type lead-acid battery). Ono, T. (New Energy and 
Industrial Technology Development Organization, Tokyo (Japan)). 
Agency of Industrial Science and Technology, Tokyo (Japan). Jul 
1992. 541p. In Japan’s Sunshine Project.: 1991 annual summary 
of solar energy R and D program. Order Number DE93768069. 
Source: OSTI; NTIS (US Sales Only). 

With an objective of developing sealed storage batteries for 
photovoltaic power generation hybrid with other power supply, dis- 
cussions were given on improving performance of plate groups, 
which obtained the following conclusions. Tests on small-size 100- 
Ah class cells with varied materials and constructions revealed that 
carbon whiskers as a negative active material additive work effec- 
tively to increase cell life, that reduced clearance between both 
plates decreases electrolyte loss, and that higher electrolyte spe- 
cific gravity accelerates capacity reduction. Studies on optimizing 
the materials and construction discovered a corrosion resistant al- 
loy for positive power collector, and provided a finding that there is 
an effective prescription for carbon whisker addition. A cycle test 
on 500-Ah class cells purposed for cost reduction verified that the 
improved manufacturing method enhanced the adhesion of positive 
active material with the power collector. Studies on production pro- 
cesses revealed that improved tubular positive plates can reduce 
the manufacturing cost by 30 % , and use of plates made by using 
the expanded metal system can reduce the cost by 20 %. 6 figs. 


9101 (ETDE/JP-mf-93768069, pp. 481-483) Analysis and 
evaluation for practical application of photovoltaic power gen- 
eration system.: Analysis and evaluation of peripheral 
technology for photovoltaic power system (analysis and evalu- 
ation on batteries for photovoltaic systems). Nozaki, K. 
(Electrotechnical Laboratory, Tsukuba (Japan)). Agency of Indus- 
trial Science and Technology, Tokyo (Japan). Jul 1992. 541p. In 
Japan’s Sunshine Project.: 1991 annual summary of solar energy 
R and D program. Order Number DE93768069. Source: OSTI; 
NTIS (US Sales Only). 





For an aid to developing practical application technology for pho- 
tovoltaic power generation systems, analyses and evaluations were 
given on new type batteries. In the problem of deterioration of ion 
exchange membranes and mixing of electrolyte for both electrodes 
in vanadium (V)-based redox flow batteries, a polysulfone-based 
anionic exchange membrane with low membrane resistance and 
less oxidation deterioration exhibited superior performance. A V- 
based battery has quicker electrode reaction, better performance, 
larger electromotive force by about 1.4 times, and higher energy 
density than a Cr-based battery. Reduction in current efficiency 
due to hydrogen generation is very little. The battery can use sulfu- 
ric acid as electrolyte, hence does not generate chlorine gas. An 
optimum sulfuric acid concentration was determined approximately 
4 to 5 M. Proper material selection and life evaluation are impor- 
tant because of a risk of hydrogen generation from impurities 
including nickel and the material deterioration due to oxidation 
strength of pentavalence vanadium. It was judged that V-based 
batteries are capable of several times output of Cr-based batteries 
by optimizing materials for components. A V-air fuel cell was in- 
vented, which was used to discuss and evaluate electric vehicles 
driven on photovoltaicly generated power. 2 figs., 1 tab. 


9102 (ETDE/JP-mf-93768462, pp. 75-86) Development of 
power storage systems using new type batteries.: Operational 
results of the 1,000 kW class pilot plant. Furuta, S. (New Energy 
and Industrial Development Organization, Tokyo (Japan)). New En- 
ergy and Industrial Technology Development Organization, Tokyo 
(Japan). Sep 1992. 86p. (in Japanese). In 12th annual progress re- 
port of the fuel and power storage technology subcommittee. 
Order Number DE93768462. Source: OSTI; NTIS (US Sales Only). 
The developmental results of the power storage systems using 
new type batteries until fiscal 1991 were reported which have been 
promoted by the Fuel and Power Storage Technology Subcommit- 
tee as a part of the development of practical techniques since 
1980. The Na-S, Zn-Ci, Zn-Br and redox flow type batteries were 
selected as large battery for power storage systems, and their 1-60 
kw class prototype battery systems were studied. The evaluation of 
the power storage system using new type batteries was also pro- 
moted at the same time. As a result, the 1,000 kW class Na-S and 
Zn-Br battery pilot plants were constructed and put on test opera- 
tion. In addition, the introductory effect of the power storage system 
was studied from the viewpoint of a total system, and the feasibility 
study on the application of the new batteries to automobiles was 
also conducted. This project was successfully completed in fiscal 
1991 achieving most of the developmental targets. 3 figs 2 tabs. 


9103 (ETDE-mf-93766422) Investigations into the influ- 
ences of transport and surface phenomena on the long-term 
behaviour of secondary cells with solid electrolytes. Final re- 
port. Mennicke, S. Asea Brown Boveri AG, Heidelberg (Germany); 
Bundesministerium fuer Forschung und Technologie, Bonn (Ger- 
many). Oct 1992 95p. (in German). Contract BMFT 0328937A. 
Order Number DE93766422. Source: OSTI; NTIS (US Sales Only). 

The processes reliable to the capacity decay and the resistance 
increase in sodium-sulfur batteries are not jet fully understood. The 
findings in the post test analysis of cells operated for long time ex- 
hibit a high probability for the involvement of the transport of 
corrosion products and impurities. So electrochemical modeling, 
multifactorial experiments with deliberately added impurities and 
cell tests were performed to identify the most important parame- 
ters. The influence of the most important metals used in corrosion 
protection layers was clarified. Reasons for the grain boundary 
corrosion of beta-alumina electrolytes were found. Improved ser- 
vice life of a new type of cell seal was proven. The problems 
identified were eliminated by a new cell design to a large extend. 
(orig.) With 40 refs., 7 tabs., 28 figs. 


9104 (NEDO-OS—9105, pp. 41-52) Development of an ad- 
vanced battery electric energy storage system.: Operational 
studies of a 1,000-kw class zinc-bromine pilot system. Kagata, 
S. (Kyushu Electric Power Co. Inc., Fukuoka (Japan)). New Energy 
and Industrial Technology Development Organization, Tokyo 
(Japan). Oct 1991. In Eleventh annual conference on energy con- 
servation and storage technologies. 103p. Order Number 
DE93768429. Source: OSTI; NTIS. 
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This is presented at the Eleventh Annual Conference on Energy 
Conversion and Storage Technologies. Progress and overview of 
achievements in the operational studies of a 1,000-kW class zinc- 
bromine pilot system are described. In the construction of research 
facilities, in addition to batteries and inverters, the electric energy 
storage test plant has been equipped with complete discharge 
apparatus for reserve charging and complete discharging, and ad- 
justment tests of all this equipment have been performed. In the 
preparation for operational studies, testing protocol and remote 
monitoring system have been considered. In the operational stud- 
ies, tests of automatic operating functions, battery performance 
tests, and system performance tests have been conducted. The 
system was controlled at 1MW/0.1Hz. The results demonstrated 
that the control mechanism responded accurately to frequency 
changes. Steady progress and numerous substantial research re- 
sults have been obtained in this project. 7 figs., 2 tabs. 


9105 (NEI-DK-1037) New battery types with non-aqueous 
inorganic electrolytes: Final report. Part 2. Hjuler, H.Aa.; Berg, 
R.W.; Bjerrum, N.J. Danmarks Tekniske Hoejskole, Lyngby 
(Denmark). Kemisk Lab. A. Sep 1992. 154p. (in Danish). Con- 
tract EM-1443/87-2;:Contract ENS-1443/89-5. Order Number 
DE93761212. Source: OSTI; NTIS. 

EFP-87; EFP-89. 

The results of the project are presented. The emphasis is on 
molten aluminium chloride electrolytes and the development of 
room and medium-temperature batteries with an operation temper- 
ature of respectively 100 and 175 degrees centigrade. The room 
temperature batteries had aluminium as anodes and transition 
metal sulphides as cathodes. The electrolytes used were respec- 
tively N aCl-AICl, at 175 degrees centigrade and newly-developed 
low melting-point multi-component alkali-aluminate electrolytes at 
100 degrees centigrade. The investigated room-temperature batter- 
ies were based on electrolytes of SOCL2, SO2Clo or POCl, 
dissolved in alkali halide-aluminium halide. The anodes were 
mainly of sodium metal and the cathodes were the aforementioned 
oxohalides which during decharging were reduced on an inert 
porous carbon compound. Batteries were constructed and tested, 
and basic investigations connected with anode morphology, the 
mechanism of cathode reaction and electrolyte properties have 
been carried out. (AB) (56 refs.). 


9106 (SAND—92-2272) Utility Battery Storage Systems 
Program Report for FY92. Butler, P.C. Sandia National Labs., Al- 
buquerque, NM (United States). Jan 1993. 115p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
76DP00789. Order Number DE93006459. Source: OSTI; NTIS; 
GPO Dep. 

This report documents the fiscal year 1992 activities of the, Util- 
ity Battery Storage Systems Program (UBS) of the US Department 
of Energy (DOE), Office of Energy Management (OEM). The UBS 
program is conducted by Sandia National Laboratories (SNL). UBS 
is responsible for the engineering development of integrated bat- 
tery systems for use in utility-energy-storage (UES) and other 
stationary applications. Development is accomplished primarily 
through cost-shared contracts with industrial organizations. An im- 
portant part of the development process is the identification, 
analysis, and characterization of attractive UES applications. UBS 
is organized into five projects: Utility Battery Systems Analyses; 
Battery Systems Engineering; Zinc/Bromine; Sodium/Sulfur; Sup- 
plemental Evaluations and Field Tests. The results of the Utility 
Systems Analyses are used to identify several utility-based applica- 
tions for which battery storage can effectively solve existing 
problems. The results will also specify the engineering require- 
ments for widespread applications and motivate and define needed 
field evaluations of full-size battery systems. 


9107 (SAND-92-2704C) Safety and performance of a long 
life lithium-thionyl chloride battery. Cieslak, W.R.; Street, H.K. 
Sandia National Labs., Albuquerque, NM (United States). [1992]. 
7p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-76DP00789. (CONF-930152-3: 8. annual battery 
conference on applications and advances, Long Beach, CA (United 
States), 12-14 Jan 1993). Order Number DE93005348. Source: 
OSTI; NTIS; GPO Dep. 
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We have developed a Li/SOCl. “D” cell for applications requiring 
10 to 15 years life at very low drain rates, typicaily less than 150 
pA. Maximizing cell safety and reliability, while delivering very good 
energy density, have been the goals of our study. We have 
achieved these goals by designing the cell to be application spe- 
cific. The low-rate cell has been optimized to deliver up to 16 Ah at 
drain rates of less than 70 mA. By virtue of its low surface area, 
145 cme, the cell has demonstrated excellent safety behavior. 
Safety testing has been performed on individual cells as well as on 
two-cell and four-cell batteries. Single cells did not vent when 
short-circuited. We were able to produce benign venting in a two 
cell string, but only when the string was partially discharged before 
shorting. The vent mechanism is a 300 psi rupture pressure burst 
disc manufactured by BS&B Safety Systems. We define benign 
venting as full opening of the 3/8 in. dia vent hole without deforma- 
tion of the case. Material is expelled from the cell without flame, 
and the cell stack remains largely intact. We have not produced 
venting of the Sandia-designed low rate cell under any other abuse 
test conditions. The vent functions as an ultimate safety mecha- 
nism in the case of severe abuse, but resistance to venting under 
normal use and mild abuse conditions is key to the achievement of 
high reliability. 
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Refer also to citation(s) 9088 
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Refer also to citation(s) 7518 


9108 (DOE/EIA—0035(92/12)) Monthly energy review, De- 
cember 1992. USDOE Energy Information Administration, 
Washington, DC (United States). Office of Energy Markets and End 
Use. 22 Dec 1992. 164p. Sponsored by USDOE, Washington, DC 
(United States). Order Number DE93005335. Source: OSTI; NTIS; 
GPO; GPO Dep. 

The Monthly Energy Review contains summary data on energy 
consumption, petroleum, natural gas, oil and gas resource devel- 
opment, coal, electricity, nuclear energy, energy prices, and 
international energy. 


9109 (DOE/EIA-0035(93/01)) Monthly energy review, 
January 1993. USDOE Energy Information Administration, Wash- 
ington, DC (United States). Office of Energy Markets and End Use. 
26 Jan 1993. 162p. Sponsored by USDOE, Washington, DC 
(United States). Order Number DE93006919. Source: OSTI; NTIS; 
GPO; GPO Dep. 

The Monthly Energy Review contains summary data on energy 
consumption, petroleum, natural gas, oil and gas resource devel- 
opment, coal, electricity, nuclear energy, energy prices, and 
international energy. 


9110 (DOE/EIA/SR/EMEU-92-02) Federal energy subsi- 
dies: Direct and indirect interventions in energy markets. 
USDOE Energy Information Administration, Washington, DC 
(United States). Office of Energy Markets and End Use. 20 Nov 
1992. 174p. Sponsored by USDOE, Washington, DC (United 
States). Order Number DE93006300. Source: OSTI; NTIS; GPO 
Dep. 

The Energy Information Administration (EIA) was mandated by 
Congress to prepare a report which would cover both direct and 
indirect Federal energy subsidies, methods of valuing those subsi- 
dies, and a survey of the subsidies currently in place. This report 
fulfills that legislative mandate. Preparation of this report on energy 
subsidies was a difficult task. The first problem encountered in the 
preparation of this report was the definition of a subsidy, since EIA 
was charged to look at both direct and indirect subventions. The 
mandate is for a wide-ranging study that was not confined to a lim- 
ited number of policy options. EIA incorporated a broad definition 
of subsidization including most governmental actions which had as 
their function alteration of energy markets by benefiting some 
group of producers or consumers. Since most governmental ac- 
tions have some influence on energy markets, however slight, the 
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programs considered were limited principally by purpose. If there 
was no clear energy-related rationale behind the provision, it was 
excluded. Some would contend that programs such as the Strate- 
gic Petroleum Reserve and the HighwaY Trust Funds should have 
been included. They were not included because their main reason 
for being was national security and public transport, not to benefit 
certain energy consumers or producers. Consistent with the man- 
date, only Federal programs were considered. 


9111 (DOE/ER/75678-1) The Alabama DOE-experimental 
program to stimulate competitive research: Final report. Al- 
abama Experimental Program to Stimulate Competitive Research 
Committee, Birmingham, AL (United States). Sep 1992. 264p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG02-91ER75678. Order Number DE93006086. Source: 
OSTI; NTIS; GPO Dep. 

The Alabama EPSCoR is a consortium of academic, govern- 
ment, and industrial organizations that was created in 1985 to 
establish within the State of Alabama an infrastructure dedicated to 
developing and sustaining high-quality science and engineering re- 
search and education. The EPSCoR academic institutions in 
Alabama include six major Ph.D. granting research universities: Al- 
abama A&M University (AAMU), Auburn University (AU), The 
University of Alabama (UA), The University of Alabama at Birming- 
ham (UAB), The University of Alabama in Huntsville (UAH), and 
the University of South Alabama (USA). The Alabama EPSCoR 
has worked diligently since 1985, under the aegis of the NSF/ 
EPSCoR to put in place a state infrastructure for science and engi- 
neering research and education. It is on this substantial foundation 
that the State of Alabama has built its DOE/EPSCoR program. We 
feel that this infrastructure and this planning activity is helping us to 
identify and build capacity to engage in nationally competitive en- 
ergy related research. The DOE/EPSCoR program is also helping 
Alabama develop scientific manpower resources that are energy 
oriented. Such resources are imperative for effective energy related 
research and education programs. This report of Planning Grant 
Activities to the Office of Energy Research of the United States De- 
partment of Energy is in fulfillment of DOE Planning Grant No. 
DE-FG02-91ER75678. 


9112 (DOE/SF/19168-T2) Hawaii Energy Strategy: Pro- 
gram guide. Hawaii Dept. of Business, Economic Development 
and Tourism, Honolulu, HI (United States). 1 Sep 1992. 25p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FC03-92SF19168. Order Number DE93007469. Source: OSTI; 
NTIS; GPO Dep. 

The Hawaii Energy Strategy program, or HES, is a set of seven 
projects which will produce an integrated energy strategy for the 
State of Hawaii. It will include a comprehensive energy vulnerability 
assessment with recommended courses of action to decrease 
Hawaii's energy vulnerability and to better prepare for an effective 
response to any energy emergency or supply disruption. The 
seven projects are designed to increase understanding of Hawaii's 
energy situation and to produce recommendations to achieve the 
State energy objectives of: Dependable, efficient, and economical 
state-wide energy systems capable of supporting the needs of the 
people, and increased energy self-sufficiency. The seven projects 
under the Hawaii Energy Strategy program include: Project 1: De- 
velop Analytical Energy Forecasting Model for the State of Hawaii. 
Project 2: Fossil Energy Review and Analysis. Project 3: Renew- 
able Energy Resource Assessment and Development Program. 
Project 4: Demand-Side Management Program. Project 5: 
Transportation Energy Strategy. Project 6: Energy Vulnerability As- 
sessment Report and Contingency Planning. Project 7: Energy 
Strategy Integration and Evaluation System. 


2901 Energy Analysis and Modeling 
Refer also to citation(s) 9115, 9131, 9132, 9159, 9164, 9290 


9113 (IVO-A-05/92) Debating energy and environment: A 
report on the mediation of professional and expert knowledge 
between specialism and masscommunication. Kantola, |. Ima- 
tran Voima Oy (IVO), Helsinki (Finland). 1992. 73p. Order Number 
DE93761337. Source: OSTI; NTIS. 





The aim of the study on which this report is based was to create 
and discover useful conceptual tools for understanding media and 
public debating about energy issues. The methods applied consist 
of theoretical and conceptual elaboration of common sociological 
thinking into an approach to energy issues. The formal elaborations 
are supported by five empirical content analytical studies of energy 
related masscommunication. The report sees following issues im- 
portant in comprehending the outcomes of the recent debates: 
differentiation and consequent communicative isolation of exper- 
tise, disagreement among technical and scientific experts upon the 
essence of several large scale issues and phenomena (such as 
the global climatic changes, the development of the global eco- 
nomic order, or the measurement of risk of a major hazard in the 
application of concentrated hitech), the necessity of the intervention 
of subjective and extra-scientific information and thinking in the 
decision-making (as well as opinion-formation in general) about the 
large scale issues that relate use of energy to environmental 
problems, dependence of decision-makers and experts on mass- 
communication in inferring about matters that are located outside 
of the scope of their expertise, the waning power of science in the 
legitimation of (political) decisions, and the increasing importance 
of the economic market forces and the social movements in the 
legitimation of the political (including the energy political) decision- 
making. 


9114 (PNL-8442) Development of an improved commer- 
cial sector energy model for national policy analysis. Belzer, 
D.B. Pacific Northwest Lab., Richland, WA (United States). Dec 
1992. 125p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE93006141. Source: OSTI; NTIS; GPO Dep. 

Pacific Northwest Laboratory provided support to the Office of 
Conservation and Renewable Energy (CE), under the Office of 
Planning and Assessment, to develop improved energy and envi- 
ronmental analysis tools. Commercial building sector energy 
models from the past decade were analyzed in order to provoke 
comment and stimulate discussion between potential model users 
and developers as to the appropriate structure and capability of a 
commercial sector energy model supported by CE. Three specific 
areas were examined during this review. These areas provide (1) a 
look at recent suggestions and guidance as to what constitutes a 
minimal set of requirements and capabilities for a commercial 
buildings energy model for CE, (2) a review of several existing 
models in terms of their general structure and how they match up 
with the requirements listed previously, and (3) an overview of a 
proposed improved commercial sector energy model. 
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Refer also to citation(s) 8795, 9110, 9124, 9149, 9155, 9162, 
9173, 9195, 9223, 9555, 11448, 11546 


9115 (ANL/CP-75651) The contribution of the DOE’s R&D 
budget in natural gas to energy price security. Sutherland, R.J. 
Argonne National Lab., Washington, DC (United States). [1992]. 
14p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-31109-ENG-38. (CONF-9211147-1: 13. annual North 
American conference of the International Association for Energy 
Economics, Chicago, IL (United States), 18-20 Nov 1992). Order 
Number DE93004234. Source: OSTI; NTIS; INIS; GPO Dep. 

The energy price volatility model suggests that some of the pro- 
posed natural gas programs can contribute to energy price stability. 
The sector most vulnerable to fuel price variations is, of course, the 
transportation sector. The most effective strategy to achieve energy 
pace stability is to reduce petroleum consumption in this sector. 
The natural gas vehicle program is therefore recommended as po- 
tentially important and worthy of further consideration. At this point, 
distinguishing the merits of various subprograms is not feasible. 
This result farther supports the conclusion that the DOE’s energy 
R&D portfolio is not efficiently balanced and an increase in oil and 
gas research should be a high priority. The DOE has responded 
favorably and has significantly increased its proposed research 
with the explicit objective of displacing oil in the transportation sec- 
tor. The enhanced research and development program for energy 
security, in the NES, proposes major funding, increases in this 
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area. To recommend the further increases proposed by the indus- 
try, a careful analysis of incremental benefits and costs is required. 
The proposed natural as supply program is intended to enhance 
the future supply of natural gas. As explained above, enhanced 
gas supplies can reduce the volatility of gas prices and severe the 
link between gas and oil prices. The gas supply program is recom- 
mended as a potentially important strategy to ensure energy price 
stability. The importance of this point merits restatement. Oil price 
volatility affects directly the transportation and industrial sectors. 
The residential, commercial and electric utility sectors are not 
highly oil dependent. However, oil prices have affected gas prices 
and gas is used extensively the residential, commercial, industrial 
and electric utility sectors. Energy price stability is enhanced in 
these sectors by severing the link between oil and gas prices. 


9116 (DOE/BU-0004P) Report to Congress on the Small 
Business Program, Fiscal year 1991. USDOE Office of Small 
and Disadvantaged Business Utilization, Washington, DC (United 
States). [1991]. 70p. Sponsored by USDOE, Washington, DC 
(United States). Order Number DE93005087. Source: OSTI; NTIS; 
GPO Dep. 

The Department of Energy (DOE) Office of Small and Disadvan- 
taged Business Utilization (BU) is responsible for ensuring that 
smail businesses have an equitable opportunity to do business with 
the DOE. As a central point of contact within the DOE for small 
businesses, BU provides guidance to-and oversight of the DOE 
small business effort as well as the procurement preference pro- 
grams. BU also coordinates small business policies and activities 
within a network of over 100 Small Business/Small Disadvantaged 
Business Coordinators and Specialists at DOE Headquarters, field 
locations, and various DOE contractor-operated plants and Labora- 
tories. This report covers 34 organizational components of the 
Department and details the extent to which small business con- 
cerns are participating in the DOE procurement process as well as 
efforts taken throughout the agency to ensure continued participa- 
tion in the future. The Offices of Defense Programs and New 
Production Reactors are not included in this report inasmuch as 
section 204 of Public Law 95-238 excludes military applications of 
nuclear energy. 


9117 (ETDE/JP-mf—93761825) Future trends in power gen- 
eration cost by power resource.: Focusing on scenario 
analyses. Institute of Energy Economics, Tokyo (Japan). 25 Aug 
1992 28p. (In Japanese). Order Number DE93761825. Source: 
OSTI; NTIS. 

The Japan Energy Economy Research Institute has been evalu- 
ating power generation cost by each power resource every year 
focusing on nuclear power generation. The Institute is surveying 
the cost evaluations by power resources in France, Britain and the 
U.S.A., the nuclear generation advanced nations. The OECD is 
making power generation cost estimation using a hypothesis which 
uniforms basically the conditions varying in different member coun- 
tries. In model power generation cost calculations conducted by the 
Ministry of International Trade and Industry of Japan, nuclear power 
generation is the most economic al system in any fiscal year. Ac- 
cording to recent calculations performed by the Japan Energy 
Economy Research Institute, the situation is such that it is difficult 
to distinguish the economical one from others among the power 
generation systems in terms of generation costs except for thermal 
power generation. Economic evaluations are given on estimated 
power generation costs based on construction costs for nuclear 
and thermal power plants, nuclear fuel cycling cost, and fuel cost 
data on petroleum, LNG and coal. With regard to the future trends, 
scenario analyses are made on generation costs, that assume fluc- 
tuations in fuel prices and construction costs, the important factors 
to give economic influence on power generation. 11 figs., 14 tabs. 


9118 (INIS-mf-13418) Ontario energy review. Ontario Min- 
istry of Energy, Toronto, ON (Canada). Mar 1990. [70] Source: 
OSTI; NTIS (US Sales Only); INIS. 

This publication provides a review of the developments in On- 
tario in relation to the national and international energy scene. 
Ontario is the largest energy consumer in Canada and is highly de- 
pendent on external energy sources. Several developments have 
significantly altered the Ontario energy scene. Oil and gas markets 
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have become deregulated and market forces increasingly deter- 
mine prices. A free trade agreement with the United States makes 
Ontario even more affected by international markets. Oil and gas 
prices have fallen from the high levels of the 1980s, but energy 
efficiency and conservation continue to be extremely important be- 
cause they affect economic performance and the environment. In 
the next few years the greatest challenges will be to continue im- 
proving energy efficiency, to reduce the impact of energy on the 
environment, and to ensure the availability of sufficient energy sup- 
plies for future needs. This review contains statistics on energy in 
Ontario and explains them for the non-specialist. (7 tabs., figs.). 


9119 (INIS-mf-13419) Electric power in Canada, 1989. De- 
partment of Energy, Mines and Resources, Ottawa, ON (Canada). 
1991. [167] Source: OSTI; NTIS (US Sales Only); INIS. 

This report reviews the structure of the electric power industry in 
Canada, describes the regulatory structures that are in place, and 
puts the Canadian electricity industry into an international context. 
It presents statistics on electricity generation and consumption, im- 
ports and exports, transmission, costs and pricing, and financing. It 
forecasts anticipated energy demands, generating capacity and ac- 
tual generation, exports, fuel requirements, and expenditures. The 
impacts of demand-side management and non-utility generation 
are discussed. (78 tabs., 27 figs.). 


9120 (INIS-mf-13420) Electric power in Canada, 1990. De- 
partment of Energy, Mines and Resources, Ottawa, ON (Canada). 
1991. [172] Source: OSTI; NTIS (US Sales Only); INIS. 

This report reviews the structure of the electric power industry in 
Canada, describes the regulatory structures that are in place, and 
puts the Canadian electricity industry into an international context. 
It presents statistics on electricity generation and consumption, im- 
ports and exports, transmission, costs and pricing, and financing. It 
forecasts anticipated energy demands, generating capacity and ac- 
tual generation, exports, fuel requirements, and expenditures. The 
impacts of demand-side management and non-utility generation 
are discussed. (82 tabs., 23 figs.). 


9121 (LBL-32667) Intergenerational transfers and the so- 
cial discount rate. Howarth, R.B.; Norgaard, R.B. Lawrence 
Berkeley Lab., CA (United States). Aug 1992. 26p. Sponsored by 
USDOE, Washington, DC (United States); Stockholm Environment 
Inst. (Sweden). DOE Contract AC03-76SF00098. (CONF-9208193— 
1: 2. international Society for Ecological Economics conference, 
Stockholm (Sweden), 3-6 Aug 1992). Order Number DE93004781. 
Source: OSTI; NTIS; INIS; GPO Dep. 

This paper investigates the relationship between intergenera- 
tional asset transfers and the choice of the discount rate for use in 
cost-benefit analysis in a model of a competitive overlapping gen- 
erations economy constrained by a socially managed exhaustible 
resource. Provided that there are no distortions in capital markets 
and that all agents hold perfect foresight, cost-benefit techniques 
will result in a Pareto efficient resource allocation if the discount 
rate is set equal to the market rate of interest. But since the path 
of the interest rate depends on the level of intergenerational trans- 
fers, cost-benefit techniques do not ensure a socially desirable 
distribution of welfare between generations; a social optimum will 
result only if intergenerational transfers are properly chosen and 
enforced. Decentralized private altruism may result in intergenera- 
tional transfers that both present and future individuals would 
agree are too small if members of the present generation attach 
positive weight to the general welfare of future generations, not 
simply their personal descendants. In a world where intergenera- 
tional transfers are non-optimal, second-best policy-making may 
imply a constrained optimum that is inefficient. Together, these 
findings suggest that cost-benefit analysis is at best a partial crite- 
rion to policy formulation that should be used only in conjunction 
with ethical principles that define the proper distribution of welfare 
between present and future generations. 


9122 (WP-92-12) Saving Swedish energy policy: the in- 
telligence of public participation. Loefstedt, R.E. International 
Inst. for Applied Systems Analysis, Laxenburg (Austria). Apr 1992. 
[25] Source: OSTI; NTIS (US Sales Only); INIS. 

Problems of future Swedish energy are considered in relation to 
the nuclear power phase-out, the 1988 Toronto carbon dioxide 
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agreement, environmental issues of hydroelectricity, energy con- 
servations, renewable sources and imports from abroad. Particular 
emphasis is on public opinion. (Quittner). 
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Refer also to citation(s) 7940, 8032, 8052, 8330, 8387, 8990, 
9113, 9122, 9205, 9803, 10030, 10196, 10211, 10258 


9123 (CONF-9108226-Summ.) Proceedings of industrial 
needs workshop. USDOE Office of Environmental Restoration 
and Waste Management, Washington, DC (United States). Office 
of Technology Development. Jan 1992. 33p. Sponsored by US- 
DOE, Washington, DC (United States). From Industrial needs 
workshop; Washington, DC (United States); 27-28 Aug 1991. Order 
Number DE93005316. Source: OSTI; NTIS; GPO Dep. 

DOE is holding a series of workshops to encourage the partici- 
pation of the private sector in US. Department of Energy's (DOE) 
envirorunental remediation and management activities. The work- 
shops are designed to solicit private industry's concerns and 
recommendations in order to develop better cooperative programs. 
The first of these Industrial Needs Workshops was held August 
27-28 1991. The goals of this workshop were to: Seek industry in- 
put on improving collaboration between private sector and DOE on 
environmental management efforts; initiate alliances with workshop 
participants who are representative of the US environmental man- 
agement industry; discuss existing DOE/industry relationships 
leading to improved cooperative alliances; Provide a foundation 
and catalyst for future industrial outreach activities; document work- 
shop results with proceedings containing critical issues and 
recommendations as defined by industry. The workshop was de- 
signed to solicit candid comments from industry representatives on 
their current interactions with DOE’s environmental management 
efforts, and their recommendations for improving these interactions. 
The workshop focused on five key areas: Institutional; Communi- 
cations; Procurement; Integrated Demonstrations; and Legal. 


9124 (CONF-9206148—) United States of America National 
Report. Council on Environmental Quality, Washington, DC (United 
States). 1992. 423p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract Al01-91PE10013. From United Na- 
tions conference on environment and development: earth summit; 
Rio de Janeiro (Brazil); 1-12 Jun 1992. Order Number 
DE93002757. Source: OSTI; NTIS; INIS; GPO Dep. 

The United States has produced this report as part of the prepa- 
rations for the United Nations Conference on Environment and 
Development (UNCED) to be held in Brazil in June 1992. It sum- 
marizes this nation’s efforts to protect and enhance the quality of 
the human environment in concert with its efforts to provide eco- 
nomic well-being during the two decades since the United Nations 
Conference on the Human Environment was held in Stockholm. 
The information presented in this report is primarily and deliber- 
ately retrospective. It is an attempt to portray the many human, 
economic and natural resources of the United States, to describe 
resource use and the principal national laws and programs estab- 
lished to protect these resources, and to analyze key issues on the 
agenda of UNCED. This analysis is presented in terms of past and 
present conditions and trends, measures of progress made in 
responding to the key issues, and a summary of government activi- 
ties, underway or pending, to address ongoing or newly emerging 
national environmental and resource management problems. 


9125 (DOE/DP/48075-11) Development and use of inno- 
vative approaches to waste management and environmental 
restoration: Potential liability and its implications. Owens, W.L. 
Waste Policy Inst., Blacksburg, VA (United States). Dec 1990. 50p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG07-89DP48075. Order Number DE93005146. Source: 
OSTI; NTIS; GPO Dep. 

The US Department of Energy (DOE) has established as its goal 
to have all of its facilities cleaned up and in compliance with all ap- 
plicable environmental laws by the year 2019. As part of its plan to 
achieve that goal, DOE created, in November 1989, an Office of 
Environmental Restoration and Waste Management (EM) and, 
within EM, an Office of Technology Development (OTD). Since the 





achievement of DOE's long-term objective in the area of waste 
management and environmental restoration is not possible utilizing 
only existing technology, the importance of OTD’s mission is clear. 
A question has been raised regarding the nature of the potential 
liability associated with development, testing, and use of new tech- 
nologies for waste management and environmental restoration; and 
the impact it may have on the ability or willingness of other parties 
to participate in DOE’s technology development program. This re- 
port is intended to provide at least a preliminary answer to the 
question. Given the range of activities involved in the technology 
development process, there are many circumstances that could re- 
sult in liability. Therefore, the discussion here is somewhat general. 
It may, however, provide a base for more detailed analysis, at a 
later time, of liability issues raised by specific circumstances. 


9126 (DOE/OR-901-Rev.2) Guidance for preparation of 
satety analysis reports for nonreactor facilities and opera- 
tions: Revision 2. USDOE Oak Ridge Field Office, TN (United 
States). 6 Nov 1992. 251p. Sponsored by USDOE, Washington, 
DC (United States). Order Number DE93003771. Source: OSTI; 
NTIS; INIS; GPO Dep. 

Department of Energy (DOE) Orders 5480.23, “Nuclear Safety 
Analysis Reports,” and 5481.1B, “Safety Analysis and Review Sys- 
tem” require the preparation of appropriate safety analyses for 
each DOE operation and subsequent significant modifications in- 
cluding decommissioning, and independent review of each safety 
analysis. The purpose of this guide is to assist in the preparation 
and review of safety documentation for Oak Ridge Field Office 
(OR) nonreactor facilities and operation. Appendix A lists DOE Or- 
ders, NRC Regulatory Guides and other documents applicable to 
the preparation of safety analysis reports. 


9127 (DOE/RL-92-52) United States Department of 
Energy Richland Field Office Environmental Protection Imple- 
mentation Plan, November 9, 1992-November 9, 1993. 
Westinghouse Hanford Co., Richland, WA (United States). Nov 
1992. 67p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-87RL10930. Order Number 
DE93005874. Source: OSTI; NTIS; INIS; GPO Dep. 

The US Department of Energy (DOE) Order 5400.1 (DOE 
1988a), General Environmental Protection Program, establishes 
environmental protection program requirements, authorities, and re- 
sponsibilities to ensure that DOE operations are in compliance with 
applicable Federal, State and local environmental protection laws 
and regulations, executive orders, and internal department policies. 
Chapter 3 of DOE Order 5400.1 requires that each DOE Field Of- 
fice prepare a plan for implementing the requirements of this order 
and update the plan annually. This update to the US Department 
of Energy-Richland Operations Office Environmental Protection Im- 
plementation Plan (DOE-RL 1989a), initially prepared November 9, 
1989, is being issued to comply with the order. 


9128 (ECN-C—92-070) Evaluation of EC scenarios for CO, 
emission reduction. Van Harmelen, T.; Van der Linden, N.; Van 
Oostvoorn, F. Netherlands Energy Research Foundation (ECN), 
Petten (Netherlands). Nov 1992. 98p. Project ECN-7047. Order 
Number DE93767610. Source: OSTI; NTIS (US Sales Only). 

The Dutch version of this report, ECN-C—92-009, was published 
in January 1992. 

The carbon dioxide reduction aim of the European Community is 
to stabilize the CO2 emission for the year 2000 on the level of the 
year 1990 for the whole European Community (EC). Therefore it is 
necessary to analyze the options to reduce CO2 emission on the 
basis of well elaborated energy/CO2-scenarios for the twelve EC- 
countries. Use has been made of three Energy 2010 scenarios, 
developed by the Directorate General for Energy of the EC (DG- 
17), and CO, reduction scenarios, developed by national expert 
teams in the EC-countries for the Directorate General Research 
and Development of the EC (DG-12) within the framework of the 
Cost Effectiveness analysis of CO, reduction options. Based on 
the above-mentioned scenarios the differences between the EC- 
countries with regard to CO. emissions are discussed, as well as 
the causes of those differences and the reduction options. For the 
years 2000 and 2010 it appears to be possible to stabilize the CO, 
emission in the EC or even to decrease the emission compared to 
the emission level of 1990. However, differences in which the 
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stabilization or reduction of CO. emission can be realized, are con- 
siderable per country. 8 fig., 2 tabs., 1 app., 4 refs. 


9129 (ECN-}91-059) Climate change in North-South per- 
spective: Greenhouse gas emissions, climate change impacts 
and response options. Van den Akker, J.H.A. Netherlands Energy 
Research Foundation (ECN), Petten (Netherlands). Sep 1991. 
133p. Order Number DE93767617. Source: OSTI; NTIS (US Sales 
Only); INIS. 

An overview is given of current knowledge on the greenhouse 
effect, in which the leitmotiv is the respective role of industrialized 
countries and developing countries. The study starts with reviewing 
greenhouse gas emissions per emitting activity per region in the 
eighties. A projection of emissions for the year 2025 is made in 
two emission scenarios, one which assumes little or no action 
taken to curb greenhouse gas emission (Business-As-Usual), and 
one which assumes major policy efforts (Policy). The potential im- 
pacts of climate change in a 'business-as-usual world’ are outlined. 
A quantitative and qualitative description is given of strategies to 
achieve the greenhouse gas emission reduction between the two 
above-mentioned scenarios. Further, a description is given of op- 
tions to adapt to climate change. 22 figs., 31 tabs., 2 app., 67 refs. 


9130 (EDF-R—92-NI-V-0002) Five year simulation based 
on present climates. Using general circulation model of dy- 
namic meteorology laboratory. Ligoure, S.; Caneill, J.Y.; Serafini, 
Y.V. Electricite de France (EDF), 92 - Clamart (France). Jun 1991. 
[114] (In French). Source: OSTI; NTIS (US Sales Only); INIS. 

This paper reports the study of a five-year current climate simu- 
lation, starting from the conditions as of 1st January, 1979, carried 
out at the R and D Division using the Dynamic Meteorology 
Laboratory's general circulation model of the atmosphere. This sim- 
ulation was carried out using the low-resolution version of the 
model (48 points of longitude, 36 of latitude). The results were sys- 
tematically compared with existing climatologies (NASA, Godbole 
and Shukla, Mintz-Serafini, Oort) as regards the following parame- 
ters: - Pressure at sea level, - Temperature, - Hydrological cycle 
(precipitation, evaporation, soil moisture), - Wind. - Geopotential 
level. (author). 11 refs., 72 figs. 


9131 (ETDE/JP-mf-93768287, pp. 77-79) Systems analysis 
of energy technology and environment. lhara, S. (Electrotechni- 
cal Laboratory, Tsukuba (Japan)). Agency of Industrial Science and 
Technology, Tokyo (Japan). Jul 1992. 114p. (in Japanese). In 
Japan’s Sunshine Project.: 1991 annual summary of comprehen- 
sive research. Order Number DE93768287. Source: OSTI; NTIS 
(US Sales Only). 

With an objective of searching energy system structures with 
preservability of the global environment and high productivity, a 
method was developed to identify cost versus effectiveness rela- 
tionship by using a system model based on linear programming. 
According to the method, a penalty increased by ton of CO2 dis- 
charge makes selection easier on nuclear power generation, gas 
composite cycle power generation, and gas-fuel cell cogeneration. 
With a penalty coefficient at about $14 or less per ton of CO2 dis- 
charge, the selection is complex; at around $70 , a composite 
technology using a technology not utilizing fossil fuels and one uti- 
lizing LNG is advantageous; and above $70 , even a centralized 
photovoltaic power generation requiring high capital investment is 
more advantageous than an LNG composite cycle generation. The 
CO2 discharge reducing effect using the total energy system cost 
in Japan as a restriction was largest when petroleum cogeneration 
has been introduced during a period from 1985 to 1990, but there- 
after about the same with light-water reactor and hydraulic 
generation. 2 figs. 


9132 (ETDE/JP-mf-93768309, pp. 78-80) Systems analysis 
of energy technology and environment. Ihara, S. (Electrotechni- 
cal Laboratory, Tsukuba (Japan)). Agency of Industrial Science and 
Technology, Tokyo (Japan). Jul 1992. 116p. In Japan’s Sunshine 
Project.: 1991 annual summary of comprehensive research. Order 
Number DE93768309. Source: OSTI; NTIS (US Sales Only). 

With an objective of searching energy system structures with 
preservability of the global environment and high productivity, a 
method was developed to identify cost versus effectiveness rela- 
tionship by using a system model based on linear programming. 
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According to the method, a penalty increased by ton of CO2 dis- 
charge makes selection easier on nuclear power generation, gas 
composite cycle power generation, and gas-fuel cell cogeneration. 
With a penalty coefficient at about $14 or less per ton of CO2 dis- 
charge, the selection is complex; at around $70, a composite 
technology using a technology not utilizing fossil fuels and one uti- 
lizing LNG is advantageous; and above $70, even a centralized 
photovoltaic power generation requiring high capital investment is 
more advantageous than an LNG composite cycle generation. The 
CO2 discharge reducing effect using the total energy system cost 
in Japan as a restriction was largest when petroleum cogeneration 
has been introduced during a period from 1985 to 1990, but there- 
after about the same with light-water reactor and hydraulic 
generation. 2 figs. 


9133 (ETDE-mf-93766004) The joint ecological overall 
project. Final report. Stage 1. Appendix 3: Drafted version of 
the application for promotion of the main phase. Pt. 2. De- 
tailed work schedule description. Stadt Muenchen (Germany). 
Umweltschutzreferat; GSF - Forschungszentrum fuer Umwelt und 
Gesundheit GmbH, Neuherberg (Germany); Bundesministerium 
fuer Forschung und Technologie, Bonn (Germany). Jun 1990 132p. 
(in| German). Contract BMFT O7VOF01. Order Number 
DE93766004. Source: OSTI; NTIS (US Sales Only). 

The city of Munich and its partners are working on an ecological 
development plan which is based on the available (and extended) 
data for Munich. The data will serve as a basis for an analysis of 
influencing factors and risks, so that critical developments can be 
detected early, and administrative planning can take place on a re- 
liable basis. Contents: 1. Projects 'Analysis of causal relationships.’ 
2. Projects ‘Ecological analysis of effects’. 3. Projects ‘Ecological 
planning conception’. The report is supplemented by a list of the 
work of the LH Munich in this field. (BBR). 


9134 (ETDE-mf-93766005) The joint ecological overall 
project. Final report. Stage 1. Appendix 3: Drafted version of 
the application for promotion of the main phase. Pt. 1. Project 
description. Stadt Muenchen (Germany). Umweltschutzreferat; 
GSF - Forschungszentrum fuer Umwelt und Gesundheit GmbH, 
Neuherberg (Germany); Bundesministerium fuer Forschung und 
Technologie, Bonn (Germany). Jun 1990 62p. (In German). Con- 
tract BMFT 07VOF01. Order Number DE93766005. Source: OSTI; 
NTIS (US Sales Only). 

Anthropogenic activities in towns and urban regions cause dra- 
matic changes in the natural environment, which in turn affect the 
quality of life in cities. Communal policy must need consider eco- 
logical knowledge and requirements in town planning. The city of 
Munich and its partners are working on an ecological development 
plan which is based on the available (and extended) data for Mu- 
nich. The data will serve as a basis for an analysis of influencing 
factors and risks, so that critical developments can be detected 
early, and administrative planning can take place on a reliable ba- 
sis. Contents: 1. Project goals; 2. Integration of project goals in the 
goals of government-funded research programmes; 3. Scientific 
goals and projects; 4. Chances for success of the project; 5. 
Scientific status report; 6. Producer research so far; 7. Detailed de- 
scription of the project plan. (BBR). 


9135 (ETDE-mf-93766006) The joint ecological overall 
project. Final report. Stage 1. Appendix 3: Drafted version of 
the application for promotion of the main phase. Pt. 3. De- 
scription of external projects. Stadt Muenchen (Germany). 
Umweltschutzreferat; GSF - Forschungszentrum fuer Umwelt und 
Gesundheit GmbH, Neuherberg (Germany); Bundesministerium 
fuer Forschung und Technologie, Bonn (Germany). Jun 1990 167p. 
(In German). Contract BMFT O7VOF01. Order Number 
DE93766006. Source: OSTI; NTIS (US Sales Only). 

The city of Munich and its partners are planning an ecological 
development plan on the available and extended data for Munich. 
Using suitable models and model concepts, the data will be pro- 
cessed for ecological evaluation in order to be able to detect 
critical development and an early stage and to define the scope 
available for planning and administration. Part 3 contains the invita- 
tions for tender for 19 external research projects. (BBR). 
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9136 (ETDE-mf-93766077) Umweltbundesamt. Annual re- 
port 1991. Umweltbundesamt, Berlin (Germany). 1992 345p. (In 
German). Order Number DE93766077. Source: OSTI; NTIS (US 
Sales Only). 

The Federal Environment Agency's (Umweltbundesamt) activities 
in 1991 were determined by research into the global environmental 
threats and by efforts at establishing equal ecological conditions of 
life in unified Germany. Emphasis was on the initiation and contin- 
uation of numerous projects contributing to the ecological 
redevelopment of the new provinces of Germany, and on the com- 
pilation of environmental data, east and west, for the first 
all-German ‘environmental data 1990/91’ report. A report with fore- 
casts through 2005 on air and noise pollution caused by road 
traffic was published for the first time for eastern and western Ger- 
many in 1991. This report reveals that control over air pollution 
caused by road traffic cannot be gained unless improvements in 
vehicular technology and environmental engineering are completed 
by adequate traffic policies. This is especially true for the release 
of carbon dioxides which are held responsible for the greenhouse 
effect. The conventional approaches to minimizing air pollution 
caused by energy consumption, i.e. energy conservation and en- 
ergy utilization regulations, were extended by feasibility studies of 
economic carbon dioxide reduction instruments. More emphasis 
was placed on the interdisciplinary development of product ecobal- 
ances. A study group was appointed to compile the required data 
concerning the significance, present state, and prospects of eco- 
logical product assessment. The Federal Environmental Agency's 
dedicated long-time projects on, e.g. packaging, detergents, rape 
oil petroleum substitutes, electric-powered vehicles, PVC products, 
waste disposal techniques, were continued. (orig/BBR). 


9137 (IAEA-TECDOC-671) Methods for comparative risk 
assessment of different energy sources. International Atomic 
Energy Agency, Vienna (Austria). Oct 1992. [154] Source: OSTI; 
NTIS (US Sales Only); INIS. 

The environmental and health aspects of different energy 
systems, particularly those associated with the generation of elec- 
tricity, are emerging as significant issues for policy formulation and 
implementation. This, together with the growing need of many 
countries to define their energy programmes for the next century, 
has provided the basis for a renewed interest in the comparative 
risk assessment of different energy sources (fossil, nuclear, renew- 
ables). This document is the outcome of a Specialists Meeting on 
the procedural and methodological issues associated with compar- 
ative health and environmental risks of different energy sources. 
After an introductory chapter outlining the issues under considera- 
tion the papers presented at the Meeting, which have been 
indexed separately, are given. Refs, figs and tabs. 


9138 (IAEA-TECDOC-671, pp. 35) Comments on energy 
risk analysis. Fritzsche, A.F. (Swiss Federal Nuclear Safety In- 
spectorate, Villigen (Switzerland)). International Atomic Energy 
Agency, Vienna (Austria). Oct 1992. In Methods for comparative 
risk assessment of different energy sources. [154] Order Number 
DE93611322. Source: OSTI; NTIS (US Sales Only); INIS. 

The full text of this paper was published in IAEA-TECDOC-645, 
Format and Structure of a Database on Health and Environmental 
Impacts of Different Energy Systems for Electricity Generation 
(1992). 

The aim of energy risk analysis is to determine the magnitude of 
the various categories of risk as objectively as possible. The 
present state of the analysis of health risks is rather heteroge- 
neous. The paper identifies and discusses the most significant 
issues concerning the present status of risk analysis for energy 
systems. Such issues include the specification of the boundaries 
which define the fuel cycles to be analysed and the formulation of 
a rational basis for their comparison. For meaningful comparisons 
to be possible, health detriments which are valued differently must 
be carefully distinguished and not aggregated artificially into some 
synthetic risk indicators. Rare but severe accidents must, for the 
same reason, be considered separately. Policy decisions, which al- 
ways imply value judgements as to the relative weight to be given 
to the various categories of risk, are possible on this basis only. 
Most health risks of the conventional fuel systems and for nuclear 
energy have a relatively sound statistical basis. A main problem is 





the determination of the risks to the public of atmospheric pollution. 
For the most renewable energy systems risk analysis is still at an 
early stage of development. (author). Abstract only. 


9139 (IAEA-TECDOC-671, pp. 89-101) Assessment of 
risks from hazards associated with industries and energy sys- 
tems. Gaafar, M.A. (Atomic Energy Authority, Cairo (Egypt). 
National Centre for Nuclear Safety and Radiation Control); Ali, 
M.M.; Abdel Hay, F.; Sabek, M.A.; El Sherif, A.l. International 
Atomic Energy Agency, Vienna (Austria). Oct 1992. In Methods for 
comparative risk assessment of different energy sources. [154] Or- 
der Number DE93611322. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Probabilistic risk assessment (PRA) is used in the present study 
to analyse and assess the safety of complex industrial plants as 
well as energy systems. The work is conducted within the 
framework of the International Atomic Energy Agency (IAEA) Inter- 
agency project on health and environmental risks in heavily 
industrialized areas. El-Amryia industrial area (west of Alexandria) 
was chosen as a case study for this project in Egypt. The major in- 
dustries in the area comprise petrochemical and oil refinery plants, 
chlorine production plant, cement production plant, and iron and 
steel production and forging plants. It is projected to construct a 
coal fired electric power plant in the area by the year 2000. The 
analytical approach adopted in the present study is the failure 
mode and effect analysis (FMEA). In this approach, the critical 
components to plant safety are identified and an engineering 
judgement is employed to assess plant safety. A first phase of the 
study was conducted to assess the accidental releases from the 
chlorine plant. The most severe accidents with potential off-site 
consequences are identified as rupture or break in liquid chlorine 
storage tanks. Five break sizes are postulated which stimulate pos- 
sible break size ranging from 2 inches to 0.1 inch. A relevant 
software package obtained from the IAEA Safety Assessment Sec- 
tion is used to account for the duration and rate of discharge of 
liquid chlorine. Plume width and concentration of chlorine gas in 
the downwind direction are calculated. Results are given and rele- 
vant conclusions are drawn. (author). 8 refs, 1 fig., 3 tabs. 


9140 (IAEA-TECDOC-671, pp. 137-151) Assessment of en- 
vironmental and health impacts of energy systems and 
other sources in Finland. Pipatti, R. (Valtion Teknillinen 
Tutkimuskeskus, Espoo (Finland)); Vuori, S. International Atomic 
Energy Agency, Vienna (Austria). Oct 1992. In Methods for com- 
parative risk assessment of different energy sources. [154] Order 
Number DE93611322. Source: OSTI; NTIS (US Sales Only); INIS. 

At the Technical Research Centre of Finland environmental and 
health impacts of energy systems and other sources have been 
studied for many years. In the mid 1980s the Technical Research 
Centre took part in the United Nations Environmental Programme 
on the environmental impacts of production and use of energy. 
Methods for comparative assessment of the environmental impacts 
of energy sources were reviewed. It was concluded that the direct 
health effects of atmospheric releases from different types of power 
plants do not differ decisively provided that expectation values are 
employed for accidental impacts. An integrated acidification model 
(HAKOMA) has been developed to study the effects of various en- 
ergy uses and traffic scenarios and emission reduction strategies 
on the different phases of the chain leading to acidification. The 
objectives of the model are to obtain quantitative relationships be- 
tween acidifying emissions (SO2, NO, and NH3) and processes 
relevant to acidification of forest soils and lakes. Similarly a com- 
prehensive modelling system has been developed for the analysis 
of long-term radiological safety of nuclear waste repositories. 7 
refs, 4 figs, 3 tabs. 


9141 (IAEA-TECDOC-671, pp. 111-116) Risk comparison 
of some energy sources. Bento, J.P. (KSU, Swedish Nuclear 
Training and Safety Center, Nykoeping (Sweden)). International 
Atomic Energy Agency, Vienna (Austria). Oct 1992. In Methods for 
comparative risk assessment of different energy sources. [154] Or- 
der Number DE93611322. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The paper focuses on energy sources of significance to the 
Swedish energy supply: hydro, nuclear, coal, natural gas, and oil. 
It describes severe multiple fatalities having occurred throughout 
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the world during the last decades. The different phases of the 
whole energy cycle are covered. As exemplified in the paper the 
“pure” society with total protection and no risk is unfortunately an 
utopian ideal. This is especially true for the different energy 
sources available and required for the development of any healthy 
society. Illustrated by the jogger’s dilemma, society must develop 
an integrated and comparative view on health and environmental 
risks associated to its main activities, one of the most important 
being energy supply. (author). 1 fig. 


9142 (IAEA-TECDOC-674) Manual on measurement of 
methane and nitrous oxide emissions from agriculture. Food 
and Agriculture Organization of the United Nations, Rome (italy); 
International Atomic Energy Agency, Vienna (Austria). Nov 1992. 
[91] Source: OSTI; NTIS (US Sales Only); INIS. 

Nitrous oxide and methane are two of the gases primarily re- 
sponsible for atmospheric warming, or the "greenhouse effect”. 
Agricultural activities are an important source of methane and 
nitrous oxide emissions, but quantitation of these sources is gener- 
ally lacking. This manual describes techniques to evaluate current 
emissions from diverse animal and crop production practices and 
suggests methods for decreasing these emissions. Refs, figs and 
tabs. 


9143 (INIS-mf-13400, pp. 103-112) Dealing with global 
warming. Haites, E. Canadian Nuclear Association, Toronto, ON 
(Canada). 1991. [193] (CONF-9106378—: Annual conference of the 
Canadian Nuclear Association (CNA) and the Canadian Nuclear 
Society (CNS), Saskatoon (Canada), 9-12 Jun 1991). In Proceed- 
ings of the Canadian Nuclear Association 31. annual conference. 
Order Number DE93611889. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Assuming that we wish to limit further global warming, the follow- 
ing issues need to be addressed: what is the magnitude of the 
challenge; what are the most promising mitigation and control 
options; and, what are the most cost-effective policies for imple- 
menting those options. 


9144 (INIS-mf—13409) A report on the green plan consul- 
tations. Department of the Environment, Ottawa, ON (Canada). 
Aug 1990[141] Source: OSTI; NTIS (US Sales Only); INIS. 

This document is a summary of what Canadians who partici- 
pated in the consultations had to say about environmental issues 
and concerns; the solutions, roles and responsibilities, and priori- 
ties for action. It is based on detailed reports from 41 information 
sessions and 17 consultation workshops held across Canada. It is 
based on some 3,000 pages of comments and suggestions, an 
analysis of 4,500 question response forms, and written submis- 
sions from more than 1,000 individuals and organizations. The 
report is organized into two sections: improving decision making; 
and, action on environmental issues. The first section deals with 
science, education, enforcement, decision-making processes and 
partnerships. The second section deals with specific environmental 
issues identified in the consultation document, such as global 
warming and toxic substances, and other publicly identified issues, 
including energy and land use. Suggestions for further considera- 
tion represent possible policy, program and legislative elements of 
The Green Plan’. They are intended as a basis for a more focused 
debate which will help in the establishment of priorities. 


9145 (INIS-mf-13410) Hydro-Quebec and energy effi- 
ciency: Proposed Hydro-Quebec development plan 1990-1992 
- horizon 1999. Hydro-Quebec, Montreal, PQ (Canada). 1990[61] 
Source: OSTI; NTIS (US Sales Only); INIS. 

There is growing awareness that energy efficiency is both prof- 
itable and environmentally beneficial. In this year’s Development 
Plan, Hydro-Quebec is proposing an Energy Efficiency Project 
made up of marketing programs designed for all markets through- 
out the final decade of the 20th century. This Project will have two 
aspects: energy efficiency and consumption management. Hydro- 
Quebec aims to reach an energy-efficiency level of 12.9 terawatt 
hours per year by 1999, fully 55% of its 23-terawatt hour potential. 
Over the next 10 years the utility intends to spend $1.8 billion for 
this purpose. Cumulative anticipated energy savings should be in 
the vicinity of 70 terawatt hours for the coming decade, and more 
than 130 terawatt hours for the first decade of the next century. Of 
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the overall goal of 12.9 terawatt hours for Horizon 1999, energy 
savings of 9.0 terawatt hours should be the direct result of this 
year's proposed marketing programs, and will account for the bulk 
of anticipated investments. The remaining 3.9 terawatt hours will 
be gained as customers acquire better electrical appliance and ac- 
cessory (household appliances, home insulation) buying habits. 


9146 (NEDO-ITE-9102) Research on the system towards 
improvement of CO2 fixability (reduction of the global CO2) 
based on biological methods. New Energy and Industrial Tech- 
nology Development Organization, Tokyo (Japan). Mar 1992. 125p. 
(In Japanese). Sponsored by New Energy and Industrial Technol- 
ogy Development Organization, Tokyo (Japan). Order Number 
DE93761914. Source: OSTI; NTIS. 

For the purpose of reducing the global CO2, a technology is 
considered for improvement of CO2 fixability by photosynthesis us- 
ing plants, bacteria and algae, etc., and the future course of the 
research is presented. In the study on carbon metabolism in photo- 
synthesis, a mechanism of inorganic carbon concentration in 
micro-algae and higher terrestrical plant has been clarified. Con- 
cerning the performance of CO2 fixability of C3 plants and C, 
plants, the study on enzyme genes in the paths of these two plants 
has been much made, and the study on isolation and manifestation 
control of enzyme genes related to metabolism has been making 
progress. In the study on species specific photosynthesis, the ob- 
ject of study changes from aquatic plant to green algae, and the 
genetic engineering study has been brisk. A lot of molecular 
biological study , in which alien genes are introduced into plant cul- 
tured ceils, is also conducted. In the study on improvement of 
photosynthetic potential, making full use of genetic engineering 
methods, more effective recombination of photosynthetic genes 
has been advancing as well as isolation and manifestation control 
of photosynthesis related genes. It is essential to build up theories 
which verify the physiological data accumulated and to aim at im- 
provement of photosynthetic potential by cell technological and 
genetic engineering methods. 123 refs., 52 figs., 22 tabs. 


9147 (NEDO-ITE-9103) Investigation and study scenarios 
to introduce CO, fixation technologies in the energy sector. Il. 
New Energy and Industrial Technology Development Organization, 
Tokyo (Japan). Mar 1992. 103p. (In Japanese). Sponsored by New 
Energy and Industrial Technology Development Organization, 
Tokyo (Japan). Order Number DE93761912. Source: OSTI; NTIS. 

The ultimate target of the study is to develop models which can 
evaluate scenarios for the future development of CO2 fixation tech- 
nology from the aspect of its effect on Japan’s energy supply/ 
demand structure and the CO2 reduction effect. An outline model 
is built and operated to study the function. Using the linear pro- 
gramming, the model is developed which can numerically grasp 
the effects of the following items on the energy supply/demand 
structure: energy supply, introduction of new energy, energy con- 
servation measures, restrictions on CO2 emissions, introduction of 
CO2 emission penalty, introduction of CO2 fixation technologies, 
energy supply costs, etc. Estimation is trially made for 6 cases, 
that is, 3 cases each in 2000 and 2010; standard case (A), CO2 
emission penalty case (B) and CO2 emission restrictions case (C), 
using one-year calculation in 2000 and 2010. CO2 fixation technol- 
ogy in volume to be introduced in 2000 is 40,000C tons (B) and 
120,000C tons (C) in the electric utility industry, and 32,000C tons 
(B) and 92,000C tons (C) in the industry except electric utility. In 
case C, in particular, the gross CO2 emission from the primary en- 
ergy to be selected for supply is with in 280 million tons. This is 
the same as in 2010. 12 figs., 34 tabs. 


9148 (NEDO-ITE-9110-5) Feasibility study to construct 
information networks for global environment R and D. New En- 
ergy and Industrial Technology Development Organization, Tokyo 
(Japan). Mar 1992. 136p. (In Japanese). Sponsored by New En- 
ergy and Industrial Technology Development Organization, Tokyo 
(Japan). Order Number DE93761910. Source: OSTI; NTIS. 
Surveys are made on the needs for information on the global en- 
vironment research and development and on the present status of 
arrangement of the information basis, and studies are made on in- 
formation networks for international global environment R and D to 
promote R and D cooperation among developed countries. The 
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global environment R and D information network provides informa- 
tion on projects and researchers in order to increase opportunities 
for international joint researches of technology for global environ- 
mental measures. And, for promotion of exchange study, it is 
important to make a plan for effective use of the existing computer 
networks. For this, it is essential to establish close contact with IEA 
which constructs ETDE, international energy database, under the 
information exchange agreement. As to the information needs, in- 
formation which researchers especially want to refer to is names of 
the researchers who make achievements n the specified study 
theme. When figuring out the image of feasible information net- 
works, it is expected that power of the industry, universities and 
the government is gathered with NEDO-RITE as its center to build 
the network. 15 figs., 50 tabs. 


9149 (NEDO-P-9124) Preliminary study on costs needed 
for solution of the global environmental problem. New Energy 
and Industrial Technology Development Organization, Tokyo 
(Japan). Mar 1992. 153p. (In Japanese). Sponsored by New En- 
ergy and Industrial Technology Development Organization, Tokyo 
(Japan). Order Number DE93768474. Source: OSTI; NTIS. 

The study is made on measures and costs to reduce CO2, SOx 
and NOx emitted by the use of fossil fuel in advanced countries 
and developing countries. The technology to economically recover 
a large amount of CO2 emitted from power plants and iron works 
is now in a stage of research and development. As the technology 
to recover CO2 in flue gas, wet absorption, dry adsorption, mem- 
brane separation and marine organism utilization methods are 
under study. Moreover, it is requested that not only CO2 recovery 
but the whole system including CO2 disposal, etc. should be con- 
sidered. Reduction cost of CO2 and others is classified by groups 
of advanced countries (24 OECD countries) and developing coun- 
tries (other 102 countries), and the cost in a thermal power 
generation section is estimated as follows: investment in energy 
conservation in advanced countries and in developing countries is 
$62.466 billion (I80yen/$) and $8.104 billion, respectively, CO2 re- 
duction cost; $1,250 000 billion and $41,712 billion,. respectively, 
SOx reduction cost; $10.664 (leading 4 countries) and $2.860 bil- 
lion, respectively, and NOx reduction cost; $8.976 billion (leading 4 
countries) and $1.907 billion, respectively. A total estimate reduc- 
tion cost of CO2, etc. in the thermal power generation section is 
$1,386.689 billion. 57 figs., 52 tabs. 


9150 (NEDO-P-9125) Survey on global environmental ef- 
fects of petroleum substitution energy utilization.: Status-quo 
of energy-related taxation systems and economic instruments 
for environmental preservation. New Energy and Industrial Tech- 
nology Development Organization, Tokyo (Japan). Mar 1992. 405p. 
(In Japanese). Sponsored by New Energy and Industrial Technol- 
ogy Development Organization, Tokyo (Japan). Order Number 
DE93768475. Source: OSTI; NTIS. 

An analysis is made on the present status of Japan's financial 
policies, energy tax revenues, weight of expenditures for energy 
measures, evergy taxation system, and energy prices, in order to 
consider implications of present moves around an environmental 
tax (carbon tax) and introduction of the environmental tax on en- 
ergy. The thought that the environmental cost should be included 
in the energy price is fundamentally important for the ultra long 
term problem having high scientific uncertainties which is global 
warming. Therefore, an attempt to include external environmental 
cost in the energy cost is considered by using economic steps like 
the environment tax step by step. However, even if a common en- 
vironmental tax is introduced to Japan of which the energy taxation 
is very different from those in the U.S. and Europe, it can never be 
fair according to the international standard. Carbon taxes already 
introduced mostly to North European countries actually reflect their 
domestic situations clearly. Steady discussions should be given on 
how to impose the environmental tax on a long term basis, fully al- 
lowing for international coordination. 101 figs., 109 tabs. 


9151 (NEI-NO-310) Uncertain climate change in an inter- 
generational planning model. Torvanger, A. (Stiftelsen for 
Samfunns- og Naeringslivsforskning, Oslo (Norway)). Oslo Univ. 
(Norway). Sosialoekonomisk Inst. Jun 1992. 24p. Order Number 
DE93761371. Source: OSTI; NTIS. 





In this paper an intergenerational planning model incorporating 
uncertain climate change is developed. There are three genera- 
tions and periods, each featuring a production activity based on 
capital and an exhaustible resource. There is climate stability in the 
first period. An irreversible climate change may occur in period two 
or three, reducing the productivity for this and the remaining gener- 
ation. The climate change impact and climate change probability 
may be constant or depend on aggregate resource use. In the be- 
ginning of each period a social planner allocates the available 
capital and resource stock to maximize the expected sum of dis- 
counted utilities given the observed climate state. The model is 
solved by employing stochastic dynamic programming. Some nu- 
merical illustrations from the model are given, and the optimal 
paths’ sensitivity to different specifications of the climate change 
impact and climate change probability functions are tested. If the 
climate impact and climate change probability is constant and inde- 
pendent of the resource extraction path, the optimal period one 
(and two) resource extraction is larger than for the reference case 
of climate stability, since the expected future resource productivity 
is lower than the present productivity. If, on the other hand, climate 
impact and climate change probability increases with increased ag- 
gregate resource use, the optimal period one (and two) resource 
extraction is lower than for the reference case, due to the in- 
creased climate change probability and potential climate impact 
from increased period one (and two) resource extraction. 12 refs., 
1 figs., 5 tabs. 


9152 (NEI-NO-311) The global warming game - simula- 
tions of a CO2 reduction agreement. Fankhauser, S. (Centre for 
Social and Economic Research on the Global Environment, Lon- 
don (United Kingdom)); Kverndokk, S. Oslo Univ. (Norway). 
Sosialoekonomisk Inst. Jun 1992. 40p. Order Number 
DE93761374. Source: OSTI; NTIS; INIS. 

The paper analyses incentives for and the benefits of a possible 
international cooperation to reduce CO-2-emissions. The negotia- 
tions are modeled as a (static) reciprocal-externality-game in 
COz-emissions between five world regions. CO2-emissions affect 
the players in two ways: First, each country’s income depends (via 
energy inputs) on the amount of CO. emitted. On the other hand, 
emissions may cause future damage due to climate change. With- 
out cooperation, each player maximizes its net benefits in setting 
marginal income equal to its marginal damage cost (Nash equilib- 
rium). Under full cooperation marginal income equals the sum of 
the marginal damages (social optimum). The paper presents simu- 
lations of these two equilibria. Compared to the situation where no 
attention is paid to the greenhouse effect (the business as usual 
scenario), emission reductions under the Nash equilibrium can be 
interpreted as incentives for unilateral actions. According to the 
simulation results, this can only be expected from OECD countries. 
The results also imply that a socially optimal treaty, while clearly 
beneficial for the world in its entirety, may only be achieved if side 
payments are offered to at least China and the former Soviet Union, 
and probably the USA. The optimal global emission reductions in 
this study are on average lower than the reductions recommended 
by international conferences. 34 refs., 2 figs., 9 tabs. 


9153 (PNL-SA-21332) The role of the Federal Relighting 
Initiative In emission controls. Nicholls, A.K.; Purcell, C.W.; 
Friedman, J.R. Pacific Northwest Lab., Richland, WA (United 
States). Oct 1992. 14p. Sponsored by USDOE, Washington, DC 


(United States). DOE Contract AC06-76RL01830. (CONF- 
9210219-2: 14. annual North American conference of the 
International Association for Energy Economics, New Orleans, LA 
(United States), 26-28 Oct 1992). Order Number DE93005094. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The Department of Energy's (DOE) Federal Relighting Initiative 
(FRI), under the Federal Energy Management Program (FEMP), 
has developed a comprehensive process to assist federal agencies 
in meeting the nation’s energy mandate. This mandate states that 
federal facilities must use 20% less energy by the year 2000, 
based on 1985 consumption levels. Because lighting accounts for 
about 40% of total federal electricity consumption, the FRI was 
conceived to help reduce energy use in this important area while 
improving lighting quality and increasing productivity through re- 
lighting. Selected federal rules and regulations provide guidance on 
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the types of energy efficiency techniques required, life-cycle cost- 
ing methods and lighting levels that should be employed to achieve 
the federal mandate. Although the central focus of this paper is on 
the environment, this paper takes the perspective that the energy 
efficiency gains achieved through the FRI would produce both 
environmental and economic benefits for the United States. For ex- 
ample, improvements in energy efficiency would reduce electricity 
demand, and would consequently reduce the emissions associated 
with fossil fuel combustion for power production. These reduced 
emissions include carbon dioxide, which is associated with the po- 
tential for global climate change, and heavy metals, which pose a 
potential health threat to humans and aquatic ecosystems. 
Economic benefits of the FRI would include reduced federal expen- 
ditures on energy or, possibly, avoiding new power plant 
construction. This paper begins with a brief overview of the FRI pro- 
cess. Next, current lighting energy use in federal buildings is 
evaluated and the potential future energy savings achievable 
through full implementation of the FRI are estimated. The paper 
then translates these energy savings into avoided emissions of car- 
bon dioxide and heavy metals and into avoided fuel expenditures. 


9154 (POEF-3005) Compliance plan for national emission 
standards for hazardous air pollutants. Kirker, M.E.; Olin, T.W. 
Portsmouth Gaseous Diffusion Plant, OH (United States). Aug 
1992. 212p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-760R00001. Order Number 
DE93001884. Source: OSTI; NTIS; INIS; GPO Dep. 

The Portsmouth Gaseous Diffusion Plant (PORTS) is owned by 
the Department of Energy (DOE) and is managed by Martin Mari- 
etta Energy Systems, Inc. (MMES). The facility is located in 
sparsely populated, rural Pike County, Ohio, on a 16.2-km? (6.3- 
mile?) site about 1.6 km (1 mile) east of the Scioto River Valley at 
an elevation approximately 36.6 m (120 ft) above the Scioto River 
floodplain. The terrain surrounding the plant, except for the Scioto 
River floodplain, consists of marginal farmland and densely 
forested hills. The principal site process is the separation of ura- 
nium isotopes through gaseous diffusion. Support operations 
include the feed and withdrawal of material from the primary pro- 
cess, treatment of water for both potable and cooling purposes, 
steam generation for heating purposes, decontamination of equip- 
ment removed from the process for maintenance or replacement, 
recovery of uranium from various waste materials, and treatment of 
industrial wastes generated on-site. PORTS will comply with Na- 
tional Emission Standards for Hazardous Air Pollutants (NESHAP) 
regulations as a single facility as specified under “Discussion of 
Source Categories, VI.A.4.d Definition of a Facility” in Volume 54, 
No. 240 p. 51665 of the Federal Register. Continuous vent stack 
monitoring and dose modeling as specified in 40 CFR 61.93 of 
Subpart H will be used to demonstrate compliance with radionu- 
clide NESHAP regulations. Ambient air monitoring stations near 
receptor sites and Health Physics monitoring in plant process buiid- 
ings will be used to give assurance that unmonitored sources, or 
fugitive emission sources, are not emitting sufficient radionuclides 
to add a significant contribution to total plant emissions. 


9155 (SA-PUB-3/92, pp. 294-297) Reduction of green- 
house gas emissions in Southwest Finland: Managing 
structural changes in the economy and social life. Sneck, T. 
(Technical Research Centre of Finland, Espoo (Finland). Lab. of 
Urban Planning and Building Design). Academy of Finland, Helsinki 
(Finland). 1992. In The Finnish research programme on climate 
change: Progress report. 310p. Order Number DE93752870. 
Source: OSTI; NTIS. 

SILMU Research Programme. 

At present this study does not give any scientific propositions 
which could be used in managing structural changes in the econ- 
omy and social life. Therefore only the basic assumptions of the 
frame of refence used in analysis are explained. The first stage of 
the study concentrates on three propositions which can be used in 
analyzing the human aspects related to climate change. These 
propositions are based on the assumption that no international 
pacts on carbon equivalent rights will be agreed on. This assump- 
tion is taken because the aim is to propose principles for 
cooperation between education, R and D activities and industry 
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which automatically reduce greenhouse gas emissions of industry 
and social life. 


9156 (WZB-FS-I-91-404) Global climate convention. Con- 
flict or cooperation between the industrial and the developing 
countries. Simonis, U.E. Wissenschaftszentrum Berlin fuer Sozial- 
forschung gGmbH (WZB) (Germany). 1991. 51p. (In German). 
Order Number DE93766038. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The effort of negotiate a global convention on climate change is 
one of mankind’s great endeavours - and a challenge to 
economists and development planners. The inherent linkages be- 
tween climate and the habitability of the earth are increasingly well 
recognized, and a convention could help to ensure that conserving 
the environment and developing the economy in the future must go 
hand in hand. Due to growing environmental concern the United 
Nations General Assembly has set into motion an international ne- 
gotiating process for a framework convention on climate change. 
One the major tasks in these negotiations is how to share the du- 
ties in reducing climate relevant gases, particularly carbon dioxide 
(COz), between the industrial and the developing countries. The re- 
sults and proposals could be among the most far-reaching ever for 
socio-economic development, indeed for global security and 
survival itself. While the negotiations will be about climate and pro- 
tection of the atmosphere, they will be on fundamental global 
changes in energy policies, forestry, transport, technology, and on 
development pathways with low greenhouse gas emissions. Some 
of these aspects of a climate convention, particularly the distribu- 
tional options and consequences for the North-South relations, are 
addressed in this chapter. (orig.). 


2904 Energy Resources 
Refer also to citation(s) 8484, 9124, 9326 


9157 (NEDO-P-9108) Study survey on a high-efficiency 
environment harmony type energy cascade utilization system. 
New Energy and Industrial Technology Development Organization, 
Tokyo (Japan). Mar 1992. 302p. (In Japanese). Sponsored by New 
Energy and Industrial Technology Development Organization, 
Tokyo (Japan). Order Number DE93768469. Source: OSTI; NTIS. 

The development trend of the technology necessiated in cascade 
utilization of energy in the regional scale is studied in terms of de- 
gree of its feasibility, development effects, etc. The technology for 
regional cascade utilization of energy has a system in which en- 
ergy is recovered from various waste heat sources and unused 
energy sources, and the energy is stored and transported to the 
place of demand as the need arises. At the place of demand, the 
energy transported is converted in the forms suitable for utilizations 
to meet the demand. This technology includes heat recovery tech- 
nology, heat transporv/heat storage technology, and heat utilization 
technology, and what supports the base of these technologies is 
common base support technology, environmental load reduction 
technology, and energy systematizing technology. For materializa- 
tion of the system, it is indispensable to develop technologies such 
as recovery/utilization of unused energy, matching of energy 
supply/demand, efficiency of the energy utilization system and con- 
sideration of the environment, as well as to solve the problems 
such as supply responsibility, cost, pipe installation for waste heat 
transport, and city planning. 21 figs., 27 tabs. 


2905 Research, Development, Demonstration, and 
Commercialization 


Refer also to citation(s) 8218, 8262, 8264, 8265, 8267, 8275, 
8276, 8455, 8461, 9111, 9116, 9147, 9195, 9197, 9198, 9199, 
9208, 9212, 9215, 9313, 10412, 11449, 11598, 11599 


9158 (AFME-91-09-DOC) Energy conservation technol- 
ogy. Agence de |’Environnement et de la Maitrise de I’Energie, 75 
- Paris (France); Agency of Industrial Science and Technology, 
Tokyo (Japan). 1991. 446p. (CONF-9105408-: French-Japanese 
Meeting of Experts on Energy Conservation Technology, Issy-les- 
Moulineaux (France), 30-31 May 1991). Order Number 
DE93759519. Source: OSTI; NTIS (US Sales Only); INIS. 
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The main themes of this French-Japanese meeting on energy 
conservation technologies and policy are: recent progress on bat- 
teries and fuel cells, with applications for electric vehicles; 
industrial combustion and environment protection (fossil fuel com- 
bustion in fluidized beds, pollutant formation in furnaces, low NOx 
combustion); gas turbines and cogeneration (technologies 
and economical aspects); high temperature superconductivity 
(microstructure and texture, oxide superconductors); energy con- 
servation programs in Japan and France, statistics and forecasts 
on energy consumption and energy savings 


9159 (DOE/EIA-0249(92)) Directory of energy data collec- 
tion forms: Forms in use as of October 1992. USDOE Energy 
Information Administration, Washington, DC (United States). Office 
of Statistical Standards. 5 Jan 1993. 67p. Sponsored by USDOE, 
Washington, DC (United States). Order Number DE93005985. 
Source: OSTI; NTIS; GPO; GPO Dep. 

An authoritative listing of selected public use forms currently 
used as basic energy information gathering tools by the Depart- 
ment of Energy (DOE). Originally entitled EIA Data Collection 
Forms, this directory provides an overview of DOE's energy infor- 
mation collection programs for decision-makers in Government and 
industry. All DOE forms designed to collect energy information and 
used by the Energy Information Administration (EIA) that had Of- 
fice of Management and Budget (OMB) approval on October 1, 
1992, are in this directory. EIA-868 is also included, but does not 
require OMB approval since there are less than ten respondents. 
For each form listed in this directory, an abstract is included that 
describes the form's uses, its respondents, and the data collected. 
Also shown are certain frequently requested items of information. 
These items include the general energy source(s) and function(s) 
covered by the form; the general categories of respondents; the 
frequency of collection; the public laws and, if applicable, regions 
associated with the collection; the requirement for reporting; the 
name and phone number of the data collection manager; and the 
publications resulting from the data collection. 


9160 (DOE/ER-0559) Small Business Innovation Re- 
search, Program solicitation closing data: March 8, 1993. 
USDOE Office of Energy Research, Washington, DC (United 
States). [1993]. 97p. Sponsored by USDOE, Washington, DC 
(United States). Order Number DE93006318. Source: OSTI; NTIS; 
GPO Dep. 

DOE invites small business firms to submit grant applications 
under this eleventh annual solicitation for the Small Business Inno- 
vation Research (SBIR) program. Firms with strong research 
capabilities in science or engineering in any of the topic areas de- 
scribed in Appendix | are encouraged to participate. DOE will 
support high-quality research or research and development (R&D) 
on advanced concepts concerning important energy related scien- 
tific or engineering problems and opportunities that could lead to 
significant public benefit if the research is successful. 


9161 (EGG-M-92602) INEL_ spray-forming research. 
McHugh, K.M.; Key, J.F. EG and G Idaho, Inc., Idaho Falls, ID 
(United States). [1992]. 10p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC07-761D01570. (CONF- 
921230—2: National Aeronautics and Space Administration (NASA) 
technology 2002 conference, Baltimore, MD (United States), 1-3 
Dec 1992). Order Number DE93005244. Source: OSTI; NTIS; 
GPO Dep. 

Spray forming is a near-net-shape fabrication technology in 
which a spray of finely atomized liquid droplets is deposited onto a 
suitably shaped substrate or mold to produce a coherent solid. The 
technology offers unique opportunities for simplifying materials pro- 
cessing without sacrificing, and oftentimes substantially improving, 
product quality. Spray forming can be performed with a wide range 
of metals and nonmetals, and offers property improvements result- 
ing from rapid solidification (e.g. refined microstructures, extended 
solid solubilities and reduced segregation). Economic benefits 
result from process simplification and the elimination of unit opera- 
tions. Researchers at the Idaho National Engineering Laboratory 
(INEL) are developing spray-forming technology for producing near- 
net-shape solids and coatings of a variety of metals, polymers, and 
composite materials. Results from several spray-forming programs 
are presented to illustrate the range of capabilities of the technique 
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as well as the accompanying technical and economic benefits. 
Low-carbon steel strip >0.75 mm thick and polymer membranes 
for gas/gas and liquid/liquid separations that were spray formed are 
discussed; recent advances in spray forming molds, dies, and 
other tooling using low-melting-point metals are described. 


9162 (ER-BC—93-01) Technology transfer program at Mar- 
tin Marietta Energy Systems, Inc. USDOE Office of inspector 
General, Oak Ridge, TN (United States). Eastern Regional Audit 
Office. 25 Nov 1992. 15p. Sponsored by USDOE, Washington, DC 
(United States). Source: OSTI (Free of Charge). 

Martin Marietta Energy Systems, Inc., (Energy Systems) is re- 
sponsible for facilitating the transfer of technology developed at US 
Department of Energy (DOE) facilities to the private sector to im- 
prove the competitiveness of US companies. The objective of the 
audit was to determine whether Energy Systems had implemented 
those management control systems necessary for attaining the ob- 
jectives of the technology transfer program. Our audit disclosed 
that Energy Systems had not developed and implemented suffi- 
cient management controls for technology transfer activities. 
Specifically, improvements in management controls were needed 
with respect to the adequacy and accuracy of (1) official records on 
licensing agreements, (2) royalty income, and (3) periodic reporting 
to senior Energy Systems and DOE officials on program activities 
and accomplishments. These conditions existed because Energy 
Systems had not developed and implemented adequate written 
policies and procedures as required by the DOE contract. As a re- 
sult of these management control weaknesses, Energy Systems 
could provide DOE with only limited assurance that (1) the pro- 
gram was adequately managed and the objectives were being 
realized, and (2) all monies due from licensees were collected. 
Management agreed with the findings and recommendations in this 
report. However, management did not believe that the deficiencies 
significantly impaired Energy Systems’ ability to attain the objec- 
tives of the technology transfer program. 


9163 (ETDE/JP-mf-93768287) Japan’s Sunshine Project.: 
1991 annual summary of comprehensive research. Agency of 
Industrial Science and Technology, Tokyo (Japan). Jul 1992 114p. 
(In Japanese). Order Number DE93768287. Source: OSTI; NTIS. 
This paper summarizes the 1991 results of the Sunshine Project 
carried out by the Japanese government's MITI. The outline of the 
project is given in terms of basic research and development of new 


energy technology, Sunshine Project promotion/support re- 
searches, and international cooperation. As for the basic R and D, 
research and development of ocean energy, wind energy and bio- 
energy are conducted, and the analytical evaluation is made. 
Concerning the project promotion/support researches, studied is 
the issue of introduction of new energy such as energy and envi- 
ronment, energy use best mix, etc. As to the international 
cooperation, conducted are exchanges with international organiza- 
tions like IEA, participation in international joint projects, and 
exchange and collection of information. Details are mainly given to 
the studies of the ocean thermal energy conversion system, the 
large wind turbine power generation system, production of hydro- 
carbon system from CO2 fixation plant, energy conversion by 
microbial photosynthesis, production of new fuel oil by biotechnol- 
ogy, growth control compounds for biomass, etc. 


9164 (ETDE/JP-mf-93768287, pp. 98-104) Survey and re- 
search for the trends of new technological development on 
energy. [kematsu, M. (Engineering Advancement Association of 
Japan, Tokyo (Japan)). Agency of Industrial Science and Technol- 
ogy, Tokyo (Japan). Jul 1992. 114p. (In Japanese). In Japan’s 
Sunshine Project.: 1991 annual summary of comprehensive re- 
search. Order Number DE93768287. Source: OSTI; NTIS (US 
Sales Only). 

With an objective to make positioning of technological systems 
based on the current status in existing energy technologies and 
new energy technologies together with their developmental trends, 
discussions were given on their quantitative evaluation measure- 
ments and analytical methods. As a result, a classifying decision 
making method was adopted as an evaluation method. Each evalu- 
ation item was weighted under an assumption that the technologies 
would be applied within a framework comprising space scales and 
time scales. Technological development challenges included twenty 


energy related technologies and twelve environment related tech- 
nologies, whereas a preliminary technological evaluation was 
conducted using the above method in the form of questionnaire 
survey to experts in industrial, governmental, and academic fields. 
As a result, the following positioning was given: Solar energy tech- 
nology is a developing country type technology; geothermal power 
generation is a short-term technology with stability, regenerativity, 
and high degree of completion; among CO2 decomposition tech- 
nologies amine absorption and CO2 fixing technology is a long 
term and PSA method are highly-completed short-term technolo- 
gies; challenge in the worldwide scale. 2 figs., 2 tabs. 


9165 (ETDE/JP-mf-93768309) Japan’s Sunshine Project.: 
1991 annual summary of comprehensive research. Agency of 
Industrial Science and Technology, Tokyo (Japan). Jul 1992 116p. 
Order Number DE93768309. Source: OSTI; NTIS. 

This paper summarizes the 1991 results of the Sunshine Project 
carried out by the Japanese government's MITI. The outline of the 
project is given in terms of basic research and development of new 
energy technology, Sunshine Project promotion/support _re- 
searches, and international cooperation. As for the basic R and D, 
research and development of ocean energy, wind energy and bio- 
energy are conducted, and the analytical evaluation is made. 
Concerning the project promotion/support researches, studied is 
the issue of introduction of new energy such as energy and envi- 
ronment, energy use best mix, etc. As to the international 
cooperation, conducted are exchanges with international organiza- 
tions like IEA, participation in international joint projects, and 
exchange and collection of information. Details are mainly given to 
the studies of the ocean thermal energy conversion system, the 
large wind turbine power generation system, production of hydro- 
carbon system from CO2 fixation plant, energy conversion by 
microbial photosynthesis, production of new fuel oil by biotechnol- 
ogy, growth control compounds for biomass, etc. 


9166 (KTWE-C—29) Energy research 1993-1998: Report of 
a Working Group. Ministry of Trade and Industry, Helsinki (Fin- 
land). Energy Dept. 1992. 84p. (In Finnish). Order Number 
DE93761295. Source: OSTI; NTIS. 

The commission of the Working Group on Energy Research was 
to prepare a summarizing assessment of the current energy re- 
search programmes and lay down guidelines for continuation of the 
research programmes on energy technology after the year 1992, 
when the present programmes will be completed. The Working 
Group on energy research considers that the introduction of the 
practice of research programmes has improved the productivity of 
energy research and strengthened its role in the energy policy. 
Concentrations of know-how have emerged in Finland, and domes- 
tic as well as international co-operation networks have been 
created between research institutes and enterprises. The scientific 
standard of the energy research programmes comes up to interna- 
tional criteria in most fields of programmes. This provides a firm 
basis for continued research and development and application of 
the results to practice. The Working Group has surveyed the oper- 
ational setting and objectives of energy research in the 1990's. The 
most essential changes in the operational setting are connected 
with internationalization of energy research and the market of 
energy technology, with the starting points of economic and tech- 
nological policies in Finland, and with reassessment of matters 
relating to energy and the environment at the political level. On the 
basis of its analysis of the situation the Working Group proposes 
frameworks for research programmes in the field of production and 
supply of energy, efficient use and conservation of energy and 
overall reviews of energy economy. As to financing of the research 
activities, the Working Group proposes that the present budget of 
FIM 132 million should be raised to FIM 200 - 250 million per year 
by the mid 1990's. 


9167 (PNL-—7268) A prototype catalogue: DOE National 
Laboratory technologies for infrastructure modernization: Let- 
ter report made publicly available December 1992. Currie, J.W.; 
Wilfert, G.L.; March, F. Pacific Northwest Lab., Richland, WA 
(United States). Jan 1990. 191p. Sponsored by USDOE, Washing- 
ton, DC (United States); Office of Technology Assessment (U.S. 
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Congress), Washington, DC (United States). DOE Contract AC06- 
76RL01830. Order Number DE93005748. Source: OSTI; NTIS; 
GPO Dep. 

The purpose of this report is to provide the Office of Technology 
Assessment (OTA) with information about selected technologies 
under development in the Department of Energy (DOE) through its 
National Laboratory System and its Program Office operations. The 
technologies selected are those that have the potential to improve 
the performance of the nation’s public works infrastructure. The 
product is a relational database that we refer to as a “prototype 
catalogue of technologies.” The catalogue contains over 100 en- 
tries of DOE-supported technologies having potential application to 
infrastructure-related problems. The work involved conceptualizing 
an approach, developing a framework for organizing technology in- 
formation, and collecting samples of readily available data to be 
put into a prototype catalogue. In developing the catalogue, our ob- 
jectives were to demonstrate the concept and provide readily 
available information to OTA. As such, the catalogue represents a 
preliminary product. The existing database is not exhaustive and 
likely represents only a fraction of relevant technologies developed 
by DOE. In addition, the taxonomy we used to classify technolo- 
gies is based on the judgment of project staff and has received 
minimal review by individuals who have been involved in the devel- 
opment and testing of the technologies. Finally, end users will 
likely identify framework changes and additions that will strengthen 
the catalogue approach. The framework for the catalogue includes 
four components: a description of the technology, along with po- 
tential uses and other pertinent information; identification of the 
source of the descriptive information; identification of a person or 
group knowledgeable about the technology; and a classification of 
the described technology in terms of its type, application, life-cycle 
use, function, and readiness. 


9168 (Riso-R-668(DA)) Three-year plan (1993-1995) for 
the activities of Risoe National Laboratory. Risoe National Lab., 
Roskilde (Denmark). Jan 1993. 48p. (in Danish). Order Number 
DE93761247. Source: OSTI; NTIS. 

This three-year plan describes the activities of Risoe National 
Laboratory in the period 1993-1995. Risoe National Laboratory be- 
longs under the Danish Ministry of Energy and concentrates on 
strategic research within the spheres of energy, environment and 
materials. (au). 
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Refer also to citation(s) 7788, 8782, 8783, 8784, 8792, 9108, 
9109, 9122, 9124, 9186, 9187 


9169 (CONF-921003-10) Prospects for the development 
of advanced reactors. Semenov, B.A. (International Atomic En- 
ergy Agency Vienna (Austria). Dept. of Nuclear Energy and 
Safety); Kupitz, J.; Cleveland, J. Oak Ridge National Lab., TN 
(United States). [1992]. 4p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract ACO5-840R21400. From Inter- 
national conference on design and safety of advanced nuclear 
power plants; Tokyo (Japan); 25-28 Oct 1992. Order Number 
DE93006233. Source: OSTI; NTIS; GPO Dep 

Energy supply fis an important prerequisite for further socio- 
economic development, especially in developing countries where 
the per capita energy use is only a very small fraction of that in in- 
dustrialized countries. Nuclear energy is an essentially unlimited 
energy resource with the potential to provide this energy in the form 
of electricity, district heat and process heat under environmentally 
acceptable conditions. However, this potential will be realized only 
if nuclear power plants can meet the challenges of increasingly de- 
manding safety requirements, economic competitiveness and 
public acceptance. Worldwide a tremendous amount of experience 
has been accumulated during development, licensing, construction 
and operation of nuclear power reactors. The experience forms a 
sound basis for further improvements. Nuclear programmes in 
many countries are addressing the development of advanced reac- 
tors which are intended to have better economics, higher reliability 
and improved safety in order to overcome the current concerns of 
nuclear power. Advanced reactors now being developed could help 
to meet the demand for new plants in developed and developing 
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countries, not only for electricity generation, but also for district 
heating, desalination and for process heat. The IAEA, as the only 
global international governmental organization dealing with nuclear 
power, promotes international information exchange and interna- 
tional co-operation between all countries with their own advanced 
nuclear power programmes and offers assistance to countries with 
an interest in exploratory or research programmes. 


9170 (FRNC-TH-3723) Perception of the nuclear industry 
by general practitioner in Champagne-Ardennes (France). 
Bouet, P.; Goasguen, P.; Lewicki, M.; Petit, J.F.; Villette, M. Reims 
Univ., 51 (France). Jun 1990. [283] (In French). Source: OSTI; 
NTIS (US Sales Only); INIS. 

In the case of a nuclear accident, the general practitioners should 
be the relay in the population information. In order to confront their 
knowledge and sensitivity with the nuclear industry problems, the 
authors have conducted an inquiry near to 144 general practition- 
ers in Champagne-Ardennes area, in the immediate neighbourhood 
of nuclear facilities (CHOOZ, Nogent-sur-Seine, Gravelines) or not. 
Four subjects are studied: -their perception of the nuclear industry 
in the environment problems - their knowledge in nuclear physics - 
their Knowledge about the nuclear power plant - their attitude in 
front of a radiation accident. The authors show that their education 
and knowledges about the nuclear industry is insufficient and pro- 
pose several solutions in order to cope with these difficulties. 


9171 (IAEA-TECDOC-671, pp. 47-58) The problem of risk 
perception: A preliminary study on some underestimated as- 
pects of the social phenomenon. Taczanowski, S. (Institute of 
Physics and Nuclear Techniques, Cracow (Poland)). International 
Atomic Energy Agency, Vienna (Austria). Oct 1992. In Methods for 
comparative risk assessment of different energy sources. [154] Or- 
der Number DE93611322. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The paper examines the psychological and social aspects of the 
preponderant determinant of modern energy policy, i.e. the risk 
perception. The rational, optimum and at the same time socially 
acceptable energy policy is, in democratic systems, determined by 
public opinion. The intensity of common concern on this point 
makes social acceptance the necessary condition of any realizable 
energy policy. The decisive factor for acceptance is the public per- 
ception of the risks associated with a given energy source. It is 
obvious that, especially in the case of nuclear energy, this issue is 
of outstanding importance. In view of the deeply emotional world- 
wide reactions against nuclear energy, the need for effective 
counteractions to be undertaken obliges the competent scientists 
not to confine research to mere risk assessment related problems 
but also to take account of the risk perception by society. It is re- 
minded that the common feelings on energy related risks do not 
correspond to the reality, therefore an attempt of explanation of re- 
spective human attitudes is needed. It is indicated that the modern 
man living in the civilized world - thus, in a much safer one than in 
prehistoric times - shows a distinct demand for stronger stimuli. 
The mass media in turn, following the rules of market economy, 
successfully try to satisfy this need. The well known properties of 
nuclear energy predetermine it to become a perfect source of such 
a stimulus, which results inevitably in social reaction against the nu- 
clear power. Finally, in the difficult task to find an efficient counter 
measure, the shift is suggested of a minute fraction of the means 
spent for very expensive improvements of (already high) nuclear 
safety to the enlightenment of the society on the true ranking of en- 
ergy related risks. It might prove to be the most cost-efficient action 
for mankind sake in the field of energy issues. (author). 6 refs. 


9172 (INIS-mf-13374, pp. 44) Chernobyl- evaluation of the 
consequences. Lavin, M.F. (Royal Brisbane Hospital, Herston 
(Australia)). Australian Inst. of Nuclear Science and Engineering, 
Lucas Heights, NSW (Australia). 1991. [63] (CONF-9110426—: 
AINSE rediation biology conference, Lucas Heights (Australia), 2-4 
Oct 1991). In 13th AINSE radiation biology conference: conference 
handbook. Order Number DE93609131. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. CHERNOBYLSK-4 REACTOR/reactor ac- 
cidents; REACTOR ACCIDENTS/public relations; GOVERNMENT 
POLICIES; RADIATION MONITORING; USSR 





9173 (INIS-mf—13400, pp. 3-31) Our global energy future 
and the role of nuclear energy. Foster, J.S. (World Energy Coun- 
cil, London (United Kingdom)). Canadian Nuclear Association, 
Toronto, ON (Canada). 1991. [193] (CONF-9106378—: Annual con- 
ference of the Canadian Nuclear Association (CNA) and the 
Canadian Nuclear Society (CNS), Saskatoon (Canada), 9-12 Jun 
1991). In Proceedings of the Canadian Nuclear Association 31. an- 
nual conference. Order Number DE93611889. Source: OSTI; 
NTIS (US Sales Only); INIS. 

An extension in the use of energy, on even a fairly moderate ba- 
sis, will, for several decades at least, require the use of all our 
present energy sources at rates that are a natural extension of his- 
torical rates, trending toward maximum practicable exploitation for 
all but nuclear energy. Regardless of what happens with the fossil 
hydrocarbons nuclear energy will play a major role in the supply of 
energy. When the fossil hydrocarbons have run their course nu- 
clear and possibly some solar energy, through the media of 
electricity, hydrogen and synthetic hydrocarbons, will provide the 
bulk of the world’s controlled energy and in sufficient quantity to 
provide ample energy for all. The burning question, however, is 
what will happen in the next few decades. There is a wonderful op- 
portunity for nuclear energy, as the world requirement for energy, 
and particularly electrical energy, grows. 


9174 (INIS-mf-13400, pp. 35-42) Facing the issues. 
Hatcher, S.R. (Atomic Energy of Canada Ltd., Ottawa, ON 
(Canada)). Canadian Nuclear Association, Toronto, ON (Canada). 
1991. [193] (CONF-9106378—: Annual conference of the Canadian 
Nuclear Association (CNA) and the Canadian Nuclear Society 
(CNS), Saskatoon (Canada), 9-12 Jun 1991). In Proceedings of 
the Canadian Nuclear Association 31. annual conference. Order 
Number DE93611889. Source: OSTI; NTIS (US Sales Only); INIS. 

The major issues that confront the nuclear industry in Canada 
and indeed in the work at large, and what the nuclear industry 
must do in order to earn from all sectors of society, acceptance of 
nuclear power as a preferred method of supplying electrical en- 
ergy, are discussed. 


9175 (INIS-mf-13400, pp. 45-50) Public Involvement in 
planning. Choriton, C. (Ontario Hydro, Toronto, ON (Canada)). 
Canadian Nuclear Association, Toronto, ON (Canada). 1991. [193] 
(CONF-9106378-: Annual conference of the Canadian Nuclear As- 
sociation (CNA) and the Canadian Nuclear Society (CNS), 
Saskatoon (Canada), 9-12 Jun 1991). In Proceedings of the Cana- 
dian Nuclear Association 31. annual conference. Order Number 
DE93611889. Source: OSTI; NTIS (US Sales Only); INIS. 

We have learned that communities that may become host to a 
Hydro development in the future will judge us on our partnership 
efforts now. Therefore, community relations is an everyday respon- 
sibility for all Hydro regional, district and station operations. Good 
community relations does not guarantee community acceptance. 
The expectations within the community may be contradictory. 
Some factions may be for development, others against. Or, we 
may simply be unable to satisfy the expectations of the community. 
Ontario is going to need an additional supply of electricity, no mat- 
ter how successful energy and conservation measures prove to be. 
Some of those new generating stations or transmission lines will 
have to go past somebody’s backyard. So even our best effort 
can't make every plan acceptable to everyone. It merely improves 
our chances. But if we fail to make the maximum effort to achieve 
a healthy, open relationship with communities, the consequences 
are far more certain. Without a healthy, open company-community 
relationship, the chance of success nowadays is almost nil. 


9176 (NEI-SE-101) Questions and answers about the re- 
actor shutdown at the Barsebaeck plant. Sydkraft AB, Malmoe 
(Sweden). 1992. [11] (In Swedish). Source: OSTI; NTIS; INIS. 

At a scram at the Barsebaeck 2 reactor on July 28 1992, a 
safety valve open unintentionally, and steam was released from the 
reactor vessel into the containment. The emergency spray system 
started sprinkling the vessel (the core spray system was also ac- 
tive for a short while). After one hour, the sprinkling was interupted, 
and at about the same time it was found that the steam jet had tore 
off insulation material (from the containment walls) which started to 
clog the sieves for the emergency sprinkling water, disturbing the 
pumping. The clogging appeared much more rapidly than expected 
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(1 h in stead of 10 h). Five Swedish reactors for similar design 
have been shutdown pending a reconstruction of the emergency 
spray feed system. This pamphlet is directed to the general public, 
explaining the problems and commenting on nuclear safety issues. 
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9177 (AFME-91-09-DOC, pp. 13-34) Outline of energy 
conservation policy in Japan. Wada, M. (Agency of Indus- 
trial Science and Technology, Tokyo (Japan)). Agence de 
l'Environnement et de la Maitrise de I’Energie, 75 - Paris (France); 
Agency of Industrial Science and Technology, Tokyo (Japan). 1991. 
(CONF-9105408—: French-Japanese Meeting of Experts on Energy 
Conservation Technology, Issy-les-Moulineaux (France), 30-31 May 
1991). In Energy conservation technology. 446p. Order Number 
DE93759519. Source: OSTI; NTIS (US Sales Only). 

The japanese government has taken the following measures to 
promote energy conservation: rationalization of energy use in ac- 
cordance with the Energy Conservation Law, promoting investment 
in energy conservation equipment, development of energy conser- 
vation technologies through the Moonlight Project: etc., and raising 
public awareness of the need for energy conservation. Statistics 
concerning industrial and domestic energy consumption evolution 
in Japan, are given. 


9178 (ANL/EES/RP-64850) Nationwide survey of energy 
conservation in public school districts: Institutional, organiza- 
tional, and technical characteristics. Collins, N.E. (Argonne 
National Lab., IL (United States)); Ettinger, G.A.; Gaines, L.L.; Kier, 
P.H.; Miller, K.L.; Kammerud, R.C. Argonne National Lab., IL 
(United States). Sep 1987. 90p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-31109-ENG-38. Order 
Number DE93007351. Source: OSTI; NTIS; GPO Dep. 

This report summarizes the responses to a mail survey sent to 
superintendents and other administrators of public school districts. 
The survey was part of an evaluation project for the USDOE Insti- 
tutional Conservation Program (ICP). The goal of the project is to 
identify the most successful energy conservation measures (equip- 
ment and activities) available to the institutional buildings sector. To 
accomplish this goal, four specific research objectives were defined: 
To determine the impact of the ICP grants program on fostering 
energy efficiency and saving energy; to determine key characteris- 
tics of institutional conservation efforts outside the federal program; 
To determine the technical, organizational, and Institutional condi- 
tions that create the opportunity for energy conservation measures 
(ECMS) to be most effective; and to identify key technology trans- 
fer opportunities. This report focuses on those characteristics of 
school districts (and the schools within those districts) that might 
influence the identification, implementation, operation, and impacts 
of institutional energy conservation efforts. Information about insti- 
tutional characteristics was gathered through a mail survey of 
public school districts and private schools. The first mailing resulted 
in responses from 90 of the 823 public school districts selected 
through a combination cluster-and-stratification sampling technique 
and 64 of the 1,700 private schools selected as a stratified random 
sample. Remaining project resources were used to collect data to 
achieve a statistically sound sample of a total of 250 public school 
districts by telephone interviews. In doing so, some questions had 
to be dropped. Responses from both the mall surveys and the tele- 
phone interviews of public school districts were combined into one 
data set. This report describes results for all 250 districts. 


9179 (BFR-R-30-92) Energy consumption in dwellings 
and service buildings 1970-1990: A comparison of outcome, 
energy prognoses and energy conservation targets during the 
1980s. Carlsson, L.G. (Predeco energimarknadskonsult ab, Stock- 
holm (Sweden)). Swedish Council for Building Research, 
Stockholm (Sweden). 1992. 237p. (In Swedish). Project BFR- 
890509-7. Order Number DE93761445. Source: OSTI; NTIS. 
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Statistics on energy consumption have been analyzed in time- 
series and compared to prognoses and targets. (165 figs., 9 tabs.). 


9180 (LBL-32447) Stalled on the road to the market: 
Analysis of field experience with a project to promote lighting 
efficiency in India. Gadgil, A.J. (Lawrence Berkeley Lab., CA 
(United States)); Sastry, M.A. Lawrence Berkeley Lab., CA (United 
States). Oct 1992. 19p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC03-76SF00098. (CONF-920828— 
25: American Council for an Energy-Efficient Economy (ACEEE) 
summer study on energy efficiency in buildings, Pacific Grove, CA 
(United States), 30 Aug - 5 sep 1992). Order Number 
DE93004780. Source: OST!; NTIS; GPO Dep. 

Several factors have been recognized in the energy policy litera- 
ture as constraints that have retarded the wide-scale diffusion of 
high-efficiency appliances. In the developing countries, despite the 
apparent benefits of energy efficiency as an answer to problems in 
both environment and development arenas, the diffusion of highly- 
efficient appliances has been limited. Research suggests that these 
appliances appear more attractive from the collective or societal 
perspective than from any one actor's viewpoint, and that current 
market and institutional arrangements do not automatically allow 
for an efficient sharing of costs and benefits. There is little incen- 
tive for individuals or organizations to promote increased energy 
efficiency on their own. This paper outlines the differing perspec- 
tives of consumers, utilities, and appliance manufacturers and 
describes the resulting barriers that appear in the Indian electric 
sector. An attempt to overcome these constraints, by means of a 
field experiment in Bombay, is then described. The project was to 
lease high-efficiency lamps to households where their use would 
reduce evening demand, thus saving or freeing up badly-needed 
peak power. A consortium of the north Bombay utility, a lighting 
manufacturer, and a local research institution was convened and 
jointly developed the Bombay Efficient Lighting Large-scale Experi- 
ment (or BELLE). The practical progress of BELLE and the lessons 
learned in attempting to get it off the ground are described. Partici- 
pants learned that the purely economic constraints that BELLE was 
designed to address are not the only factors that can influence the 
diffusion of increased-efficiency appliances: the project encoun- 
tered resistance from other organizations, leading to the refusal by 
a review committee of the consortium’s request for access to hard 
currency. The paper concludes with an assessment of factors that 
led to the proposal’s failure and some thoughts on next steps. 


2920 Supply, Demand, and Forecasting 


Refer also to citation(s) 7752, 7753, 7754, 7756, 7757, 7758, 
7759, 7760, 7761, 7762, 7763, 9108, 9109, 9110, 9147, 9203 


9181 (NEI-SE—109) Energy in Sweden 1992. Swedish Na- 
tional Board for Industrial and Technical Development (NUTEK), 
Stockholm (Sweden). 1992 32p. Order Number DE93761460. 
Source: OSTI; NTIS. 

The publication provides an overall picture of energy supply and 
use in Sweden in an international perspective. (30 figs., 3 tabs.). 


9182 (NEI-SE-110) Energy in Sweden. Facts and figures 
1992. Swedish National Board for Industrial and Technical Devel- 
opment (NUTEK), Stockholm (Sweden). 1992 15p. (In Swedish, 
English). Order Number DE93761458. Source: OSTI; NTIS. 

This supplement contains the figures which the diagrams and 
charts in the main publication are based upon. The statistics for 
1991 that are included here are preliminary, all data are not recon- 


ciled, which means that minor inconsistencies may occur. (31 
tabs.). 


9183 (NUTEK-R-92-20) Safe energy supply ?: Problem 
inventory. Elam, N. (ATRAX Energi AB, Gothenburg (Sweden)). 
Swedish National Board for Industrial and Technical Development 
(NUTEK), Stockholm (Sweden). 1992. 96p. (In Swedish). Order 
Number DES93761462. Source: OSTI; NTIS. 

The aim of this study is to elucidate possible threats to energy 
supply and distribution in Sweden. The sensitivity to disturbances 
and the present safety in the energy distribution, as well as the 
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preparedness to disturbances is described and estimated. Of spe- 
cial interest is the possible problems that may arise after the 
planned deregulation of electric power distribution. 


9184 (NUTEK-R-92-35) Strategic energy supply: Program 
plan 1993-1998. Swedish National Board for Industrial and Techni- 
cal Development (NUTEK), Stockholm (Sweden). 1992. 33p. (In 
Swedish). Order Number DE93761464. Source: OSTI; NTIS. 

The emergency planning is focused on meeting the society's 
need for fuels and electricity during international crisis or war. The 
economical prerequisities and the development within the energy 
technology area is illuminated as well as the storage problems 
concerning liquid fossil fuels. The changing situation regarding 
electric power distribution, mainly due to the deregulation of the 
electricity market, is also discussed. 


2930 Policy, Legislation, and Regulation 
Refer also to citation(s) 7893, 8785, 9124, 9156 


2940 Fossil Fuels 


Refer also to citation(s) 7625, 7669, 7670, 7707, 7708, 7710, 
7716, 7740, 7741, 7742, 7743, 7744, 7752, 7764, 7768, 7769, 
9108, 9109, 9115, 9124, 9140, 9186, 9187, 9339 


9185 (WP-90-51) Global energy /CO2 projections. Sinyak, 
Y. International Inst. for Applied Systems Analysis, Laxenburg (Aus- 
tria). Sep 1990. [89] Source: OSTI; NTIS (US Sales Only); INIS. 

Section headings are: (1) Social and economic problems of the 
21* century and the role of energy supply systems (2) Energy- 
environment interactions as a central point of energy research 
activities (8) New ways of technological progress and its impacts 
on energy demand and supply (4) Long-term global energy projec- 
tions (5) Comparative analysis of global long-term energy /CO2 
studies (6) Conclusions. The author shows that, in order to allevi- 
ate the negative impacts of energy systems on the climate, it will 
be necessary to undertake tremendous efforts to improve the en- 
ergy use efficiency, to drastically change the primary energy mix, 
and, at the same time, to take action to reduce greenhouse emis- 
sions from other sources and increase the COz2 sink through 
enhanced reforestation. (Quittner). 


2950 Hydrogen and Synthetic Fuels 
Refer also to citation(s) 8573, 8574, 9339 


2960 Electric Power 
Refer also to citation(s) 9081, 9085, 9108, 9109, 9117, 11546 


9186 (DOE/EIA-0226(92/12)) Electric power monthly, De- 
cember 1992. USDOE Energy Information Administration, 
Washington, DC (United States). Office of Coal, Nuclear, Electric 
and Alternate Fuels. 16 Dec 1992. 207p. Sponsored by USDOE, 
Washington, DC (United States). Order Number DE93005082. 
Source: OSTI; NTIS; GPO; GPO Dep. 

The EPM is prepared by the Survey Management Division; Of- 
fice of Coal, Nuclear, Electric and Alternate Fuels, Energy 
Information Administration (EIA), Department of Energy. This publi- 
cation provides monthly statistics at the national, Census division, 
and State levels for net generation, fuel consumption, fuel stocks, 
quantity and quality of fuel, cost of fuel, electricity sales, revenue, 
and average revenue per kilowatthour of electricity sold. Data on 
net generation, fuel consumption, fuel stocks, quantity and cost of 
fuel are also displayed for the North American Electric Reliability 
Council (NERC) regions. Additionally, statistics by company and 
plant are published in the EPM on capability of new plants, net 
generation, fuel consumption, fuel stocks, quantity and quality of 
fuel, and cost of fuel. 


9187 (DOE/EIA-0226(93/01)) Electric power monthly, 
January 1993. USDOE Energy Information Administration, Wash- 
ington, DC (United States). Office of Coal, Nuclear, Electric and 





Alternate Fuels. 19 Jan 1993. 208p. Sponsored by USDOE, Wash- 
ington, DC (United States). Order Number DE93005964. Source: 
OSTI; NTIS; GPO; GPO Dep. 

The EPM is prepared by the Survey Management Division; Of- 
fice of Coal, Nuclear, Electric and Alternate Fuels, Energy 
Information Administration (EIA), Department of Energy. This publi- 
cation provides monthly statistics at the national, Census division, 
and State levels for net generation, fuel consumption, fuel stocks, 
quantity and quality of fuel, cost of fuel, electricity sales, revenue, 
and average revenue per kilowatthour of electricity sold. Data on 
net generation, fuel consumption, fuel stocks, quantity and cost of 
fuel are also displayed for the North American Electric Reliability 
Council (NERC) regions. Additionally, statistics by company and 
plant are published in the EPM on capability of new plants, net 
generation, fuel consumption, fuel stocks, quantity and quality of 
fuel, and cost of fuel. 


9188 (ETDE-IT-93-08) Computer aided planning of distri- 
bution systems and connection with medium term load 
forecast. di Salvatore, F.; Grattieri, W.; Insinga, F.; Malafarina, L.; 
Mazzoni, M.; Nicola, G. Ente Nazionale per |’Energia Elettrica, Mi- 
lan (Italy). Centro di Ricerca Elettrica. 1990. 8p. Order Number 
DE93758879. Source: OSTI; NTIS (US Sales Only); INIS. 

In order to perform planning studies on HV (40-I50 kV), MV and 
LV networks, ENEL (italian Electricity Board) has developed a 
computation system composed of a set of integrated programs 
which utilize the information stored in several data bases, with the 
aim of: providing energy consumption forecasts for each area of 
the country; transfering consumption for each area to the distribu- 
tion network nodes and to evaluating the electric demand by using 
a statistical power/energy correlation model; analyzing several net- 
work development alternatives and selecting the optimum 
development plan by comparing the overall costs (investments, op- 
eration, risk). In order to make its utilization by planners easier, the 
computation system will be operated with interactive and graphic 
procedures made available by the use of graphic work stations. 
This report describes the main objectives and basic hypotheses as- 
sumed in the preparation of the computation system, as well as, 
the system’s general architecture. 


9189 (INIS-mf-13400, pp. 51-57) Public consultation in the 
electric utility forum. Billinton, R. (Saskatchewan Univ., Saska- 
toon, SK (Canada)). Canadian Nuclear Association, Toronto, ON 
(Canada). 1991. [193] (CONF-9106378—: Annual conference of the 
Canadian Nuclear Association (CNA) and the Canadian Nuclear 
Society (CNS), Saskatoon (Canada), 9-12 Jun 1991). In Proceed- 
ings of the Canadian Nuclear Association 31. annual conference. 
Order Number DE93611889. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The process of public consultation in the electric utility forum 
must begin when options are reasonably well defined but are still 
open. 


9190 (KTM/E-B—123) Power and heat production capacity 
retirement depending on environmental regulations. Helynen, 
S.; Asikainen, A.; Maskuniitty, H. Ministry of Trade and Industry, 
Helsinki (Finland). Energy Dept. 1992. 53p. (in Finnish). Order 
Number DE93761284. Source: OSTI; NTIS. 

The report studies the retirement of the power and heat produc- 
tion capacity which was in operation at the beginning of 1991. The 
plant by plant evaluation included industrial process power, district 
heating power and conventional condensation power, correspond- 
ing to the available capacity of 6550 HW during the peak load. 
Power production capacity which is classified as peak power and 
district heat output capacity were reviewed by the specified plant 
classes. Nuclear power and hydro power are not included in the 
study. The period under review covered the years 1991-2030. The 
point of time for the retirement was estimated in a holistic way 
based on the technical and economic facts. The accuracy of the 
determination of the retirement moment is estimated to be +-5 
years during the period of 1991-2010. The point of time of the re- 
tirement will naturally change if the basic assumptions, such as 
fuel price ratios and fuel availability or industrial production sectors 
and volumes, have significant changes. The results are also af- 
fected by the possible extension of the natural gas network and the 
possible taxes levied on energy or emissions. These factors are 
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not discussed further in this study. The retirement of the capacity 
will be faster if the valid environmental standards are made stricter 
in order to reach the reduction targets, 80 % in sulphur dioxide 
emissions and 30 % in nitrogen oxide emissions from the 1980 lev- 
els. Possible new stricter regulations on sulphur dioxide emissions 
are expected to come into force at the beginning of 2001, and ni- 
trogen oxide emission regulations at the beginning of 1998. 


9191 (NUTEK-B-92-11) The electricity markets in Europe 
1992. Swedish National Board for Industrial and Technical Devel- 
opment (NUTEK), Stockholm (Sweden). 1992. 161p. (in Swedish). 
Order Number DE93761448. Source: OSTI; NTIS. 

The developments of the power markets in Europe are de- 
scribed, with special attention to Norway and England, where 
important reforms recently have been made. The preparation for an 
open market inside the European Community is analyzed, its 
different actors and their interests and strengths et cetera. Environ- 
mental regulations for power generation in the EC and the 
individual countries are also treated. (42 tabs.). 


2980 Consumption and Utilization 
Refer also to citation(s) 9108, 9109, 9153 


9192 (DOE/EIA-0383(93)) Annual energy outlook 1993 
with projections to 2010. USDOE Energy Information Administra- 
tion, Washington, DC (United States). Office of Integrated Analysis 
and Forecasting. 28 Dec 1992. 227p. Sponsored by USDOE, 
Washington, DC (United States). Order Number DE93005983. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The Energy Information Administration’s (EIA’s) Annual Energy 
Outlook 1993 (AEO93) presents forecasts for energy prices, sup- 
ply, demand, and imports over the period 1990 to 2010. These 
projections take into account existing legislation, including the En- 
ergy Policy Act of 1992. Even though the world oil market remains 
relatively tight, the long-term outlook for oil prices has been revised 
downward since the Annual Energy Outlook 1992 as expectations 
for both the Organization of Petroleum Exporting Countries (OPEC) 
and non-OPEC production potential have been revised upward. 
Domestic natural gas prices are also expected to be lower than 
projected last year, in part because of a more optimistic outlook for 
drilling technology. Finally, lower growth in the demand for electric- 
ity is expected because of the Energy Policy Act of 1992, which 
mandates efficiency standards for new energy-using equipment. 
These are the most striking differences between last year’s EIA 


evaluation of long-term energy market trends and this year’s evalu- 
ation. 


9193 (LBL-32431-Rev.) The structure and intensity of en- 
ergy use: Trends in five OECD nations: Revision. Howarth, 
R.B. (Lawrence Berkeley Lab., CA (United States)); Schipper, L.; 
Andersson, B. Lawrence Berkeley Lab., CA (United States). Sep 
1992. 18p. Sponsored by Environmental Protection Agency, Wash- 
ington, DC (United States). DOE Contract AC03-76SF00098. 
(CONF-9207114-2: 67. annual Western Economic Association in- 
ternational conference, San Francisco, CA (United States), 9-13 
Jul 1992). Order Number DE93004775. Source: OSTI; NTIS; GPO 
Dep. 

This paper examines trends in the structure and intensity of final 
energy demand in five OECD nations between 1973 and 1988. Our 
focus is on primary energy use, which weights fuels by their ther- 
mal content and multiplies district heat and electricity by factors of 
1.15 and 3.24 to approximate the losses that occur in the conver- 
sion and distribution of these energy carriers. Grouch in the level of 
energy-using activities, given 1973 energy intensities (energy use 
per unit of activity), would have raised primary energy use by 46% 
in the US, 42% in Norway, 33% in Denmark, 37% in West Ger- 
many, and 53% in Japan. Reductions in end-use energy intensities, 
given 1973 activity levels, would have reduced primary energy use 
by 19% in the US, 3% in Norway, 20% in Denmark, 15% in West 
Germany, and 4% in Japan. Growth in national income parallelled 
increases in a weighted index of energy-using activities in the US, 
West Germany, and Denmark but substantially outstripped activity 
growth in Norway and Japan. We conclude that changes in the 
structure of a nation’s economy may lead to substantial changes in 
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its energy/GDP ratio that are unrelated to changes in the technical 
efficiency of energy utilization. Similarly, changes in energy intensi- 
ties may be greater or less than the aggregate change in the 
energy/GDP ratio of a given country, a further warning that this ra- 
tio may be an unreliable indicator of technical efficiency. 


9194 (WSEO-92-051) Washington State Energy Use Pro- 
file, 1960-1990. Anderson, M. Washington State Energy Office, 
Olympia, WA (United States). Jul 1992. 152p. Sponsored by Wash- 
ington State Energy Office, Olympia, WA (United States). Order 
Number DE93003586. Source: OSTI; NTIS; INIS. 

This report is divided into three sections, each with data on en- 
ergy consumption, prices, and expenditures. The first section 
presents an overview of statewide energy use trends. The second 
section presents energy use trends in four basic consuming sec- 
tors: residential, commercial, industrial, and transportation. The 
third section presents energy use trends in specific resource mar- 
kets: natural gas, petroleum, electricity, coal, and wood. The 
appendixes contain information about data, sources, and a glos- 
sary. Data about Washington’s energy resources are reported in 
two forms: in measures common to the fuel (kWh, barrels, etc.) 
and in the generic measure British thermal units (Btu). The com- 
mon measures allow the reader to quickly grasp information in a 
familiar form. The generic measure allows the reader to compare 
energy resources. Conversion to Btu occasionally produces 
counter-intuitive results. For example, in different years, petroleum 
products have different average energy values, resulting in different 
conversion factors from barrels to Btu. A large amount of data con- 
tained in the Profile has been categorized and presented in a 
variety of ways. Understanding the meaning of categories is critical 
to understanding differences between the tables, especially those 
tables that present similar data. For example, petroleum trends are 
not the same as transportation trends, though they are similar be- 
cause transportation is almost entirely dependent on petroleum. In 
another example, total end-use fuel energy consumption is not the 
same as total primary energy consumption. End-use fuel consump- 
tion does not include energy used for the generation of electricity. 
Counting both fuel used for electricity generation and electricity it- 
self could result in double counting. Primary fuel consumption, on 
the other hand, does include energy used for the generation of 
electricity and is greater than total end-use consumption. 


2990 Unconventional Sources and Power Genera- 
tion 


Refer also to citation(s) 8217, 8249, 8262, 8265, 9163, 9165, 
9794, 9795 


9195 (DOE/CH/10093-176) CORECT: Committee on Re- 
newable Energy Commerce and Trade, 1991. National 
Renewable Energy Lab., Golden, CO (United States). Dec 1992. 
17p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO2-83CH10093. Order Number DE92016436. Source: 
OSTI; NTIS; GPO Dep. 

An overview of the activities of CORECT (Committee on Renew- 
able Energy, Commerce and Trade) for 1991 is presented as a 
series of highlights and photographs of projects underway in Mex- 


ico, Guatemala, Montserrat, Indonesia, Thailand, Malaysia, and 
others. 


9196 (ECN-RX-92-058) Solar energy now and in the fu- 
ture. Sinke, W.C. Netherlands Energy Research Foundation 
(ECN), Petten (Netherlands). Oct 1992. 15p. (In Dutch). (CONF- 
920918-1: European trade fair and conference on energy 
efficiency and the environment: energy economy '92, Maastricht 
(Netherlands), 14-17 Sep 1992). Order Number DE93759356. 
Source: OSTI; NTIS (US Sales Only). 

A brief overview is given of several forms of solar energy. Op- 
tions and limitations are outlined. Attention is paid to active and 
passive thermal solar energy and photovoltaic energy. Also an indi- 
cation is given of the way in which different parties in the 
Netherlands are involved in the development of solar energy. It is 
expected that the next 10-20 years will be characterized by large- 
scale solar energy experiments and the commercialization of of 
solar energy applications. Technical developments are in full 
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progress and will result in a considerable improvement of the price/ 
performance ratio and many new possibilities. 2 figs., 13 refs. 


9197 (ETDE/JP-mf-93768287, pp. 111-114) Research on 
International cooperation work in energy technology. Terada, 
N. (New Energy and Industrial Technology Development Organiza- 
tion, Tokyo (Japan)). Agency of Industrial Science and Technology, 
Tokyo (Japan). Jul 1992. 114p. (in Japanese). In Japan’s Sunshine 
Project.: 1991 annual summary of comprehensive research. Order 
Number DE93768287. Source: OSTI; NTIS (US Sales Only). 

This paper is a report on surveys to promote international 
cooperation work in Japanese energy technologies. Japan has par- 
ticipated in global joint projects including those in related European 
countries, such as IEA, to exchange, collect, and survey items of 
information. Facilities related to wind power generation under de- 
velopment in Europe were inspected in 1990. Japan has attended 
the EWEC '91 (European Wind Energy Conference) held in the 
Netherlands and the IEA wind power utilization committee held in 
Denmark in 1991 to exchange information. The EC has set a tar- 
get of wind power generation capacity of 4,000 MW to be achieved 
by the end of the century. Outlook on wind power generation pro- 
jects in Europe and the U.S.A.: The U.S.A. intends to increase the 
capacity by 8,000 MW by the end of the century; Denmark has put 
into operation its first off-shore wind farm consisted of eleven 450- 
kW generators in 1991; the Netherlands plans to construct facilities 
with an output of 1,000 MW by the end of the century; Germany is 
operating 144 generators for total generation capacity of 24 MW; 
and England is close to completing a wind farm consisted of 
twenty-two 300-kW generators. 


9198 (ETDE/JP-mf-93768309, pp. 112-116) Research on 
International cooperative work in energy technology. Terada, 
N. (New Energy and Industrial Technology Development Organiza- 
tion, Tokyo (Japan)). Agency of Industrial Science and Technology, 
Tokyo (Japan). Jul 1992. 116p. In Japan’s Sunshine Project.: 1991 
annual summary of comprehensive research. Order Number 
DE93768309. Source: OSTI; NTIS (US Sales Only). 

This paper is a report on surveys to promote international 
cooperation work in Japanese energy technologies. Japan has par- 
ticipated in global joint projects including those in related European 
countries, such as IEA, to exchange, collect, and survey items of 
information. Facilities related to wind power generation under de- 
velopment in Europe were inspected in 1990. Japan has attended 
the EWEC '91 (European Wind Energy Conference) held in the 
Netherlands and the IEA wind power utilization committee held in 
Denmark in 1991 to exchange information. The EC has set a tar- 
get of wind power generation capacity of 4,000 MW to be achieved 
by the end of the century. Outlook on wind power generation pro- 
jects in Europe and the U.S.A.: The U.S.A. intends to increase the 
capacity by 8,000MW by the end of the century; Denmark has put 
into operation its first off-shore wind farm consisted of eleven 450- 
kW generators in 1991; the Netherlands plans to construct facilities 
with an output of 1,000 MW by the end of the century; Germany is 
operating 144 generators for total generation capacity of 24 MW; 
and England is close to completing a wind farm consisted of 
twenty-two 300 -kW generators. 


9199 (ETDE-mf-93758091) Renewable energy sources. 
State - prospects - research targets. Raeuber, A. (Fraunhofer- 
Inst. fuer Solare Enrgiesysteme, Freiburg im Breisgau (Germany)). 
Bundesministerium fuer Forschung und Technologie, Bonn (Ger- 
many). Jul 1992 175p. (In German). Order Number DE93758091. 
Source: OSTI; NTIS (US Sales Only). 

Following a short glance of energy consumption in the Federal 
Republic of Germany and the importance of renewable energy 
sources, the uses of renewable energy sources are pointed out. 
The advancement of renewable energy sources by the third pro- 
gramme of the Federal German Government on energy research 
and energy technologies is dealt with. The central part of the 
brochure is dedicated to details of the research activities. A glos- 
sary of terms, a list of cross references, and a list of important 
addresses are appended. (UA). 


9200 


(INIS-mf-13400, pp. 59-67) Aboriginal Affairs, Hydro 
Quebec. Brunette, R. (Ontario Hydro, Toronto, ON (Canada)). 
Canadian Nuclear Association, Toronto, ON (Canada). 1991. [193] 





(CONF-9106378—: Annual conference of the Canadian Nuclear As- 
sociation (CNA) and the Canadian Nuclear Society (CNS), 
Saskatoon (Canada), 9-12 Jun 1991). In Proceedings of the Cana- 
dian Nuclear Association 31. annual conference. Order Number 
DE93611889. Source: OSTI; NTIS (US Sales Only); INIS. 

This presentation discusses Hydro-development and the trans- 
mission lines required to transport energy from remote generating 
complex to load centers and the consultation with different publics 
and the reasons why native peoples should be involved in the pro- 
cess. 


9201 (NREL/MK-411-4973) The Photovoltaic Manufactur- 
ing Technology Project: Phase 1 subcontractors. National 
Renewable Energy Lab., Golden, CO (United States). Jul 1992. 9p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-83CH10093. Order Number DE92010597. Source: 
OSTI; NTIS; GPO Dep. 

The Phase | portion of the Photovoltaic Manufacturing Technol- 
ogy (PVMaT) Project, the problem identification phase, was 
completed in mid-1991. This work involved competitive bidding that 
was open to any US firm with existing manufacturing capabilities, 
regardless of material or module design. In early 1991, subcon- 
tracts were awarded to 22 of approximately 40 bidders. Each 
subcontract was funded at a level of up to $50,000 and a duration 
of three months. The problems identified by the research in this 
phase of the program represent opportunities for industrial 
participants to improve their manufacturing processes, reduce man- 
ufacturing costs, increase product performance, or develop a 
foundation for scaling up US-based manufacturing plant capacities. 
Many of these opportunities have since been detailed in the ap- 
proaches that these organizations suggested for Phase 2 (the 
problem solution phase) research and development (R&D). It is not. 
anticipated that any additional Phase | solicitation will be issued be- 
cause Phase | was intended to help the US Department of Energy 
(DOE) characterize the status and needs of the US photovoltaic 
(PV) industry and encourage the industry to examine and prioritize 
required manufacturing line improvements. Phase | subcontracted 
research included five subcontractors working on flat-plate crys- 
talline silicon technology, eleven working on flat-plate thin-film 
modules (one in thin-film crystalline silicon, six in amorphous 
silicon. and four in polycrystalline thin films), six working on concen- 
trator systems, and two working on general equipment/production 
options. (Two of the participants each worked in two areas). 


9202 (NREL/TP-441-5245) An overview of DOE's wind 
turbine development programs. Laxson, A.S. (National Renew- 
able Energy Lab., Golden, CO (United States)); Hock, S.M.; 
Musial, W.D.; Goldman, P.R. National Renewable Energy Lab., 
Golden, CO (United States). Dec 1992. 7p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC02-83CH10093. 
(CONF-921049-8: Windpower '92, Seattle, WA (United States), 
19-23 Oct 1992). Order Number DE93000044. Source: OSTI; 
NTIS; GPO Dep. 

The development of technologically advanced, higher efficiency 
wind turbines continues to be a high priority of the US wind indus- 
try. The United States Department of Energy (DOE) is conducting 
and sponsoring a range of programs aimed at assisting the wind 
industry with system design, development, and testing. The overall 
goal is to develop systems that can compete with conventional 
electric generation at $0.05/kWh at 5.8 m/s (13 mph sites) by the 
mid-1990s, and with fossil-fuel-based generators $0.04/kWh at 5.8 
m/s sites by the year 2000. These goals will be achieved through 
several programs. The Value Engineered Turbine (VET) Program 
will promote the rapid development of US capability to manufacture 
wind turbines to take advantage of near-term market opportunities. 
These value-engineered turbines will stem from units with known 
and well-documented records of performance. The Advanced Wind 
Turbine Program will assist US industry to develop and integrate 
advanced technologies into utility-grade wind turbines for the near 
term (1993-1995), and to develop a new generation of innovative 
turbines for the year 2000. The Utility Wind Turbine Performance 
Verification Program, a collaborative agreement between the Elec- 
tric Power Research Institute (EPRI) and DOE, will deploy and 
evaluate commercial-prototype wind turbines in typical utility oper- 
ating environments to provide a bridge from development programs 
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currently under way to commercial purchases of utility-grade wind 
turbines. 


9203 (NREL/TP-462-4860) Market penetration of new en- 
ergy technologies. Packey, D.J. National Renewable Energy Lab., 
Golden, CO (United States). Feb 1993. 64p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC02-883CH10093. 
Order Number DE92016409. Source: OSTI; NTIS; GPO Dep. 

This report examines the characteristics, advantages, disadvan- 
tages, and, for some, the mathematical formulas of forecasting 
methods that can be used to forecast the market penetration of re- 
newable energy technologies. Among the methods studied are 
subjective estimation, market surveys, historical analogy models, 
cost models, diffusion models, time-series models, and economet- 
ric models. Some of these forecasting methods are more effective 
than others at different developmental stages of new technologies. 
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3003 Thermoelectric Generators 
Refer also to citation(s) 9824 


9204 (IS-M-734) A solid state approach to the production 
of kilogram quantities of SiggGez) thermoelectric alloys. Cook, 
B.A.; Harringa, J.L.; Beaudry, B.J. Ames Lab., IA (United States). 
[1992]. 8p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-82. (CONF-930103—-28: 10. 
symposium on space nuclear power and propulsion, Albuquerque, 
NM (United States), 10-14 Jan 1993). Order Number DE93004476. 
Source: OSTI; NTIS; GPO Dep. 

An important consideration in the development of improved ma- 
terials for thermal-to-electrical power generation is whether a 
research-scale process or methodology is amenable to production 
of kilogram quantities. Research efforts on the solid state technique 
of mechanical alloying have shown that both n- and p-type Si-20 
at. % Ge alloys can be produced which have improved thermoelec- 
tric properties compared to state-of-the-art MOD-RTG materials. 
Studies on the production of large quantities of mechanically al- 
loyed powder alloys using a planetary mill indicate that properties 
similar to those observed in alloys prepared in smaller quantities 
by a vibratory mill can be obtained. The characterization of several 
p-type alloys doped with 0.8 at. % B in the form SiB, by X-ray 
diffraction, scanning laser mass spectroscopy, Hall effect, and high 
temperature electrical resistivity and Seebeck coefficient measure- 
ments are described. The transport properties of these alloys are 
shown to be comparable to those measured on similar samples 
prepared in small quantities by a research-grade vibratory mill. 


3004 Thermionic Converters 
Refer also to citation(s) 8778 
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Refer also to citation(s) 8208, 8211, 9158, 9589 


9205 (DOE/EA-0510) High-temperature solid oxide fuel 
cell (SOFC) generator development project: Environmental As- 
sessment. USDOE Morgantown Energy Technology Center, WV 
(United States). Aug 1991. 28p. Sponsored by USDOE, Washing- 
ton, DC (United States). Order Number DE93005495. Source: 
OSTI; NTIS; GPO Dep. 

This environmental assessment analyzes the potential impacts 
for conducting research, development, and testing of high- 
temperature solid oxide fuel cells/generators at two Westinghouse 
facilities in Pennsylvania. It is concluded that the proposed action 
is not a major Federal Action significantly affecting the quality of 
the human environment, within the meaning of the 1969 NEPA. 
Therefore, an Environmental Impact Statement is not required. 


9206 (DOE/MC/27168-3188) Non-proprietary stack re- 
search: Quarterly progress report No. 1, [April-June 1992]. 
Yuh, C. Energy Research Corp., Danbury, CT (United States). Jul 
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1992. 13p. Sponsored by USDOE, Washington, 
States). DOE Contract AC21-90MC27168. 
DE93007523. Source: OSTI; NTIS; GPO Dep. 

Ohmic resistance loss in a state-of-the-art carbonate fuel cell 
contributes about 65 mV loss at BOL (beginning-of-life). It may in- 
crease to about as much as 145 mV after 40,000 hours. Its 
reduction will offer further improvement in fuel cell power plant effi- 
ciency. The important resistance contributing elements/interfaces 
are illustrated in Figure 1. The majority of the ohmic loss is at- 
tributed to electrolyte matrix (ionic) and cathode-side hardware 
(electronic). The ohmic loss due to electrodes and anode-side 
hardware can generally be neglected. The matrix ionic resistance 
is influenced by many factors: electrolyte conductivity, matrix 
porosity, tortuosity, electrolyte fill level and matrix thickness. At 
present, matrix contributes to > 300 mQcm* (>70% of the total 
cell ohmic resistance) and is the major resistance contributor. The 
oxide formed at the cathode-CCC (cathode current collector) inter- 
face is the major cause of the cathode-side hardware resistance 
(contributing about 60 mQcm?). For carbonate fuel cell to be eco- 
nomically viable, a 40,000h life is needed. Therefore, resistance 
stability for such a long-term operation is very important. Based on 
the above discussion, more understanding on ohmic resistance, 
particularly its increase, is needed for better recommending ap- 
proaches to further reduce the ohmic resistance. 


DC (United 
Order Number 


9207 (DOE/MC/27227-3135) Design of gasifiers to opti- 
mize fuel cell systems: Quarterly technical progress report 
No. 6, January-March 1992. Energy Research Corp., Danbury, 
CT (United States). Apr 1992. 11p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC21-90MC27227. 
Order Number DE93000219. Source: OSTI; NTIS; GPO Dep. 

Phase 1 of Task 4.2 began this quarter with TGA testing of lime- 
stone, taconite and K2COz as a gasification catalysts with Illinois 
No. 6 coal. These tests are designed to compare the reactivities of 
these catalysts using Illinois No 6 coal. In all cases the molar 
equivalent ratio of catalyst to fixed carbon was 0.12, so that for K+ 
the molar ratio was K/FC = 0.12, for Ca** = 0.06, and for Fe*** = 
0.04 mols/mol. In this way the active sites on the coal structure (- 
COO-) are exposed to the same number of possible connections 
with mobile cations regardless of the choice of metallic element. 
The proximate analyses of the catalyzed samples and raw coal are 
shown in Table 1. The TGA tests used a dry form of each catalyst 
at temperatures ranging from 700° to 800°C. Analysis of the data, 
shown in Table 2 and Figure 4, reveals that dry taconite alone pro- 
vides essentially no catalytic activity. Dry limestone provides a 
slight improvement in reactivity; however this improvement is in- 
significant in comparison to the high reactivities obtained with a 
potassium catalyst. An impregnated potassium catalyst, introduced 
as a wood ash leachate, was also tested. The negligible difference 
in reactivities of wood ash leachate and K2COg indicate that the 
potassium is as mobile dry as it is impregnated, and therefore its 
chemical form is not a crucial issue. Further TGA testing is being 
conducted using Illinois No. 6 coal char impregnated with soluble 
Ca** and Fe***- By using soluble forms of the catalysts, more inti- 
mate contact between the coal and catalyst is expected, which 
may increase apparent reactivity. 


9208 (DOE/MC/28055—-93/C0134) The Westinghouse solid 
oxide fuel cell program: Clean, efficient energy for the future. 
Gockley, G.B. Westinghouse Electric Corp., Pittsburgh, PA (United 
States). Advanced Energy Conversion Dept. [1992]. 8p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract FC21- 
91MC28055. (CONF-921037-9: 9. annual international Pittsburgh 
coal conference, Pittsburgh, PA (United States), 12-16 Oct 1992). 
Order Number DE93003487. Source: OSTI; NTIS; GPO Dep. 

This paper provides an overview of the Westinghouse tubular 
SOFC technology and field testing program. The development pro- 
gram for the field testing was initiated in 1986 with a 400 W unit. 
This program has progressed to the installation and start-up in 
early 1992 of the 25 kill field unit at Rokko Island in Japan. In mid- 
1992 the second 25 kill field unit, a cogeneration system producing 
both ac electric power and intermediate pressure steam, will be de- 
livered to the Joint Gas Utilities, a consortium of the Tokyo Gas 
Company and the Osaka Gas Company. This will be followed by 
the 20 kill SOFC unit to be supplied to Southern California Edison 


270 ERA Vol. 18, No. 4 


in early 1993. Future plans include the 100 kill Cogeneration Proof- 
of-Concept unit for the Southern California Gas Company which is 
scheduled for delivery in late 1993. Applications for SOFC technol- 
ogy range from on-site power generation for commercial second 
small industrial applications to dispersed generating plants and 
central station electric power generation. The design studies have 
included integrated coal gasification SOFC-steam turbine power 
plants. Installed capital costs of a 250 MW plant of this configura- 
tion compares favorably with the integrated coal gasification 
combined cycle plants. 


9209 (DOE/MC/28055—93/C0138) Westinghouse tubular 
SOFC technology. Ray, E.R. Westinghouse Electric Corp., Pitts- 
burgh, PA (United States). Science and Technology Center. [1992]. 
6p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FC21-91MC28055. (CONF-921114—2: Fuel cell seminar, 
Tucson, AZ (United States), 29 Nov - 2 dec 1992). Order Number 
DE93003482. Source: OSTI; NTIS; GPO Dep. 

A summary of significant developments and accomplishments 
which have recently occurred throughout the tubular Solidi Oxide 
Fuel Cell (SOFC) program include: Demonstration that thousands 
of tubular solid oxide fuel cells can be fabricated with consistent 
and reproducible performance. Continuous operation of a 3 kWe 
tubular SOFC system for over six months at a customer's test site. 
Demonstration of stable performance and lifetime in excess of 
5,300 hours for a 3 kWe generator module, operating on desulfur- 
ized natural gas without external humidification. Demonstration of 
stable performance and life times in excess of 30,000 hours in 
multiple single cell tests. Design, construction and operation of a 
dedicated cell, module and generator Pre-Pilot Manufacturing Facil- 
ity (PPMF). Successful 6,840 hour bundle tests of 50 cm. cells 
produced at the PPMF. Significant improvements in cell perfor- 
mance and life and marked reduction in cell degradation. Design, 
construction and successful operation of a 20 kWe tubular solid ox- 
ide fuel cell generator module. Design, construction, shipment and 
installation of 25 kWe (40 kWe peak power) field units. 


9210 (ECN-C—92-057) Development of a 1 kW internal re- 
forming MCFC stack: Fourth semi-annual progress report. 
Reijers, H.Th.J.; Machielse, L.A.H. Netherlands Energy Research 
Foundation (ECN), Petten (Netherlands). Sep 1992. 123p. Contract 
EC JOUE-0025-C (GDF). Order Number DE93759359. Source: 
OSTI; NTIS (US Sales Only). 

Attention is paid to the activities performed by the Netherlands 
Energy Research Foundation (ECN), including the Centre for Re- 
search on Ceramics and Catalysts (CKKO), British Gas (BG), and 
Consiglio Nazionale delle Ricerche (CNR) during the period 1 De- 
cember 1991 - 1 June 1992 in the title project. The primary purpose 
of the project is to develop a proof-of-principle IR (Internal Reform- 
ing) MCFC (Molten Carbonate Fuel Cell) stack of 1 kW. In addition, 
a suitable catalyst has to be selected, insight has to be obtained in 
the poisoning of the catalyst and the transport mechanism of car- 
bonate. Finally the influence of the process pressure on IR cell 
performance has to be established. The main task of the ECN is to 
integrate the steam reforming catalyst in the separator plates of a 
stack. BG and CNR are concerned with the catalyst research. Both 
in-house developed and commercially available catalysts are being 
investigated. IR catalysts are developed and investigated by a PhD 
student at CKKO. The report contains the progress reports of ECN, 
CKKO, BG and CNR. 23 figs., 15 tabs., 2 app., 10 refs. 


9211 (ECN-C—92-074) Development of solid oxide fuel 
cell (SOFC): Fourth semi-annual progress report: February 
1992 - July 1992. Huijsmans, J.P.P.; Van Heuvein, F.H.; Van 
Berkel, F.P.F. Netherlands Energy Research Foundation (ECN), 
Petten (Netherlands). Nov 1992. 23p. Contract CEC JOUE-0048-C. 
Order Number DE93767619. Source: OSTI; NTIS (US Sales Only). 

The Netherlands Energy Research Foundation (ECN), Petten, 
Netherlands, is carrying out the title programme in cooperation with 
Siemens in Germany, Imperial College and GEC Alshom in the 
United Kingdom. ECN will develop and investigate alternative ma- 
terials manufacturing procedures and test alternative cell concepts. 
Activities of ECN include electrode powder fabrication, develop- 
ment of ceramic components, development of metal separator 
plate, physico-chemical characterization, chemical interface prob- 
lems between ceramic components, materials testing, and 





proof-of-principle of 3 Watt (50x50 mm*) and 10 Watt (100x100 
mm?) level SOFC’s. 7 figs., 4 tabs., 3 refs. 


9212 (ETDE-IT—93-32) PRODE project: First PAFC power 
plant demonstration in Europe. Cincotti, V.; Haus, U.; Sardone, 
A. ENEA, Casaccia (italy); Ansaldo SpA, Genoa (Italy). Research 
Div. 1992. 4p. (CONF-9202150-—1: International fuel cell confer- 
ence, Makuhari (Japan), 3-6 Feb 1992). Order Number 
DE93758928. Source: OSTI; NTIS (US Sales Only). 

The 1 MW PRODE phosphoric acid fuel cell power plant is going 
to be completed in Milan, and it will represent the first demonstra- 
tion plant of this size in Europe. The power plant is fed with natural 
gas and is able to operate both stand alone and grid connected 
conditions. The detailed design and components procurement were 
concluded satisfactorily, as well as, the licensing activities and the 
site preparation. Installation of the plant is under way, process and 
control tests will be performed during 1992. A 2-year test period is 
scheduled starting from 1993. Experimental activities were con- 
ducted to verify the design of the air process system and of the 
GTO inverter. 


9213 (ETDE/JP-mf-—93768462, pp. 35-48) Development of 
fuel cell power generation techniques.: System and peripher- 
als of the 1,000 kW class MCFC pilot plant. Horiuchi, N. 
(Technology Research Association for Molten Carbonate Fuel Cell 
Power Generation System, Tokyo (Japan)). New Energy and Indus- 
trial Technology Development Organization, Tokyo (Japan). Sep 
1992. 86p. (In Japanese). In 12th annual progress report of the 
fuel and power storage technology subcommittee. Order Number 
DE93768462. Source: OSTI; NTIS (US Sales Only). 

The developmental results of the system and peripherals of the 
1,000 kW class MCFC pilot plant until fiscal 1991 were reported 
which have been promoted by the Fuel and Power Storage Tech- 
nology Subcommittee as a part of the development of practical 
techniques since 1987. The plant was composed of the fuel re- 
forming system with a reformer, the stack peripheral system with a 
hot blower for gas recirculation, the waste heat recovery system 
with a turbine compressor and recovery heat exchanger, and the 
control system. In order to enhance a generation efficiency, anode 
waste heat was used as heat source of the reformer, and air was 
pressurized by recovering cathode waste heat energy through the 
turbine compressor. The design of almost all peripherals and con- 
trol devices was completed, and the 100 kW class cell stack is 
being fabricated on the basis of operation test results of the large 
prototype 50 kW class stack. 8 figs., 4 tabs. 


9214 (ETDE/JP-mf-93768462, pp. 49-59) Development of 
fuel cell power generation techniques.: Fundamental fabrica- 
tion techniques of SOFC. Morioka, M. (New Energy and Industrial 
Development Organization, Tokyo (Japan)). New Energy and In- 
dustrial Technology Development Organization, Tokyo (Japan). Sep 
1992. 86p. (In Japanese). In 12th annual progress report of the 
fuel and power storage technology subcommittee. Order Number 
DE93768462. Source: OSTI; NTIS (US Sales Only). 

The developmental results of fundamental fabrication techniques 
of SOFCs until fiscal 1991 were reported which have been pro- 
moted by the Fuel and Power Storage Technology Subcommittee 
as a part of the development of practical techniques since 1989. 
The concept of SOFC generation systems was designed, and fab- 
rication techniques of the following cell components by sintering 
were developed, (1) the large cell structure composed of a ceramic 
substrate, and electrode and electrolyte thin films on it, (2) the 
metal separator stable at high temperature fabricated by coating La 
system oxides on Ni-Cr system alloys, (3) the electrode/electrolyte 
three-layer film by integral sintering featured by easy sealing of gas 
and low contact resistance between components, (4) the composite 
electrode by wet methods such as slurry coating suitable for mass 
production, and (5) the low-cost cylindrical cell by plasma or flame 
coating. 11 figs., 1 tab. 


9215 (NEDO-OS—9105) Eleventh annual conference on 
energy conservation and storage technologies. New Energy and 
Industrial Technology Development Organization, Tokyo (Japan). 
Oct 1991. 1038p. Order Number DE93768429. Source: OSTI; NTIS. 

This is a compilation of reports presented by NEDO and NEDO- 
commissioned companies as the Eleventh Annual Conference on 
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Energy Conversion and Storage Technologies. It contains overview 
of energy conversion and storage technology development projects 
and progress reports of the projects. Outline of operations, 
achievements in fiscal 1990, and plans for fiscal 1991 of the pro- 
jects are overviewed. For the development of techniques for fuel 
cell power generation, present situation of research and develop- 
ment of solid oxide fuel cells and molten carbonate fuel cell power 
generation system and achievements of the 200-kW class phos- 
phoric acid fuel cell project are presented. For the development of 
an advanced battery electric energy storage system, operational 
studies of a 1,000-kW class zinc-bromine pilot system are de- 
scribed. In addition, the development of a super heat pump energy 
accumulation system for both high and low temperature operation, 
development of superconducting technology for application to 
electric power generation, and research and develpoment of heat- 
resistant ceramic materials for 300-kW class ceramic gas turbines 
for cogeneration are presented. 56 figs., 15 tabs. 


9216 (NEDO-OS—-9105, pp. 67-77) Development of tech- 
niques for fuel cell power generation.: Current status of 
research and development of solid oxide fuel cells. Morioka, M. 
(New Energy and Industrial Technology Development Organization, 
Tokyo (Japan)). New Energy and Industrial Technology Develop- 
ment Organization, Tokyo (Japan). Oct 1991. In Eleventh annual 
conference on energy conservation and storage technologies. 
103p. Order Number DE93768429. Source: OSTI; NTIS. 

This is presented at the Eleventh Annual Conference on Energy 
Conversion and Storage Technologies. Progress and overview of 
achievements in the research and development of solid oxide fuel 
cells (SOFC) are described. This research and development con- 
sists of basic technical development and research on power 
generating systems. The basic technical development includes de- 
velopments of fabrication techniques using ceramic separators, 
fabrication techniques using alloy separators, co-sintering 
techniques for integral sintering of entire cells, techniques for fabri- 
cation of composite electrodes with special electrode structural 
characteristics, and method for fabrication of tubular cells by 
plasma spraying and other techniques. Steady progress and nu- 
merous substantial research results have been obtained in the 
research and development. On the other hand, in the research on 
power generating system, formulation of the characteristics and 
technical development problems involved in SOFC power genera- 
tion systems, current status of research and development in this 
field, conditions required by such systems, and assessment of sys- 
tem configuration features and overall performance characteristics 
were investigated. 9 figs. 


9217 (NEDO-OS—-9105, pp. 79-91) Development of tech- 
niques for fuel cell power generation.: Current status of 
research and development of molten carbonate fuel cell power 
generation system. Ayada, H. (New Energy and Industrial Tech- 
nology Development Organization, Tokyo (Japan)). New Energy 
and Industrial Technology Development Organization, Tokyo 
(Japan). Oct 1991. In Eleventh annual conference on energy con- 
servation and storage technologies. 103p. Order Number 
DE93768429. Source: OSTI; NTIS. 

This is presented at the Eleventh Annual Conference on Energy 
Conversion and Storage Technologies. Progress and overview of 
achievements in the research and development of molten carbon- 
ate fuel cell (MCFC) power generation system are described. This 
research and development includes development of large-capacity 
cell stack technology, operational studies of stacks, development of 
peripheral devices and systems, development of techniques for 
utilization of coal gas, development of large-capacity plant technol- 
ogy, development of high-performance gas separation and 
purification techniques, development of material technology, and 
research on total system. Steady progress and numerous substan- 
tial research results have been obtained in the research and 
development. In the development of large-capacity cell stack tech- 
nology, power generation test results of 25-kW normal pressure 
multiple type stack, development status of 25-kW pressurized mul- 
tiple type stack, power generation test results of 10-kW pressurized 
rectangular type stack, development status of 50kW normal pres- 
sure rectangular type stack, power generation test results of 3-kW 
normal pressure internal reforming type stack, and development 
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status of 5-kW normal pressure internal reforming type stack were 
demonstrated. 7 figs., 3 tabs. 


9218 (NEDO-OS-9105, pp. 93-103) Development of tech- 
niques for fuel cell power generation.: Final achievements of 
the 200-KW class phosphoric acid fuel cell project. Koshimizu, 
T. (New Energy and Industrial Technology Development Organiza- 
tion, Tokyo (Japan)). New Energy and Industrial Technology 
Development Organization, Tokyo (Japan). Oct 1991. In Eleventh 
annual conference on energy conservation and storage technolo- 
gies. 103p. Order Number DE93768429. Source: OSTI; NTIS. 
This is presented at the Eleventh Annual Conference on Energy 
Conversion and Storage Technologies. Final achievements of the 
200-kW class phosphoric acid fuel cell project are described. For 
the fuel cell power generating systems for outlying islands, effi- 
ciency at the sending end reached 39.7%, the world’s highest level 
for a phosphoric acid fuel cell power generation system operating 
at normal pressure. A cumulative operating time exceeding 6,800 
hours was attained, and demonstrated the robustness and durabil- 
ity of the fuel cell system in a rigorous natural environment of 
typhoons, etc. The possibility of operation in parallel with existing 
diesel generators was demonstrated. On the other hand, for the 
fuel cell power generation systems for cogeneration, a high overall 
efficiency of 80.2% was attained. In particular, regarding phophoric 
acid fuel cells, 170 centigrade steam was effectively recovered. Up 
to the end of fiscal 1991, a cumulative operating time exceeding 
8,800 hours was recorded. As regards cogeneration, systems sup- 
porting optimal overall operation were developed. 5 figs., 2 tabs. 


9219 (NEI-DK-1009) Production and characterization of 
La(Sr)MnO, and La(SR)CrO, powders for high-temperature 
fuel cells based on oxygen ions. Hye, K.; Nissen, B. Danmarks 
Tekniske Hoejskole, Lyngby (Denmark). Kemisk Lab. A. Jan 1991. 
107p. (In Danish). Order Number DE93752789. Source: OSTI; 
NTIS. 

The production of La(Sr)MnO3 and La(Sr)CrO3 powders for solid 
oxide fuel cells is described. The results of a study of relevant liter- 
ature on the production of alkoxides from the metals La, Sr, Mn 
and Cr and the hydrolysis of these alkoxides, and further on 
nitrate-based methods, are presented. Synthesis of a number of 
alkoxide compounds was carried out and a preliminary experiment 
with hydrolysis of mixtures of these alkoxides was conducted. A 
nitrate-based production method produced the required chemical 
composition of the components and a particle size of under 1 um 
was found, but the products were not homogeneous to the compo- 
nents. In connection with the characterization of the powders 
produced, a pronounced relation was found between the specific 
inner surface area of the particles and the calcination temperature, 
in that the surface area falls with a rising calcination temperature in 
the temperature interval 400-1200 degrees centigrade. No relation 
was found between particle size and calcination temperature. (AB). 


9220 (NEI-DK-1038) Fuel cell activities at Haldor Topsoee 
A/S. Christiansen, L.J.; Laursen, C.L. Haldor Topsoee, Vedbaek 
(Denmark). 1991 17p. Contract ENS-1443/90-0003. (CONF- 
9104305-1: 2. fuel cell workshop, Hoersholm (Denmark), 10-11 
Apr 1991). Order Number DE93761230. Source: OSTI; NTIS. 

EFP-90. 

The experiences of the Danish firm Haldor Topsoee, which is a 
catalyst manufacturing, process-licensing and engineering com- 
pany with a background in catalyst reaction systems, catalyst 
development and the mechanics of high temperature materials, has 
formed the basis for proven system and reactor design for use in 
the production of hydrogen and synthesis gas which provides the 
feedstock for a fuel cell. The company is strongly engaged in the 
development, design and manufacturing of fuel cell systems, cata- 
lysts and components. This engagement includes design and 
development of fuel processing systems with external reforming for 
the phosphoric acid fuel cells (PAFC), molten carbonate fuel cells 
(MCFC) and solid oxide fuel cells (SOFC). The design of a heat 
exchange reformer to be used in systems with external reforming 
for conversion og hydrocarbon fuel to hydrogen with a high thermal 
efficiency, development of fuel processing systems and balance of 
plant for the MCFC and SOFC with internal reforming, develop- 
ment of internal reforming catalyst as catalyzed hardware for the 
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MCFC, design of fuel cell systems based on coal gas and the de- 
velopment of technologies for manufacturing ceramic powders and 
SOFC components. The latter activities are described in further de- 
tail and photographs, diagrams and tables illustrate the text. (AB). 


9221 (ORNL/FMP-91/2, pp. 123-156) PNL-1 Advanced ma- 
terials and electrochemical processes in high-temperature 
solid electrolytes. Bates, J.L. (Pacific Northwest Laboratory, Rich- 
land, WA (United States)); Chick, L.A.; Maupin, G.D.; Pederson, 
L.R.; Weber, W.J.; Youngblood, G.E.; Hurst, J.; Bell, A.E.; Grainger, 
D.W.; Rananavare, S.B.; Roe, D.K.; Thompson, D.H. Oak Ridge 
National Lab., TN (United States). Fossil Energy Program. Apr 
1992. In Fossil Energy Advanced Research and Technology Devel- 
opment (AR and TD) Materials Program semiannual progress 
report for the period ending September 30, 1991. Fossil Energy 
Program. 422p. Order Number DE92016504. Source: OSTI; NTIS. 

The purpose of this project is to develop advanced ceramic ma- 
terials for use in solid oxide fuel cells (SOFCs) and other advanced 
electrochemical technologies related to the broad, clean, and effi- 
cient use of coal and other fossil fuels. Objectives of this project 
are to (1) identify and develop new electrically conducting materials 
for use as electrolytes, electrodes, bipolar connections, mem- 
branes, and catalysts in solid-state electrochemical processes; (2) 
develop a fundamental understanding of molecular processes as- 
sociated with advanced electrochemical and catalytic systems; (3) 
develop novel materials synthesis and processing methodology to 
improve quality, reduce cost, and/or provide the capability to pro- 
duce new materials, forms, and structures. 


9222 (Riso-R-626(EN)) Electron microscopical characteri- 
sation of interfaces in SOFC materials. Clausen, C. Risoe 
National Lab., Roskikde (Denmark). Materials Dept. Jul 1992. 97p. 
Order Number DE93761222. Source: OSTI; NTIS. 

Interfaces in ceramic materials for Solid Oxide Fuel Cells (SOFC) 
have been examined by Scanning Electron Microscopy (SEM) and 
Transmission Electron Microscopy (TEM). Y2O3-stabilised ZrO. 
(YSZ) is used as electrolyte and CeO, or Ce,Gd-oxide are poten- 
tial anode materials in SOFC. Mixtures of YSZ and Ce,Gd-oxide 
were examined to see which crystalline phases may be formed in 
the interface between these two materials. Diffusion couples of 
YSZ and CeO. were made. The diffusion zone was found to be 
more dense than the pure YSZ and CeO2. Vapour phase transport 
fo CeOz is suggested to form a zone of pores or a crack parallel to 
the original interface on the CeO2 side of the diffusion couples. 
CeOz-rich grains were seen to contain ZrO2 and Y2Os3 in solid so- 
lution. Microcrystalline areas with ZrO. contents of 40-60 mole% 
were found. Grains with 50-70 mole% ZrO2 were seen to contain 
CeQz in solid solution. Lag gsSro.45 MnO 3 (LSM) is used as cathode 
material. Zrz2La2,07 was expected to be formed in the interface. 
Zr,La-rich grains were found but their content of Zr was three times 
higher than the Lacontent. This composition is different from that of 
ZrpLa2O7. La,Sr-rich grains were also identified at the interface. 
Lap 4Sro,6CoO, (delta) may also be used as cathode material. The 
examined material was very inhomogeneous and contained pure 
CoO which was found to reduce during examinations in TEM. The 
possible reduction mechanisms are discussed. The epitaxy be- 
tween CoO and Co was also examined. The Co was found to 
crystallise with f.c.c structure with the same orientation as the CoO 
substrate. (LN) (3 tabs., 94 ills., 188 refs.). 
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9223 (KTM/E-B—118) The background studies for energy 
conservation program. Lepistoe, A. Ministry of Trade and Indus- 
try, Helsinki (Finland). Energy Dept. 1992. 82p. (In Finnish). Project 
KTM-27/881/91. Order Number DE93761278. Source: OSTI; NTIS; 
INIS. 

The alternatives to promote energy efficiency presented in this 
report take into account the needs of energy economy and envi- 
ronmental economy. On the other hand the poor state economy 
and the international competitiveness put some borders for alterna- 
tives. It is possible to build different kind of programs using the 





alternatives. The packages that fulfil the above criteria can de- 
crease the specific energy consumption in different energy uses on 
an average by 1 % every year. It is possible to decrease the na- 
tional energy intensity (GNP/energy consumption) as much as 2 % 
every year. Half of this decrease is based on the chances in na- 
tional economy and so on. One can put the alternatives in the nut 
shell in the following way: The decrease of specific energy con- 
sumption by 9 % would need some 100 million FMK every year 
more public funding in case the price of energy increases substan- 
tially. The decrease of specific energy consumption by 12 % would 
need more some 300 million FMK every year or much more severe 
norms and regulation than we have today and consumer's volun- 
tary measures. Based on the discussions with different experts and 
authorities it is not possible to find any packages with witch the 
growth of primary energy or electricity could be turned down before 
year 2005. The decrease of specific energy consumption in differ- 
ent energy uses by 10 % would mean that the C02.SO,2 and 
NOz-emissions would decrease by 20 % from the level where they 
would be without any conservation measures. From the national 
economy point of view the reasonable alternatives mean that GNP 
will increase and the amount of unemployment will decrease. 


9224 (LBL-32838) Research and Development Confer- 
ence CIEE Program 1992. Lawrence Berkeley Lab., CA (United 
States). [1992]. 90p. Sponsored by USDOE, Washington, DC 
(United States); California Inst. for Energy Efficiency, Berkeley, CA 
(United States). DOE Contract AC03-76SF00098. (CONF- 
9210201—: 2. California Institute for Energy Efficiency (CIEE) 
annual research and development conference, Lake Tahoe, CA 
(United States), 13-15 Oct 1992). Order Number DE93002546. 
Source: OSTI; NTIS; INIS; GPO Dep. 

CIEE’s second annual Research and Development Conference 
will introduce you to some of the results achieved to date through 
CIEE-sponsored multiyear research performed in three programs: 
Building Energy Efficiency, Air Quality Impacts of Energy Effi- 
ciency, and End-Use Resource Planning. Results from scoping 
studies, Director's discretionary research, and exploratory research 
will also be featured in this report. 
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Refer also to citation(s) 8263, 8266, 8454, 9114, 9178, 9179, 
9180, 9604, 9606, 9608 


9225 (AFME-90-09-0042) Energy auditing and conserva- 
tion methodologies. Agence de |’Environnement et de la Maitrise 
de l'Energie, 75 - Paris (France). 1991. 278p. Order Number 
DE93759533. Source: OSTI; NTIS (US Sales Only); INIS. 

The various themes of this workshop are: building environment 
and climatology, air flows in and around buildings, passive systems 
and lightweight buildings; demand-side management approaches, 
load profile recording; building energy audit techniques, thermal 
resistance and moisture measurement; load management in build- 
ings (electricity, cool thermal storage); low voltage power line 
communication systems; demand management by cogeneration; 
standards for energy efficiency in buildings; lighting and day light- 
ing design approaches; examples of energy conservation systems 
for space heating, air conditioning, ice storage, etc. in hotels, hos- 
pitals, universities. 


9226 (BNL-52349) Thermal distribution in small build- 
ings: A review and analysis of recent literature. Andrews, J.W. 
(Brookhaven National Lab., Upton, NY (United States)); Modera, 
M.P. Brookhaven National Lab., Upton, NY (United States). Sep 
1992. 31p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC02-76CH00016. Order Number 
DE93005733. Source: OSTI; NTIS; GPO Dep. 

This report reviews and analyzes recent technical literature on 
two subjects relating to thermal distribution in small buildings: en- 
ergy losses in ductwork and the energy consequences of zone 
control. Energy losses in ductwork stem from three factors: fan- 
induced infiltration, duct leakage, and conductive heat losses 
through duct walls. The first two mechanisms are intertwined, and 
together account for about half of all duct losses. Ducted forced-air 
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distribution systems are found, on average, to be 60%-70% effi- 
cient. Zone control, that is, the ability to operate different zones of 
a building at different temperatures, is potentially an energy- 
conserving strategy, but field results suggest that the energy 
savings are far from automatic. 


9227 (CONF-9106419—) Solar technology. Focus - the re- 
gion of Cologne. Documentation. Gas-, Elektrizitaets- und 
Wasserwerke Koeln AG (GEW) (Germany); Industrie- und Handel- 
skammer zu Koeln (Germany); Stadt Koein (Germany). Amt fuer 
Stadtentwickiungsplanung. 1991 74p. (In German). From Experts’ 
symposium on solar technology: Focus - the region of Cologne; 
Koeln (Germany); 6-8 Jun 1991. Order Number DE93758471. 
Source: OSTI; NTIS (US Sales Only). 

In the autumn of 1990, an experts’ symposium was held by the 
initiative to strengthen and establish the potential in the field of so- 
lar techniques in the region of Cologne. The brochure contains the 
contributions made on this symposium. Starting from the introduc- 
tory lectures, the special lectures deal with the following topics: 
Photovoltaics, solar heating, utilization of solar energy in buildings 
and examples of projects and demonstration plans. 17 of the lec- 
tures are summarized separately. (BWI). 


9228 (CONF-9106419-, pp. 32-33) Small systems for the 
utilization of renewable energies. Bucher, W. (Deutsche 
Forschungsanstalt fuer Luft- und Raumfahrt, Koeln (Germany)). 
Gas-, Elektrizitaets- und Wasserwerke Koein AG (GEW) (Ger- 
many); Industrie- und Handelskammer zu Koeln (Germany); Stadt 
Koeln (Germany). Amt fuer Stadtentwicklungsplanung. 1991. 74p. 
(In German). From Experts’ sympusium on solar technology: Fo- 
cus - the region of Cologne; Koeln (Germany); 6-8 Jun 1991. In 
Solar technology. Focus - the region of Cologne. Documentation. 
Order Number DE93758471. Source: OSTI; NTIS (US Sales Only). 

For many of the developing countries in several regions, renew- 
able energies can be utilized only by applying autonomous 
systems. In most cases, the sunshine conditions are favourable; 
frequently, the wind potential is also sufficient. Systems designed 
for carrying out such tasks must be adapted to the particular re- 
quirements and be offered at competitive prices. Institutes in the 
region of Cologne have been carrying out essential parts of these 
adaptation tasks. This is shown at the example of electrical con- 
verters in use these days which is compared to a conventional 
supply system. (BWI). 


9229 (CONF-9106419—, pp. 37-39) Heat and warm water 
supply in the Greek solar village of Lykovrissi. Imig, G. (Inter- 
atom GmbH, Bergisch Gladbach (Germany)). Gas-, Elektrizitaets- 
und Wasserwerke Koeln AG (GEW) (Germany); Industrie- und 
Handelskammer zu Koeln (Germany); Stadt Koeln (Germany). Amt 
fuer Stadtentwicklungsplanung. 1991. 74p. (In German). From Ex- 
perts’ symposium on solar technology: Focus - the region of 
Cologne; Koeln (Germany); 6-8 Jun 1991. In Solar technology. Fo- 
cus - the region of Cologne. Documentation. Order Number 
DE93758471. Source: OSTI; NTIS (US Sales Only). 

In German-Greek cooperation, a demonstrative competition 
about the utilization of solar and environmental energy in the resi- 
dential section was carried out near Athens. Water heating and 
also the heating of buildings take place through collectors and heat 
pumps. In some buildings, highly passive measures (water walls, 
winter gardens, air collectors with floor heating) were installed. The 
article gives a general view of the collectors and heat pumps used. 
Furthermore, individual results of measurements are presented in a 
comparative form. (BWI). 


9230 (CONF-9106419-, pp. 42-44) Energy-saving con- 
structing methods and their practical application. Lohr, A. 
(Buero fuer Energiegerechtes Bauen, Koeln (Germany)). Gas-, 
Elektrizitaets- und Wasserwerke Koeln AG (GEW) (Germany); 
Industrie- und Handelskammer zu Koeln (Germany); Stadt Koeln 
(Germany). Amt fuer Stadtentwicklungsplanung. 1991. 74p. (In 
German). From Experts’ symposium on solar technology: Focus - 
the region of Cologne; Koeln (Germany); 6-8 Jun 1991. In Solar 
technology. Focus - the region of Cologne. Documentation. Order 
Number DE93758471. Source: OSTI; NTIS (US Sales Only). 
Although during the last years extensive knowledge of the utiliza- 
tion of solar energy in buildings was gained worldwide, still plans 
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are being made and buildings erected without taking this into con- 
sideration. This article tries to find out the causes of this sort of 
behaviour and shows some solutions in the second part. As an im- 
portant instrument of energy saving, the author names incentives 
(higher taxes to be paid by those who waste energy) and possibili- 
ties of tax-deduction for energy-saving investments. (BWI). 


9231 (CONF-9106419-, pp. 45-46) Utilization of solar en- 
ergy in facades and roofs - present technical level and future 
ways of application. Mueller, H. (Fachhochschule Koein (Ger- 
many). Inst. fuer Licht- und Bautechnik). Gas-, Elektrizitaets- und 
Wasserwerke Koeln AG (GEW) (Germany); Industrie- und Handel- 
skammer zu Koeln (Germany); Stadt Koeln (Germany). Amt fuer 
Stadtentwicklungsplanung. 1991. 74p. (In German). From Experts’ 
symposium on solar technology: Focus - the region of Cologne; 
Koein (Germany); 6-8 Jun 1991. In Solar technology. Focus - the 
region of Cologne. Documentation. Order Number DE93758471. 
Source: OSTI; NTIS (US Sales Only). 

One main task of the external covering of a building is its protec- 
tive function against heat losses (thermal insulation); the other one 
is its function as the recipient of solar radiation to provide the high- 
est possible degree of effectiveness in the utilization of solar 
energy. The present technical level includes, in addition to multiple 
glazing, transparent thermal isolators which are not transparent due 
to their light-dispersing structure. Holographical optical elements 
(HOE), put on glass as a thin layer, improve the energy yield by di- 
recting the radiation to space illumination, colour decomposition 
and spectral filtration and centering of direct radiation on reflectors 
or solar cells and transmission of diffuse radiation. (BWI). 


9232 (CONF-9106419-, pp. 47-50) Integrated building sim- 
ulation as a basis of planning solar construction. Hoffmann, G. 
(ECO-CONSULT GmbH, Frechen (Germany)). Gas-, Elektrizitaets- 
und Wasserwerke Koeln AG (GEW) (Germany); Industrie- und 
Handelskammer zu Koeln (Germany); Stadt Koeln (Germany). Amt 
fuer Stadtentwicklungsplanung. 1991. 74p. (In German). From Ex- 
perts’ symposium on solar technology: Focus - the region of 


Cologne; Koeln (Germany); 6-8 Jun 1991. In Solar technology. Fo- 


cus - the region of Cologne. Documentation. Order Number 
DE93758471. Source: OSTI; NTIS (US Sales Only). 

Nowadays, conventional planning methods are no longer suffi- 
cient to form the covering of a building in a way which reduces the 
energy need thus reducing the environmental effects. This 
especially refers to the application of passive and active solar uti- 
lizations. With the help of an integrated building simulation, in 
addition to construction-physical optimization of the building, also 
the behaviour of the users can be simulated taking into considera- 
tion realistic weather data which helps to achieve an ecologically 
optimized building. The article gives an example showing the ad- 
vantages of a dynamic building simulation. (BWI). 


9233 (CONF-9106419-, pp. 51) Solar systems for service 
water heating and heating support. Schaefer, M. (Energieladen 
Koeln GmbH (Germany)). Gas-, Elektrizitaets- und Wasserwerke 
Koeln AG (GEW) (Germany); Industrie- und Handelskammer zu 
Koeln (Germany); Stadt Koeln (Germany). Amt fuer Stadtentwick- 
lungsplanung. 1991. 74p. (In German). From Experts’ symposium 
on solar technology: Focus - the region of Cologne; Koeln (Ger- 
many); 6-8 Jun 1991. In Solar technology. Focus - the region of 
Cologne. Documentation. Order Number DE93758471. Source: 
OSTI; NTIS (US Sales Only). 

The precondition of an economical application of solar collectors 
for water heating and supporting building heating is an exact sys- 
tem planning and the utilization of the existing possibilities. This 
article shows the various applications of various systems in service 
water heating (flat plate collectors, evacuated tube collectors, stor- 
ages and systems of heating supporting) with regard to the 
necessary size to achieve a solar efficiency rate of 60%. (BWI). 


9234 (CONF-9106419-, pp. 52-54) Modern isolating glass 
- its meaning to heating energy saving. Ortmanns, G. (VEGLA 
Vereinigte Glaswerke GmbH, Aachen (Germany)). Gas-, 
Elektrizitaets- und Wasserwerke Koeln AG (GEW) (Germany); 
Industrie- und Handelskammer zu Koeln (Germany); Stadt Koeln 
(Germany). Amt fuer Stadtentwicklungsplanung. 1991. 74p. (In 
German). From Experts’ symposium on solar technology: Focus - 
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the region of Cologne; Koeln (Germany); 6-8 Jun 1991. In Solar 
technology. Focus - the region of Cologne. Documentation. Order 
Number DE93758471. Source: OSTI; NTIS (US Sales Only). 

Isolating glass can be described as consisting of two more or 
less transparent glasses and an edge connecting system. Various 
functional adaptations can be carried out by coating with very thin 
or thicker layers. Such layers can fulfill following functions: thermal 
isolation, solar protection, noise abatement, safety with injury pro- 
tection and protection against offenses and fire. This article deals 
particularly with the characteristics of thermal isolation. So-called 
low-E-coatings can be achieved with any of the conductive metal 
coatings. The low emissive coatings are based on an interference 
coating system. In addition to this soft coating, there is also an 
electrically conductive coating, the so-called hard coating, which is 
put on during a pyrolytic process. (BWI). 


9235 (CONF-9106419-, pp. 55-57) Malins-coupled solar fa- 
cades as an example for photovoltaic system integration in 
architecture. Chehab, O. (Flachglas Solartechnik GmbH, Koeln 
(Germany)); Rosendahl, R. Gas-, Elektrizitaets- und Wasserwerke 
Koeln AG (GEW) (Germany); Industrie- und Handelskammer zu 
Koeln (Germany); Stadt Koeln (Germany). Amt fuer Stadtentwick- 
lungsplanung. 1991. 74p. (in German). From Experts’ symposium 
on solar technology: Focus - the region of Cologne; Koeln (Ger- 
many); 6-8 Jun 1991. In Solar technology. Focus - the region of 
Cologne. Documentation. Order Number DE93758471. Source: 
OSTI; NTIS (US Sales Only). 

Within the framework of a heating-technical reconstruction, the 
facade of the five-floor administrative building of the municipal 
power and water supply of Aachen was also exchanged. Doing 
this, a multifunctional glass facade with integrated photovoltaic so- 
lar cells was installed for the first time. For architectural reasons, 
the facade elements were provided on their rear sides with light 
spreading properties. This helped to achieve a diffuse, transparent 
light spreading towards the inside. The design and made of func- 
tion of the facade system are described. (BWI). 


9236 (CONF-9106419-, pp. 58-59) Intelligent office build- 
ings - the energy house in the MediaPark of Cologne. Ahrens, 
H. (Suter und Suter GmbH, Duesseldorf (Germany)). Gas-, 
Elektrizitaets- und Wasserwerke Koeln AG (GEW) (Germany); 
industrie- und Handelskammer zu Koeln (Germany); Stadt Koeln 
(Germany). Amt fuer Stadtentwicklungsplanung. 1991. 74p. (in 
German). From Experts’ symposium on solar technology: Focus - 
the region of Cologne; Koeln (Germany); 6-8 Jun 1991. In Solar 
technology. Focus - the region of Cologne. Documentation. Order 
Number DE93758471. Source: OSTI; NTIS (US Sales Only). 
Intelligent buildings are buildings which “intelligently” and using 
the newest technologies react to the needs of the users, the envi- 
ronment and society thus meeting the actual requirements of 
people. The building and its surroundings are regarded as integral. 
Starting from the description of three examples, the energy house 
in the Media Park of Cologne is dealt with. Important goals of the 
project are the launching, application and propagation of energy- 
saving construction modes and techniques which do not adversely 
affect the environment. The air conditioning takes place through a 
source air system and a cool water-cool ceiling system. (BWI). 


9237 (CONF-9208196-1) A building massing intelligent 
design tool. Brown, G.Z.; Meacham, M.A.; Miller, P.A.; McDonald, 
M.; Kline, J.A.; Sastry, B. Oregon Univ., Eugene, OR (United 
States). Dept. of Architecture. [1992]. 6p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FC01-89CE22051. 
From InterSymp ‘92; Baden-Baden (Germany); Aug 1992. Order 
Number DE93003565. Source: OSTI; NTIS; INIS; GPO Dep. 

The Building Massing Intelligent Design Tool is one module within 
an expert system intended to assist architects in making building 
massing decisions which will result in energy efficient buildings. 


9238 (CONF-9209284—-1) Design for manufacture of en- 
ergy efficient housing in the 21st century. Kellett, R. Oregon 
Univ., Eugene, OR (United States). Center for Housing Innovation. 
[1992]. 14p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FC01-89CE22051. From International En- 
ergy Agency (IEA) future buildings forum; Espoo (Finland); 1-3 Sep 





1992. Order Number DE93003542. Source: OSTI; NTIS; INIS; 
GPO Dep. 

This paper presents work in progress in ‘Design for Energy 
Efficiency’, one of fifteen task areas within the United States De- 
partment of Energy sponsored Energy Efficient Industrialized 
Housing (EEIH) research program. In this task area, the design, 
engineering and manufacturing disciplines of the program seek to 
generate an agenda of energy related research and development 
priorities from visions of industrialized housing systems for the year 
2030. Of the several housing and energy demand scenarios ex- 
plored, this paper illustrates one — a low cost concrete panel 
system for housing at multi-family densities in hot arid, cooling 
dominated climates (Arizona). This particular scenario explores the 
opportunity of industrialized technologies to passively condition 
housing in this context. Aspects of both the long term vision — as 
system performance specifications, and the short term research pri- 
orities — as a roster of proposed research activities, are presented. 


9239 (CONF-921238-1) An environmental rating for heat 
pump equipment. Hughes, P.J. Oak Ridge National Lab., TN 
(United States). [1992]. 15p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC05-840R21400. From 
Canada/United States joint workshop on heat pump standards for 
performance rating; Toronto (Canada); 7-8 Dec 1992. Order Num- 
ber DE93004526. Source: OSTI; NTIS; GPO Dep. 

The major federal and state regulatory trends that may affect 
heat pump markets are reviewed. Then the confluence of federal 
and state regulation, and what that may mean for heat pump mar- 
kets, is discussed. The conclusion reached, and therefore the 
assumption for the rest of the paper, is that state regulators will in- 
creasingly be managing the environmental impacts associated with 
alternative heating, cooling, and water heating methods within the 
framework of Integrated Resource Planning (IRP). The input needs 
of IRP are reviewed, and some shortcomings of existing rating pro- 
cedures for providing the IRP inputs are identified. Finally, the 
paper concludes with a brief suggestion on course of action. 


9240 (CONF-930427—1) Heat pump technology: Respond- 
Ing to new opportunities. Baxter, V.D. (Oak Ridge National Lab., 
TN (United States)); Creswick, F.A.; Snelson, W.K. Oak Ridge Na- 
tional Lab., TN (United States). [1993]. 21p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC05- 
840R21400. From 4. International Energy Agency heat pump 
conference: heat pump for energy efficiency and environmental 
progress; Maastricht (Netherlands); 26-29 Apr 1993. Order Number 
DE93005939. Source: OSTI; NTIS; GPO Dep. 

This paper provides an update on advanced heat pump research 
and development activities in the United States and Canada. Un- 
der the general area of vapor compression technology a major 
need toward which these research programs are directed is the de- 
velopment of viable alternatives to HCFC-22 for heat pump and 
air-conditioning applications. The HCFC phaseout provides an op- 
portunity to develop advanced refrigeration equipment for the new 
refrigerants which has higher energy efficiency than current heat 
pump systems. Programs are underway in both industry and gov- 
ernment laboratories and are characterized by close collaboration 
between major manufacturers and government agencies to plan 
and execute the research. Under the general area of thermally ac- 
tivated heat pump technology, there are several cooperative 
early-commercialization activities being conducted on gas-fired 
heat pumps and chillers by government, HVAC industry, and gas 
utility organizations. 


9241 (DOE/CE/21007—T1) Looking past the first year: Do 
the savings last?: A study of the persistence of energy sav- 
ings in low-income Wisconsin residences, final report. Narum, 
D.; Pigg, S.; Schlegel, J. Wisconsin Energy Conservation Corp., 
Madison, WI (United States). Sep 1992. 151p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG01- 
90CE21007. Order Number DE93007017. Source: OSTI; NTIS; 
GPO Dep. 

Wisconsin Energy Conservation Corporation (WECC) conducted 
a Study of the Persistence of Energy Savings in Low-Income Wis- 
consin Residences for the Department of Energy’s (DOE) Existing 
Buildings Efficiency Program. The study assessed the persistence 
of energy savings resulting from participation in the Wisconsin 
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Utility Weatherization Assistance Program (UWAP). The study as- 
sessed the impact of weatherization and heating system measures 
up to eight years after the installation of energy conservation mea- 
sures (ECMS) in low-income, gas-heated residences, the majority 
of which are 1- and 2-unit buildings. Primary data for the study 
came from two utilities, Wisconsin Gas Company and Madison 
Gas & Electric Company. Both utilities provided WECC with their 
weatherization program databases, which contained participant in- 
formation back to 1982. WECC also obtained fuel consumption 
information for the program participants from each utility. The con- 
sumption histories spanned a 6-year period from March 1985 
through May 1991 for Wisconsin Gas Company participants, and a 
5-year period from October 1986 through August 1991 for Madison 
Gas & Electric Company participants. After attrition, the study 
included 5,129 customers from the Wisconsin Gas Company pro- 
gram and 1,553 customers from the Madison Gas & Electric 
Company program. 


9242 (ETDE-mf-93766033) Component-integrated heating 
systems and building services for future structural concepts 
(hybrid heating systems) - hygienic aspects. Interim report GB 
69/91. Rueden, H.; Kruppa, B. Freie Univ. Berlin (Germany). Inst. 
fuer Hygiene; Bundesministerium fuer Forschung und Technologie, 
Bonn (Germany). Mar 1991 25p. (In German). Contract BMFT 
0338928A. Order Number DE93766033. Source: OSTI; NTIS (US 
Sales Only). 

With the aim to demonstrate the hygienic safety of hybrid heat- 
ing systems sedimentation tests have been carried out on samples. 
As the circulation air in the cavities may possibly lead to the trans- 
mission and distribution of microorganisms (fungi and bacteria) the 
knowledge of the growing behaviour of the microorganisms on 
different building materials is absolutely necessary. As sample ma- 
terials gypsum plasterboards, lime sand and concrete slabs have 
been used. The sedimentation tests showed a dependence of the 
occurence of a contamination in connection with varying climatic 
influences. Particularly bacterial sporulators may be extremely re- 
sistant as they do not die immediately after drying out. Gypsum 
plasterboards tend to have a slightly lower microbial colonisation. 
(BWI) With 12 tabs. 


9243 (IA-1471, pp. 165) The impact of improved sealing 
of dwellings on indoor radon levels in Arad (Israel). Margaliot, 
M.; Sclesinger, T.; Even, O.; Israeli, Y.; Shamai, Y.; Zakoski, D.; 
Elikam, O.; Neeman, E.; Brenner, S. Weizmann Inst. of Science, 
Rehovoth (Israel). Dept. of Physics. Aug 1992. In Research labora- 
tories annual report 1991. [247] Order Number DE93609217. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. HOUSES/indoor air pollution; HOUSES/ 
airtightness; RADON/houses; INDOOR AIR POLLUTION/radon; 
BUILDUP; HOUSES; AIRTIGHTNESS; RADON 


9244 (IBP-GB-68/91) Development of a thermotropic sun 
protection for integration in LEGIS systems (TALD). Final re- 
port. Munding, M.; Bagheri, H.; Schreiber, E. Fraunhofer-institut 
fuer Bauphysik, Stuttgart (Germany); Bundesministerium fuer 
Forschung und Technologie, Bonn (Germany). 30 Apr 1991. 47p. 
(In German). Contract BMFT 0335003L. Order Number 
DE93766028. Source: OSTI; NTIS (US Sales Only). 

In the context of this work, thermotropic reaction gel was exam- 
ined in actual outside boundary conditions. An existing computer 
program for the numerical description of the energy behaviour of 
transparent insulated wall systems was thoroughly revised for the 
requirements with thermotropic sun protection. The comparison of 
experimentally determined results on transparent insulated wall 
elements with the calculations showed good agreement. The evalu- 
ation of the measurements showed that the reaction gel had a 
positive effect on the control of the thermotropic sun protection, as 
due to the heating of the gel connected with absorption, the fully 
dimmed effect is reached more quickly. (orig.) With 11 refs., 9 
tabs., 18 figs. 


9245 (IKE-4-134) Integrational approach with planning 
computed simulation and operational support for optimizing 
the technical systems in buildings. Feasibility study. Bach, H.; 
Hinkelmann, M.; Madjidi, M.; Schmidt, F. Stuttgart Univ. (Ger- 
many). Inst. fuer Kernenergetik und Energiesysteme. Apr 1992. 
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126p. (In German). Order Number DE93758506. Source: OSTI; 
NTIS (US Sales Only). 

Within the framework of a research programme supported by the 
Land Baden-Wuerttemberg the Institute for Nuclear Energetics and 
Energy Systems will develop a computer-aided system for the per- 
manent aquisition, management and preparation of data which are 
necessary for the planning, dimensioning and operation of space 
hvac systems. As a first step a feasibility study has been worked 
out in order to make a cost-benefit estimation. The paper presents 
the main results of this feasibility study. (BWI). 


9246 (IVO-A-08/92) Dimensioning of the floor heating 
system. Tirkkonen, P. Imatran Voima Oy (iVO), Helsinki (Finland). 
1992. 154p. (In Finnish). Order Number DE93761346. Source: 
OSTI; NTIS. 

The aim of this thesis was to develop power dimensioning and 
control methods for underfloor heating implemented by heating ca- 
bles. Dimensioning, economy and control were studied based on 
the calculation program developed in this work. The energy con- 
sumption and power behaviour of a building dimensioned and 
controlled by employing the developed methods were studied by 
using the TASE program. According to the calculations, the optimal 
insulation thicknesses in terms of economy were: accumulating 
floor heating some 10 cm, direct floor heating some 15 cm. It is 
recommended to use 5 cm of extra insulation at the edge of the 
floor. The optimal thickness of the slab in terms of economy were 
7...9 cm. The control-technical quantities of the floor surface tem- 
perature varied in practical floor heating dimensioning as follows: 
Gain 5,7...9,2 deg C, time constant 7...20 h, delay time 0,5...1,9 h. 
When the sensor of the thermostat is placed just below the surface 
material in accumulating heating, the setpoint value of the floor 
thermostat must be greater than the actual surface temperature as 
follows: clinker 8 mm 0,5 deg C, parquet 12 mm 4,3 deg C, par- 
quet 25 mm 7,5 deg C, plastic carpet 6 mm 4,1 deg C. When the 
proportion of accumulating floor heating was changed to include 50 
% instead of 0 % of the surface area (177m?*), the consumption of 
heating energy increased from 21.1 MWh to 22.8 MWh. When the 
floor heating is dimensioned by using the energy- and material 
prices of today, the increased level of accumulating doubles the 
peak power need compared to the radiator heating. About 65 per 
cent of the heating energy can then be produced in the night time. 


9247 (LBL-30032) Method of measuring nighttime 
U-values using the Mobile Window Thermal Test (MoWITT) Fa- 
cility. Klems, J.H. Lawrence Berkeley Lab., CA (United States). 
Apr 1992. 18p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC03-76SF00098. (CONF-9206112—4: 
1992 American Society of Heating, Refrigerating, and Air- 
Conditioning Engineers (ASHRAE) meeting, Baltimore, MD (United 
States), 27 Jun - 1 jul 1992). Order Number DE93004778. Source: 
OSTI; NTIS; GPO Dep. 

Although primarily designed for studying the dynamic net energy 
flows through fenestration systems over the full diurnal cycle, the 
Mobile Window Thermal Test (MoWiTT) Facility is also frequently 
used to measure nighttime U-values. These measurements have 
the advantage of incorporating the exterior film coefficient resulting 
from the true ambient conditions at a particular time and location, 
rather than relying on a laboratory simulation of some assumed av- 
erage or extreme condition. On the other hand, the MoWiTT is a 
much more complicated facility than a laboratory hot box, and the 
number of potential error sources is correspondingly larger. The 
method of deriving the nighttime U-value from directly measured 
data and the effect of random and systematic errors are discussed. 


9248 (LBL-32158) Proposed guidelines for using Energy 
Management and Control Systems for performance monitor- 
ing. Heinemeier, K.; Akbari, H. Lawrence Berkeley Lab., CA 
(United States). Mar 1992. 12p. Sponsored by USDOE, Washing- 


ton, DC (United States). DOE Contract AC03-76SF00098. 
(CONF-920828-26: American Council for an Energy-Efficient 
Economy (ACEEE) summer study on energy efficiency in buildings, 
Pacific Grove, CA (United States), 30 Aug - 5 sep 1992). Order 
Number DE93004720. Source: OSTI; NTIS; GPO Dep. 

Monitoring of energy consumption and building operation are im- 
portant parts of conservation savings analysis, although effective 
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monitoring can be quite expensive. Energy management and Con- 
trol Systems (EMCSS) contain all of the same equipment that is 
usually installed for monitoring, however, and can often be used for 
this application. Since EMCSs are installed in a growing number of 
commercial buildings, the addition of conventional energy monitor- 
ing equipment can be redundant. EMCSs are not designed with 
monitoring in mind, however. The characteristics of an EMCS are 
determined by the building's control needs rather than by monitor- 
ing needs, so EMCS-based monitoring can have several 
complicating factors. Differences between the EMCS models, the 
installed options at sites with the same model, or the degree of 
system utilization at a site can mean the difference between a sys- 
tem that can be used for monitoring immediately, and one that 
cannot be used at all. In instituting monitoring programs that in- 
clude EMCSs as tools, guidelines defining procedures and the 
required system capabilities would be quite helpful. In this paper, 
we propose guidelines for EMCS monitoring, based on our evalua- 
tion of monitoring procedures in earlier case studies. These 
guidelines could be used to help in determining whether EMCSs 
can be used for monitoring at particular sites. The guidelines also 
discuss how to find out if the necessary elements are present, and 
what to do if these elements are not present. Finally, we discuss 
how these guidelines could be used in the development of the 
EMCS-based monitoring technology, and the advantages that 
could be realized through that development. 


9249 (LBL-32170) Persistence of savings in multifamily 
public housing. Ritschard, R.; McAllister, A. Lawrence Berkeley 
Lab., CA (United States). Apr 1992. 16p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC03-76SF00098. 
(CONF-920828-27: American Council for an Energy-Efficient 
Economy (ACEEE) summer study on energy efficiency in buildings, 
Pacific Grove, CA (United States), 30 Aug - 5 sep 1992). Order 
Number DE93004722. Source: OSTI; NTIS; GPO Dep. 

In a previous study of 43 retrofit cases in multifamily public hous- 
ing, it was found that initial energy savings did not always persist 
into the second and third post-retrofit years in the cases where 
there were at least two years of post-retrofit data. In this study, we 
revisit the topic of persistence of savings in low-income multifamily 
buildings by collecting additional energy consumption data from 
many of the 43 retrofit cases analyzed in the previous work. These 
new data, in most cases, cover the second through fourth years of 
post-retrofit energy performance, weather variations, and occu- 
pancy patterns. We include only those retrofit cases where there 
has been no new installation of conservation measures. A utility bill 
analysis was conducted using the Princeton Scorekeeping Method 
(PRISM). The analysis considered climate variation, type of build- 
ing and occupant, type of conservation measure, and pre-retrofit 
energy use. We found that the extent to which savings persist de- 
pended on the type of conservation measure installed. Generally, 
energy savings from equipment measures (i.e., heating controls, 
new boilers, solar hot water systems, etc.) that require ongoing 
maintenance were less likely to persist beyond the first post-retrofit 
year. Shell measures (including window replacements), on the other 
hand, maintained their savings over several post-retrofit years. 


9250 (LBL-32198) A new method for predicting the solar 
heat gain of complex fenestration systems. Klems, J.H.; Warner, 
J.L. Lawrence Berkeley Lab., CA (United States). Oct 1992. 21p. 
Sponsored by USDOE, Washington, DC (United States); American 
Society of Heating, Refrigerating and Air-Conditioning Engineers, 
Inc., Atlanta, GA (United States). DOE Contract AC03-76SF00098. 
Agreement BG87-127. (CONF-921239-1: American Society of 
Heating and Refrigerating, and Air Conditioning Engi- 
neers/Department of Energy (ASHRAE/DOE/BTECC) thermal 
performance of the exterior envelopes of buildings 5 conference, 
Clearwater Beach, FL (United States), 7-10 Dec Order Number 
DE93004770. Source: OSTI; NTIS; INIS; GPO Dep. 

A new method of predicting the solar heat gain through complex 
fenestration systems involving nonspecular layers such as shades 
or blinds has been examined in a project jointly sponsored by 
ASHRAE and DOE. In this method, a scanning radiometer is used 
to measure the bidirectional radiative transmittance and reflectance 
of each layer of a fenestration system. The properties of systems 
containing these layers are then built up computationally from the 





measured layer properties using a transmission/multiple-reflection 
calculation. The calculation produces the total directional- 
hemispherical transmittance of the fenestration system and the 
layer-by-layer absorptances. These properties are in turn combined 
with layer-specific measurements of the inward-flowing fractions of 
absorbed solar energy to produce the overall solar heat gain coeffi- 
cient. This method has been used to determine the solar heat gain 
coefficient of a double-glazed window with an interior white shade. 
The resulting solar heat gain coefficient was compared to a direct 
measurement of the same system using the Mobile Window 
Thermal Test (MoWiTT) Facility for measuring window energy per- 
formance, and the two results agreed. This represents the first in a 
series of planned validations and applications of the new method. 


9251 (LBL-32517) The energy saving potential of precool- 
ing incoming outdoor air by indirect evaporative cooling. 
Chen, P.; Qin, H.; Huang, Y.J.; Wu, H.; Blumstein, C. Lawrence 
Berkeley Lab., CA (United States). Sep 1992. 21p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC03- 
76SF00098. (CONF-930118-3: Winter meeting of the American 
Society of Heating, Refrigeration and Air Conditioning Engineers 
(ASHRAE), Chicago, IL (United States), 23-27 Jan 1993). Order 
Number DE93004773. Source: OSTI; NTIS; GPO Dep. 

This paper investigates the energy saving potentials of using in- 
direct evaporative coolers to precool incoming outdoor air as the 
first stage of a standard cooling system. For dry and moderately 
humid locations, either exhaust room air or outdoor air can be 
used as the secondary air to the indirect evaporative precooler with 
similar energy savings. Under these conditions, the use of outdoor 
air is recommended due to the simplicity in installing the duct 
system. For humid locations, the use of exhaust room air is recom- 
mended because the precooling capacity and energy savings will 
be greatly increased. For locations with short cooling seasons, the 
use of indirect evaporative coolers for precooling may not be 
worthwhile. The paper also gives some simplified indices for easily 
predicting the precooling capacity, energy savings and water con- 
sumption of an indirect evaporative precooler. These indices can 
be used for cooling systems with continuous operation, but further 
work is needed to determine whether the same indices are also 
suitable for cooling systems with intermittent operations. 


9252 (LBL-32736) Integrated envelope and lighting tech- 
nologies for commercial bulidings. Selkowitz, S.; Schuman, J. 
Lawrence Berkeley Lab., CA (United States). Jul 1992. 18p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC03-76SF00098. (CONF-921203-7: Thermal performance of the 
exterior envelopes of buildings, Clearwater, FL (United States), 7- 
10 Dec 1992). Order Number DE93004729. Source: OSTI; NTIS; 
GPO Dep. 

Fenestration systems are major contributors to peak cooling 
loads in commercial buildings and thus to HVAC system costs, 
peak electric demand, and annual energy use. These loads can be 
reduced significantly through proper fenestration design and the 
use of daylighting strategies. However, there are very few docu- 
mented applications of energy-saving daylighted buildings today, 
which suggests that significant obstacles to efficient fenestration 
and lighting design and utilization still exist. This paper reports 
results of the first phase of a utility-sponsored research, develop- 
ment, and demonstration project to more effectively address the 
interrelated issues of designing and implementing energy-efficient 
envelope and lighting systems. We hypothesize that daylighting 
and overall energy efficiency will not be achieved at a large scale 
until true building integration has been accomplished to some 
meaningful degree. Moving beyond the vague concept of “intelli- 
gent’ buildings long popular in the design sector, we attempt to 
integrate component technologies into functional systems in order 
to optimize the relevant building energy performance and occupant 
comfort parameters. We describe the first set of integrated enve- 
lope and lighting concepts we are developing using available 
component technologies. Emerging and future technologies will be 
incorporated in later phases. Because new hardware systems 
alone will not ensure optimal building performance, we also dis- 
cuss obstacles to innovation within the design community and 
proposed strategies to overcome these obstacles. 
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9253 (LBL—32931) A method of optimizing solar control 
and daylighting performance in commercial office buildings. 
Sullivan, R.; Lee, E.S.; Selkowitz, S. Lawrence Berkeley Lab., CA 
(United States). Sep 1992. 14p. Sponsored by USDOE, Washing- 
ton, DC (United States); California Inst. for Energy Efficiency, 
Berkeley, CA (United States). DOE Contract AC03-76SF00098. 
(BS—291 ;CONF-921203—8: Thermal performance of the exterior 
envelopes of buildings, Clearwater, FL (United States), 7-10 Dec 
1992). Order Number DE93004730. Source: OSTI; NTIS; GPO 
Dep. 

We present a method for analyzing the annual cooling and light- 
ing electricity use and peak demand associated with varying 
fenestration and lighting strategies in commercial office buildings. A 
prototypical office building module consisting of four perimeter 
zones and a central core zone was defined and a series of DOE-2 
building energy simulations were completed to create a data base 
for varying fenestration and lighting system parameters. Using re- 
gression analysis procedures, we characterize energy and peak 
performance pattems as a function of solar aperture, defined as 
the product of shading coefficient and window-to-wall ratio, and ef- 
fective daylighting aperture, defined as the product of visible 
transmittance and window-to-wall ratio. Optimum performance con- 
sists of defining the solar and effective daylighting aperture values 
that minimize annual energy consumption and peak demand, a 
process easily facilitated by the methods described herein. 


9254 (LBL-33103) Air exchange effectiveness in office 
bulldings: Measurement techniques and results. Fisk, W.J.; 
Faulkner, D. Lawrence Berkeley Lab., CA (United States). Jul 
1992. 16p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC03-76SF00098. (CONF-9207170-1: 
International symposium on room air convection and ventilation ef- 
fectiveness, Tokyo (Japan), 22-24 Jul 1992). Order Number 
DE93004719. Source: OSTI; NTIS; GPO Dep. 

We define two air exchange effectiveness parameters which indi- 
cate the extent of short circuiting, mixing, or displacement air flow 
in an entire building, the air diffusion effectiveness which indicates 
the air flow pattern locally, and the normalized local age of air. 
After describing two tracer gas procedures for measuring these pa- 
rameters, we discuss assumptions inherent in the data analysis 
that are often violated in large office buildings. To obtain valuable 
data, careful selection of buildings for measurements and assess- 
ments to determine if operating conditions are reasonably 
consistent with the assumptions are necessary. Multiple factors, in 
addition to the air flow pattern in the occupied space, can affect 
measurement results, consequently, the interpretation of measure- 
ments is not straightforward. We summarize the results of 
measurements in several office buildings and in a research labora- 
tory. Almost all measurements indicate that the extent of both short 
circuiting and displacement flow is small. A moderate amount of 
short circuiting is evident from a few measurements in rooms with 
heated supply air. Ages of air and their reciprocals (local ventilation 
rates) often vary substantially between rooms, probably because of 
room-to-room variation in the rate of air supply. For future 
research, we suggest assessments of measurement accuracy, de- 
velopment of measurement approaches that may be practically 
applied for a broader range of buildings, and a greater focus on 
pollutant removal efficiencies. 


9255 (NEI-DK-1047) Assistance to Tabor Municipality, 
Czechoslovakia: Study for energy saving activities housing 
complex - Tabor. Phase 1. Kampsax A/S, Hvidovre (Denmark). 
May 1992. 131p. Order Number DE93761252. Source: OSTI; NTIS. 

In cooperation with GP consult, Consulting Engineers, 
Czechoslovakia. 

A study of the possibilities for energy savings in a multi-story 
apartement building complex located in "Luznice” in Tabor, 
Czechoslovakia. The construction of this housing complex was 
started in 1978. The project should outline the technical and orga- 
nizational activities which are needed for reaching a target of 
recovering 30-40 % of the present energy losses in the "Luznice” 
area. It is recommended that the weather shield of the pilot- 
building is improved to the recommended standard in accordance 
with the energy-saving and pay-back period of max. 8 years, and 
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that thermostatic radiator valves, meters, insulation etc. are in- 
stalled. It is claimed that a short-term training course for the local 
engineers, architects, boiler central staff and personnel involved in 
this project is necessary. Information should be given to the resi- 
dents followed up by instructions on how to use the radiator 
thermostats and meters, how to save energy, how to avoid humid- 
ity damage (mouki spots on the wall), the difference between the 
existing and a new system to pay for heat, hot and cold water etc. 
The energy savings potential in the pilot-building has been calcu- 
lated, including estimates of the required investements and simple 
pay-back periods. The calculation of the pay-back periods is based 
on Czechoslovakian prices of brown coal, heavy and light fuel oil 
etc. and estimated world market prices on equipment. The price of 
labour is calculated according to Czechoslovakian conditions. The 
pay-back periods are based on the assumption that all work is car- 
ried out by professional, local workers. (AB). 


9256 (NYSERDA-92-9) Indoor air quality study in Agency 
Building Two, Empire State Plaza, Albany, New York: Final re- 
port. New York State Energy Research and Development 
Authority, Albany, NY (United States); GEOMET Energy Technolo- 
gies, Inc., Germantown, MD (United States). Apr 1992. 42p. 
Sponsored by New York State Energy Research and Development 
Authority, Albany, NY (United States). Source: OSTI; New York 
State Energy Research and Development Authority, Two Rocke- 
feller Plaza, Albany, NY 12223. 

The quality of the indoor environment and potential health con- 
quences have become major concerns for occupants of office 
buildings. Increasing ventilation rates are often recommended as a 
potential solution for indoor air quality (IAQ) problems, whether real 
or perceived as real by occupants. To date, limited quantitative 
data have been collected to relate increased outdoor-air intake to 
commonly measured IAQ or comfort parameters. The purpose of 
this study, conducted by GEOMET Technologies, Inc. for the New 
York State Energy Research and Development Authority, was to 
quantitatively assess the effect of ventilation rate on indoor air 
quality and associated parameters in an occupied office building, 
and occupant perceptions of air quality and comfort in the building. 
The building studied, a 20-story office tower located at the Empire 
State Plaza in Albany, New York, has a total floor area of approxi- 
mately 100,000 ft. The building is operated by the New York State 
Office of General Services (OGS). The air-distribution component 
of the heating, ventilating, and air-conditioning (HVAC) system for 
the building consists of two air-handling units that serve the 
perimeter of the building through induction supply-air units and two 
other units that serve the core area of the building through ceiling 
diffusers. The perimeter system has separate zones that serve the 
north and south sides of the building, and the core system is zoned 
to individually serve the upper and lower halves of the building. 


9257 (ORNL/CON-323) Evaluation of Bonneville’s 1988 
and 1989 Residential Weatherization Program: A Northwest 
study of program dynamics. Brown, M.A.; White, D.L. Oak Ridge 
National Lab., TN (United States). Dec 1992. 81p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC05- 
840R21400. Order Number DE93005500. Source: OSTI; NTIS; 
GPO Dep. 

This study continues the series of evaluations of the Bonneville 
Power Administration's long-term Residential Weatherization Pro- 
gram (RWP) by examining the energy saved by its 1988 and 1989 
participants. The sample of participants for this study was drawn 
from 10 utilities covering the region's three climate zones. Six of 
these utilities were included in the 1988 RWP evaluation, and eight 
of them were included in the 1989 RWP evaluation. This study 
analyzes data on 356 participating households in 1988, 433 partici- 
pants in 1989, and a comparison group of 1170 nonparticipants in 
1988 and 1466 in 1989. Previous evaluations of Bonneville’s 
earlier weatherization programs provide an historic context for ana- 
lyzing program dynamics. 


9258 (ORNU/M-2611) Buildings energy efficiency in the 
Southeast: Summary of workshop: Report to attendees. Oak 
Ridge National Lab., TN (United States). Jan 1993. 22p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC05- 
840R21400. (CONF-9206331—Summ.: Buildings energy efficiency 
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in the Southeast, Newnan, GA (United States), 8-9 Jun 1992). Or- 
der Number DE93005264. Source: OSTI; NTIS; GPO Dep. 

In June 1992, energy service providers from around the South- 
eastern United States gathered at the Shenandoah Environment 
and Education Center of Georgia Power Company, to discuss is- 
sues related to energy efficiency buildings in the region. The 
meeting was organized by an ad hoc planning committee under 
the auspices of the Atlanta Support Office of the DOE. The objec- 
tives of the Workshop were to provide a forum for regional energy 
service providers to discuss matters of mutual concern and to 
identify issues of particular relevance to the Southeast. What char- 
acterizes energy use in the Southeast? Most lists would include 
rapid population growth, high temperatures and humidity, a large 
air conditioning load on utilities, a relatively clean environment, and 
regulatory processes that seek to keep energy prices low. There 
was less unanimity on what are the priority issues. No definitive list 
of priorities emerged from the workshop. Participants did identify 
several areas where work should be initiated: networking, training/ 
certification/education, performance of technical measures, and 
studies of market forces/incentives/barriers. The most frequently 
mentioned context for these work areas was that of utility 
programs. Presentations given during the first morning provided at- 
tendees an overview of energy use in the region and of building 
energy conservation programs being implemented both by state 
agencies and by utilities. These were the base for breakout and 
plenary sessions in which attendees expressed their views on spe- 
cific topics. The regional need mentioned most often at the 
workshop was for networking among energy service providers in 
the region. In this context, this report itself is a follow up action. 
Participants also requested a regional directory of energy program 
resources. DOE agreed to assemble a preliminary directory based 
upon input from workshop attendees. Because the response was 
quick and positive, a directory is part of this document. 


9259 (PNL-8424-Vol.2) Fort Drum integrated resource as- 
sessment: Volume 2, Baseline detail. Dixon, D.R.; Armstrong, 
P.R.; Brodrick, J.R.; Daellenbach, K.K.; Di Massa, F.V.; Keller, 
J.M.; Richman, E.E.; Sullivan, G.P.; Wahlstrom, R.R. Pacific North- 
west Lab., Richland, WA (United States). Dec 1992. 89p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE93006016. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The US Army Forces Command (FORSCOM) has tasked the 
Pacific Northwest Laboratory (PNL) as the lead laboratory support- 
ing the US Department of Energy (DOE) Federal Energy 
Management Program's mission to identify, evaluate, and assist in 
acquiring ali cost-effective energy projects at Fort Drum. This is a 
model program PNL is designing for federal customers served by 
the Niagara Mohawk Power Company. It will identify and evaluate 
all electric and fossil fuel cost-effective energy projects; develop a 
schedule at each installation for project acquisition considering 
project type, size, timing, and capital requirements, as well as en- 
ergy and dollar savings; and secure 100% of the financing required 
to implement electric energy efficiency projects from Niagara Mo- 
hawk and have Niagara Mohawk procure the necessary contractors 
to perform detailed audits and install the technologies. This report 
documents the assessment of baseline energy use at one of Nia- 
gara Mohawk's primary federal facilities, the FORSCOM Fort Drum 
facility iocated near Watertown, New York. It is a companion report 
to Volume 1, the Executive Summary, and Volume 3, the Resource 
Assessment. This analysis examines the characteristics of electric, 
gas, oil, propane, coal, and purchased thermal capacity use for 
fiscal year (FY) 1990. It records energy-use intensities for the facili- 
ties at Fort Drum by building type and energy end use. It also 
breaks down building energy consumption by fuel type, energy end 
use, and building type. A complete energy consumption reconcilia- 
tion is presented that includes the accounting of all energy use 
among buildings, utilities, central systems, and applicable losses. 


9260 (PNL-—8424-Vol.3) Fort Drum integrated resource as- 
sessment: Volume 3, Resource assessment. Dixon, D.R.; 
Armstrong, P.R.; Daellenbach, K.K.; Dagle, J.E.; Di Massa, F.V.; 
Elliott, D.B.; Keller, J.M.; Richman, E.E.; Shankle, S.A.; Sullivan, 
G.P.; Wahlstrom, R.R. Pacific Northwest Lab., Richland, WA 





(United States). Dec 1992. 247p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC06-76RL01830. Order 
Number DE93006017. Source: OSTI; NTIS; INIS; GPO Dep. 

The US Army Forces Command (FORSCOM) has tasked Pacific 
Northwest Laboratory (PNL) as the lead laboratory supporting the 
US Department of Energy (DOE) Federal Energy Management 
Program's (FEMP) mission to identify, evaluate, and assist in ac- 
quiring all cost-effective energy projects at Fort Drum. This is a 
model program PNL is designing for federal customers served by 
the Niagara Mohawk Power Company (Niagara Mohawk). It will (1) 
identify and evaluate all electric and fossil fuel cost-effective energy 
projects; (2) develop a schedule at each installation for project ac- 
quisition considering project type, size, timing, capital requirements, 
as well as energy and dollar savings; and (3) secure 100% of the 
financing required to implement electric energy efficiency projects 
from Niagara Mohawk and have Niagara Mohawk procure the nec- 
essary contractors to perform detailed audits and install the 
technologies. This report provides the results of the fossil fuel and 
electric energy resource opportunity (ERO) assessments performed 
by PNL at one of Niagara Mohawk’s primary federal facilities, the 
FORSCOM Fort Drum facility located near Watertown, New York. It 
is a companion report to Volume 1, the Executive Summary, and 
Volume 2, the Baseline Detail. 


9261 (PNL-8458) Inspection and assessment of energy 
conservation opportunities at Ellis Island National Park, Ellis 
Island, New York. Armstrong, P.R.; Parker, G.B.; Richman, E.E. 
Pacific Northwest Lab., Richland, WA (United States). Dec 1992. 
39p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE93006606. Source: 
OSTI; NTIS; GPO Dep. 

Ellis Island is a National Park Service (NPS) facility located in 
New York Harbor that hosts two million visitors per year. The main 
building houses exhibits and artifacts, food and gift concessions, 
and staff work and office spaces in a 200,000-square-foot floor 
area. Heating and cooling of the main building are provided by a 
central heating and cooling plant, housed in an adjacent 20,000- 
square-foot building, with distribution by nine main fan systems and 
perimeter radiators. Energy end-use estimates were obtained by 
reconciling connected load characteristics with billing data. The 
energy-use intensities are about 40 kWh/ft?-yr for electricity and 
170,000 Btu/ft?-yr for natural gas. Energy use is higher than ex- 
pected for facilities of this type in this region. This high energy use 
is due to a number of factors. A large fraction of the lighting is pro- 
vided by incandescent lamps. Constant-volume air-handlers and 
reheat coils are used in most of the exhibit spaces. Tight tempera- 
ture and humidity control is achieved in these spaces at the 
expense of substantial energy use for simultaneous heating and 
cooling. The large window area is made up of entirely of single- 
glazed units. Ventilation is controlled by time schedules, not 
occupant load. Most motors and pumps are single-speed rather 
than the more efficient variable speed drive type. A preliminary as- 
sessment of the potential for energy conservation has been made 
after a site inspection and analysis of utility bills, building plans, 
and other information. The electric savings potential is over 30% 
using available, generally cost-effective technologies. The fossil fuel 
savings potential is over 1,500 MBtu per year and could be much 
higher because 10,000 MBtw/yr of natural gas consumption could 
not be accounted for in our analysis. Cost-effective Energy Conser- 
vation Opportunities were identified in the areas of lighting, HVAC, 
central plant, envelope, motors, and other equipment and loads. 


9262 (PNL-SA-20379) A knowledge-based system for au- 
tomated evaluation of energy standards compliance. Quadrel, 
R.W.; Brambley, M.R.; Stratton, R.C. Pacific Northwest Lab., Rich- 
land, WA (United States). Sep 1992. 2p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO06-76RL01830. 
(CONF-920828-17: American Council for an Energy-Efficient 
Economy (ACEEE) summer study on energy efficiency in buildings, 
Pacific Grove, CA (United States), 30 Aug - 5 sep 1992). Order 
Number DE93001313. Source: OSTI; NTIS; GPO Dep. 

It has been estimated that as much as 60% of the energy used 
to heat, cool, and illuminate buildings could be saved through bet- 
ter design. Although energy standards provide a benchmark 
against which designers may measure their designs, compliance 
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evaluation often requires tedious calculation. We are building a 
computer program, the Energy Standards Intelligent Design Tool 
(ES-IDT), that addresses these issues. The ES-IDT automatically 
and continually evaluates a building design as it is being devel- 
oped on a CAD system. If the emerging design begins to deviate 
from compliance with ASHRAE Standard 90.1-1989, the ES-IDT 
notifies the architect, indicating which section of the standard was 
violated and what design decision(s) caused the violation. The ES- 
IDT also will suggest some design options to improve the energy 
efficiency of the building. 


9263 (PNL-SA-20552) Measured energy savings from us- 
ing night temperature setback. Szydiowski, R.F. (Pacific 
Northwest Lab., Richland, WA (United States)); Wrench, L.E.; 
O'Neill, P.J.; Paton, J.B. Pacific Northwest Lab., Richland, WA 
(United States). Oct 1992. 8p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC06-76RL01830. (CONF- 
921021-4: 15. world energy engineering congress (WEEC), 
Atlanta, GA (United States), 13-15 Oct 1992). Order Number 
DE93005028. Source: OSTI; NTIS; GPO Dep. 

The measured energy savings resulting from using night temper- 
ature setback in typical light-construction wooden office buildings 
was determined. Researchers installed monitoring equipment in a 
six-building sample of two-story wooden buildings at Fort Devens, 
Massachusetts. Data obtained during both single-setting and night- 
setback operating modes were used to develop models of each 
building’s heat consumption as a function of the difference between 
inside and outside temperature. These models were used to esti- 
mate seasonal savings that could be obtained from the use of 
night-setback thermostat control. The measured savings in heating 
energy from using night temperature setback for the six Fort De- 
vens buildings ranged from 14% to 25%; the mean savings was 
19.2%. Based on an energy cost of $0.65/therm of natural gas, the 
estimated average cost savings of using automatic setback ther- 
mostats in these buildings is $780 per year per building. 


9264 (PNL-SA-21275) Economics and utility energy- 
efficiency programs: Energy-efficient manufactured housing. 
Lee, A.D.; Onisko, S.A. Pacific Northwest Lab., Richland, WA 
(United States). Oct 1992. 13p. Sponsored by USDOE, Washing- 


ton, DC (United States). DOE Contract AC06-76RL01830. 
(CONF-9210219-3: 14. annual North American conference of the 
International Association for Energy Economics, New Orleans, LA 
(United States), 26-28 Oct 1992). Order Number DE93005096. 
Source: OSTI; NTIS; GPO Dep. 

As utilities investigate ways to implement conservation programs, 
the differences between customer and utility economic perspec- 
tives become more important. Because utilities bear the cost of 
new energy sources, energy efficiency investments that are cost- 
effective to them may not be cost-effective to their customers who 
pay average energy prices and have different economic parame- 
ters. The Bonneville Power Administration (BPA) and other parties 
in the Pacific Northwest have initiated an innovative manufactured 
(mobile) home energy conservation program. Because manufac- 
tured homes are regulated by the Department of Housing and 
Urban Development (HUD), are exempt from local regulations, and 
comprise up to 50% of new housing starts in some parts of the 
United States, utilities and energy planners need to find creative 
ways to make the economics of manufactured housing energy- 
efficiency investments more attractive. Differences between the 
economic criteria and perspectives of consumers and utilities can 
be used to design energy-efficiency programs. This paper 
discusses life-cycle cost (LCC) analysis as a framework for high- 
lighting these differences and examines other economic criteria. It 
then presents information from the Pacific Northwest manufactured 
housing program to illustrate the application of this framework to a 
real-world program. Findings from this program should,be of inter- 
est to utility and government planners who are designing innovative 
energy-efficiency programs. 


9265 (PNL-SA-21282) Commercial building energy stan- 
dards implementation: Myth vs reality. Conover, D.R.; Jarnagin, 
R.E.; Shankle, D. Pacific Northwest Lab., Richland, WA (United 
States). Aug 1992. 9p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO6-76RL01830. (CONF-920828— 
24: American Council for an Energy-Efficient Economy (ACEEE) 
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summer study on energy efficiency in buildings, Pacific Grove, CA 
(United States), 30 Aug - 5 sep 1992). Order Number 
DE93004335. Source: OSTI; NTIS; GPO Dep. 

Since the advent of building energy standards almost 20 years 
ago there have been numerous codes, standards, and regulations 
(herein after referred to as standards) developed, adopted, and ap- 
plied to new commercial building design and construction. The 
development of these standards occurs primarily at the national 
level, while adoption and implementation occurs at the state and 
local levels of government. Many assume that the mere adoption 
of a standard ensures that compliance is achieved and energy 
conserving buildings automatically result from the process. This as- 
sumption accounts for the myth that all buildings are constructed in 
compliance with the adopted standard and in reality many are not. 
There are many different processes by which standards are 
adopted and actually implemented, and they directly affect how 
close reality is to the myth. The paper presents the different pro- 
cesses used throughout the US to adopt and implement building 
energy standards for new commercial buildings, reviews available 
studies on compliance, discusses the reasons for reduced compli- 
ance, and suggests programs to improve today’s realities. 


9266 (PNL-SA-21651) As-operated heat loss coefficients 
of residential buildings in the Pacific Northwest: An analysis 
of empirical space-heating energy data. Lucas, R.G.; Pratt, R.G. 
Pacific Northwest Lab., Richland, WA (United States). [1992]. 6p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. (CONF-921203—-6: Thermal perfor- 
mance of the exterior envelopes of buildings, Clearwater, FL 
(United States), 7-10 Dec 1992). Order Number DE93005084. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Previous research of residential electrical space-heating data has 
revealed that the heat loss coefficients obtained from empirical 
data (“as-operated” UAs) are, on average, about 25% below the 
UA calculated from the shell construction of each building. This as- 
operated UA is obtained from a linear regression of the measured 
space-heating energy consumption versus the inside-outside tem- 
perature difference. This finding indicates that simple steady-state 
calculation techniques for heating energy consumption utilizing only 
UAs may be inaccurate in estimating annual consumption. The pur- 
pose of this research was to study how climate, construction, and 
occupant variables may affect the as-operated UA and, therefore, 
the annual heating energy consumption. Specifically, the goal is to 
gain a greater understanding of how and why the as-operated UA 
differs from the construction-based nameplate UA. Multiple 
seasons of daily heating data from 131 occupied single-family resi- 
dential sues were analyzed. A multiple linear regression was used 
to generate a model that utilizes the construction-based UAs and 
other characteristics of individual residences to predict an as- 
operated UA that better estimates annual heating energy. 


9267 (SP-92-13) Demand controlled ventilating systems 
sensor tests. Fahlen, P.; Andersson, H.; Ruud, S. Swedish Na- 
tional Testing and Research Inst., Boraas (Sweden). 1992. 190p. 
Order Number DE93761479. Source: OSTI; NTIS. 

A test programme has been designed to evaluate the perfor- 
mance characteristics of sensors for the automatic control of 
ventilation rates. The test programme consists of two main parts, 
one being the evaluation of sensor performance in laboratory tests 
and the other referring to long term characteristics of sensors in 
actual buildings. Included in the present evaluation are nine differ- 
ent types of humidity sensors, two carbon dioxide sensors and five 
mixed gas sensors. The test results indicate that capacitive humid- 
ity sensors are well suited for the control of humidity levels in 
buildings. The combined error of linearity, hysteresis and repeata- 
bility is normally below 5% relative humidity at 20 deg C. The 
cross-sensitivity to variations in the ambient temperature and 
power supply are acceptable and the cross sensitivity to hydrocar- 
bons, carbon dioxide and tobacco smoke is negligible. A plastic 
strip humidity sensor proved unsuitable due to excessive hysteresis 
and linearity errors. Carbon dioxide sensors show acceptable per- 
formance for control purposes but sensor calibration and/or 
adjustment may be a time consuming process. The mixed gas sen- 
sors show a mixed behaviour. Some react strongly to tobacco 
smoke, some slightly and one hardly at all. The characteristic curve 
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was determined using a gas cocktail consisting of equal parts of 
nonane, toluene and octanal. All sensors endured the climatic tests 
reasonably well. Mechanical vibration on the other hand caused 
some of the sensors to break. Electromagnetic fields affected all 
sensors and electric shocks (a simulated strike of lightning) proved 
too much for most of the sensors. (12 refs., 69 figs., 51 tabs.). 


9268 (SP-92-21) Heat losses from air ducts. Fahlen, P. 
Swedish National Testing and Research Inst., Boraas (Sweden). 
1992. 192p. (In Swedish). Order Number DE93761439. Source: 
OSTI; NTIS. 

Results from a preliminary study on heat losses from air ducts 
are presented in this report. A duct system was installed on top of 
the joisting of an attic and the temperature in the space below the 
attic was controlled to approximately +20 deg C. The duct temper- 
ature was controlled to constant values of +20, +30, +40 and +50 
deg C respectively both for the uninsulated duct and for insulation 
with low and high density loose-fill materials. With each type of 
loose-fill material measurements were carried out for two insulation 
levels (0.5 m and 0.6 m) and the specific duct-loss factor F, was 
calculated. A simplified analytical model was developed in order to 
deal with the results in a systematic manner. This model gives the 
heat loss as the product of a material factor (the thermal conductiv- 
ity), a geometrical factor concerning the position of the duct (with 
all dimensions given in equivalent duct diameters) and the temper- 
ature differences between the duct wall and the top and bottom 
sides of the insulation respectively. Reasonable agreement was 
obtained for "thick” insulation between measured and calculated 
values for the total loss although losses to the top side tend to be 
underestimated and losses to the bottom side tend to be overesti- 
mated. A combination of further measurements and computer 
calculations could much improve upon the model. (18 refs.). 


9269 (VTT-PUB-116) Prediction and fault detection of 
building energy consumption using multi-input, single-output 
dynamic model. Pakanen, J. (Technical Research Centre of Fin- 
land, Espoo (Finland). Building Lab.). Technical Research Centre of 
Finland, Espoo (Finland). 1992. 44p. Order Number DE93761305. 
Source: OSTI; NTIS. 

For many years degree-days methods have been used to esti- 
mate building energy consumption. If the difference between the 
actual and estimated energy consumption is large enough there 
may be good reasons to cheek the condition of HVAC-system. 
However, because degree-day method is based only on the out- 
door temperature, there may be large differences between the 
actual and the calculated results without any noticeable failure in 
the system. A new method is proposed, based upon on-line mea- 
surements of weather and other characteristic data. The method is 
capable of being used with building automation systems for failure 
detection. The method uses a multi-input, single-output (MISO) dy- 
namic model to predict the power fluctuation of the building. The 
model parameters are identified recursively by measuring the ac- 
tual power, outdoor temperature, solar radiation, wind velocity and 
indoor temperatures. Other measurements may also be used as in- 
put data. The stochastic variations in power caused by occupants, 
equipment, light, etc, can be included in the model. Measurements 
are taken once an half hour and are used to update the model pa- 
rameters by a recursive extended least square algorithm (RELS). 
The identified model can be used to detect failures of HVAC 
equipment and systems. Verification of the method has been ac- 
complished using real weather data and the TARP-computer 
program for the simulation of a townhouse and measurements col- 
lected from a real test building. 


9270 (VTT-TIED—1330) Influence of environmental 
stresses on the properties of sealants. Rautiainen, L. (Technical 
Research Centre of Finland, Espoo (Finland). Building Materials 
Lab.). Technical Research Centre of Finland, Espoo (Finland). 
1992. 21p. Order Number DE93761311. Source: OSTI; NTIS. 

This study examines the influence of various environmental 
stresses on the behaviour of elastic facade sealants. Five ‘aging 
methods’ were used as follows: aging in constant indoor conditions 
(reference specimens), aging under the influence of heat, ‘aging’ 
under the cyclic influences of heat and water (two methods) and 
aging under UV radiation. The influence of aging was studied with 
maintained extension tests performed at +23 deg C, -20 deg C and 





-40 deg C. Fourteen sealants were studied using concrete-sealant- 
concrete test specimens. The results indicate major differences 
between specimens, in both their cold behaviour and resistance to 
stress factors. The type of binder, however (silicone, polysulphide, 
polyurethane or mixtures), did not affect the durability of the prod- 
uct. This appeared to depend on the commercial product or 
sealant used. The selected test methods appear to be good deter- 
minants of product properties. Products which passed the tests 
without failure could be subjected to further and more severe tests 
in order to distinguish the excellent from the good. 
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9271 (CONF-921240—1-Vugraphs) The impact of new tech- 
nologies on transportation energy use. Greene, D.L. Oak Ridge 
National Lab., TN (United States). Dec 1992. 14p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC05- 
840R21400. From Liquid fuels from renewable resources 
conference; Nashville, TN (United States); 14 Dec 1992. Order 
Number DE93005164. Source: OSTI; NTIS; GPO Dep. 

The past 20 years have been both a great shock and a great ex- 
periment for the US transportation system. Our ICE-powered, 
petroleum-based transporation system has proven to be robust and 
able to adapt. But the costs of monopolization of the world oil mar- 
ket have been enormous, as have environmental impacts. The 
future appears to hold still greater challenges from local and global 
environmental problems, and a continuing problem of oil depen- 
dence. We can learn much from our past mistakes and successes 
that can help us formulate plans and policies for the future. But the 
future will not be the same as the past and we must be prepared 
to envision, experiment, adapt, and change the course of history. 


9272 (NAL-TR-1138) Aerodynamic model identification of 
quiet STOL experimental aircraft “ASKA” from dynamic flight 


test data. National Aerospace Lab., Chofu, Tokyo (Japan). Jan 
1992. 30p. (In Japanese). Order Number DE93767967. Source: 
OSTI; NTIS. 

An aerodynamic characteristics identification method using dy- 
namic flight tests was applied to an STOL experimental aircraft 
“ASKA” to identify a non-dimensional non-linear aerodynamic 
model for the experimental aircraft. The aircraft “ASKA” used in the 
tests has an aerodynamic specification of the wing width at 30.6 m, 
horizontal tail width at 11.3 m, and vertical tail width at 5.1 m. 
Static parameters of the identified aerodynamic model were com- 
pared with the results estimated from static or quasi-static flight 
tests, and the dynamic parameters with the results estimated theo- 
retically based on the DATCOM method, the simple strip theory, 
and the independent tail calculation method. A non-linear computer 
simulation was carried out using the identified model as the basis, 
and the result was compared with the flight test record data. As a 
result, the effectiveness of the aerodynamic model identification us- 
ing the dynamic tests was verified, except for some taking-off and 
landing patterns for which no sufficient test data have been ob- 
tained. 10 refs., 18 figs., 18 tabs. 


9273 (NAL-TR-1140T) Experimental studies of vortex 
flaps and vortex plates. Part 1.: 0.53m span 60° delta wing. Ri- 
noie, K. (National Aerospace Laboratory, Tokyo (Japan)). National 
Aerospace Lab., Chofu, Tokyo (Japan). Mar 1992. 16p. Order 
Number DE93767969. Source: OSTI; NTIS. 

For supersonic cruise aircraft, the leading-edge vortex flap 
(LEVF) is one of the devices which can improve the aerodynamic 
efficiency of delta wings at low speed. Low-speed wind tunnel tests 
were conducted in order to gain more understanding of the flow 
around the LEVF, especially to determine the condition for the opti- 
mum lift to drag ratio. The performance of an inverted vortex flap 
and vortex plate were measured. Associated force measurements 
and flow visualization tests were carried out on a 60 ° delta wing 
model. The Reynolds numbers based on the wing centreline cord 
were about 6 and 9*105. Results indicate that the maximum lift to 
drag ratio for any given flap deflection angle occurs when the flow 
smoothly comes onto the deflected vortex flap without forming a 
large leading-edge separation vortex on the flap surface. Use of a 
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vortex plate was found to reduce the drag in comparison with the 
wing, because of a benefit due to some leading-edge suction act- 
ing on the forward facing region between the delta wing and the 
vortex plate. 12 refs., 16 figs. 


9274 (NAL-TR-1141T) Numerical simulation of dynamic 
stall of NACA0012 airfoil oscillating near static stall angle us- 
ing the navier-stokes equations. |sogai, K. (National Aerospace 
Laboratory, Tokyo (Japan)). National Aerospace Lab., Chofu, Tokyo 
(Japan). Mar 1992. 23p. Order Number DE93767970. Source: 
OSTI; NTIS. 

Unsteady stall called as dynamic stall. has been experienced in 
unsteady motions of rapidly maneuvered airfoils. In order to 
establish the method for predicting the behavior of unsteady aero- 
dynamic forces during dynamic stall process. numerical simulations 
on the dynamic stall phenomena of the NACA0012 airfoil oscillating 
near the static stall angle were performed using the compressible 
Navier-Stokes equations. The flow Pattern, instantaneous pressure 
distribution, and behavior of the lift and pitching moment during dy- 
namic stall were examined in detail. Computations showed that the 
major features of the dynamic stall phenomenon were qualitatively 
well reproduced. namely the formation of the leading-edge separa- 
tion vortex and the behavior of the lift and pitching moment 
hysteresis loops. However. comparisons of the resultant pitching 
moment hysteresis loops with experimental data indicated that 
further research is necessary to obtain a rigorous quantitative pre- 
diction of unsteady aerodynamic forces arising from the massively 
separated flows. 13 refs., 19 figs. 


9275 (NAL-TR-1142) Low-speed wind tunnel study of the 
direct lift and direct side-force characteristics of a joined-wing 
airplane. Fujita, T. (National Aerospace Laboratory, Tokyo 
(Japan)); Iwasaki, A.; Fujieda, H.; Takizawa, N. National Aerospace 
Lab., Chofu, Tokyo (Japan). Mar 1992. 29p. (in Japanese). Order 
Number DE93767971. Source: OSTI; NTIS. 

A diamond joined-wing airplane having wings with a sweepback 
angle and a dihedral angle linked with horizontal tails (rear wings) 
with a sweepforward angle and a cathedral angle can control lift 
and side force directly by operating combinedly the wing fins and 
the horizontal tail fins. If this control method can be used in an air- 
craft making a low-speed landing in a sudden gust or side-wind 
condition, the safety could be improved largely. This paper de- 
scribes a low-speed wind tunnel test carried out on diamond 
joined-wing airplane models in four variations each having different 
area ratio between horizontal tails and wings. The experiment was 
conducted with the model plane fitted on three balance stanchions 
in the wind tunnel, and subjected to a test wind velocity of 30 mvs. 
Investigations were given on effects of areas of the fins and the 
horizontal tails on directly controlling the lift and side force. As a 
result, it was verified that the lift and side force can be controlled 
by operating properly each fin on the wings and the horizontal tails. 
9 refs., 33 figs., 5 tabs. 


9276 (NAL-TR-1147) Subroutine functions for generating 
animation data. Suematsu, K. (National Aerospace Laboratory, 
Tokyo (Japan)). National Aerospace Lab., Chofu, Tokyo (Japan). 
Apr 1992. 36p. (In Japanese). Order Number DE93767973. 
Source: OSTI; NTIS. 

Animations play an important role as a means to visualize re- 
sults of computer numerical simulations. This report describes 
various subroutine functions for animations developed for the pur- 
pose of arranging software for animations. The functions are as 
follows; a graphic-data transforming function, a through-vision dis- 
playing function, an image-creating function for animations, and a 
logograph and character data output function. The graphic-data 
transforming function enables such processings as clipping, shad- 
ing, and through-vision transformaing, as well as transformation 
processing to rotate, transfer, enlarge, or reduce polygonal data. 
Subroutines for preparing data of oil flowchart and streamline chart, 
for line drawing, and for creating grid diagram for scope are pro- 
vided as subroutines for creating animations. These subroutines 
are applied to the simulation of HOPE, a spacecraft, to verify their 
effectiveness. 5 refs., 9 figs., 4 tabs. 
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9277 (NAL-TR-1151) Flight simulator experiment of the 
cockpit advisory system. Tanaka, K. (National Aerospace Labo- 
ratory, Tokyo (Japan)); Kawahara, H.; Matsumoto, K.; Masuzawa, 
H. National Aerospace Lab., Chofu, Tokyo (Japan). Apr 1992. 31p. 
(In Japanese). Order Number DE93767975. Source: OSTI; NTIS. 

The flight simulator test of the cockpit advisory system(CAS), 
which has been developed to reduce pilot workload, was carried 
out. The GAS monitors various aircraft utility systems and provides 
timely displays of aircraft conditions, warnings, and various opera- 
tional procedures. THe GAS described in this paper was developed 
by using the major utility systems of a short take-off and land- 
ing(STOL) aircraft, ASKA, and equipped with two displays which 
can be controlled by a real-time expert system. One of them dis- 
plays aircraft conditions and procedures, and the other displays 
various messages. The flight simulator test was carried out by two 
pilots, and various nonconformity situations were simulated. As a 
resuk, it was found that pilot workload can be reduced remarkably. 
It was also confirmed that the system is especially useful for pilot 
training. This is because crew coordination and situation aware- 
ness were enhanced due to obtaining information by looking at 
color graphic displays instead of reading written checklists. 14 
refs., 22 figs., 9 tabs. ; 


9278 (NAL-TR-1152) In-flight simulation of backside op- 
erating models using direct lift controller. Tsukano, Y. (National 
Aerospace Laboratory, Tokyo (Japan)); Inagaki, T. National 
Aerospace Lab., Chofu, Tokyo (Japan). Apr 1992. 16p. (in Japan- 
ese). Order Number DES3767976. Source: OSTI; NTIS. 

Effectiveness of a direct lift controller(DLC) for in-f light simula- 
tion was studied. The analysis result showed that the DLC is 
indispensable for the simulation of models operated in the backside 
region of the speed/resistance curve. DLC flaps were installed on 
the variable stability and response airplane(VSRA) of the National 
Aerospace Laboratory of Japan for demonstration. A model- 
following system was constructed to simulate a backside-operating 
model after tailoring feedback/feed-forward gains. Results of the 
flight test with this system indicated that a DLC is useful but not 
necessary for simulating frontside-operating models, whereas it is 
necessary to obtain practically acceptable model-following errors in 
the case of simulating backside-operating models. As an example 
of the simulation in the backside region, results of a simulated land- 
ing approach test were also described. 12 refs., 7 figs., 5 tabs. 


9279 (NAL-TR-1153) Estimation of critical values and vi- 
bration characteristics on supersonic delta wings. Part 1.: 
On-line time series analysis of stationary random response. 
Ando, Y. (National Aerospace Laboratory, Tokyo (Japan)); Mat- 
suzaki, Y.; Minegishi, M.; Ejiri, H.; Sakakibara, S.; Noda, J.; Ishida, 
K. National Aerospace Lab., Chofu, Tokyo (Japan). Apr 1992. 17p. 
(In Japanese). Order Number DE93767977. Source: OSTI; NTIS. 
For the purpose of estimating vibration characteristics and flutter 
boundary values of wings during vibration and wind tunnel tests, 
on-line time series analysis system based on personal computers 
has been constructed. An autoregressive(AR) model, which has 
been applied to large computers, is used as a method for time se- 
ries analysis and programmed by BASIC for personal computers. 
Data on distortion of wings are input through band-pass-filter and 
AD converter, and analyzed by the software with AR model sub- 
routines. Vibration tests and subcritical wind tunnel tests were 
conducted on supersonic delta wing models with various fixed con- 
ditions to evaluate the system. Stationary random response data of 
the wings were obtained and applied to the system. Then, compar- 
ing the estimated values of vibration characteristics by this system 
with the other analytical results,accuracy and practicability of the 
estimation method from the viewpoint of duration were confirmed. 
Moreover, the result of flutter analysis agreed well with the result of 
off-line analysis conducted after the tests. 18 refs., 15 figs., 2 tabs. 


9280 (NVF-12-92) An environmentally adapted transport 
system - three pictures of the future. Nordiska Vaegtekniska Fo- 
erbundet, Borlaenge (Sweden). May 1992. 60p. (In Swedish). 
Order Number DE93761437. Source: OSTI; NTIS. 

The environmental effects of road traffic and the possibilities of 
decreasing it are described in this report. It is not possible, with to- 
day’s road traffic system, to decrease environmental effects to the 
level of what man and nature can tolerate. In three pictures of the 
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future, a free description is therefore given of possible transport 
systems adapted to the environment, with the goal to stimulate 
new thoughts and debate about the road traffic of the future. In the 
first vision of the future, administrative systems are presented to 
render the road traffic more effective. Through advanced 
ride-sharing and logistics systems, the same possibilities of trans- 
portation can be offered with less traffic. In the second vision, a 
system of cars on high rails is presented to replace car traffic, es- 
pecially in middle-sized cities. These cars on rails are without a 
driver and are electrically operated. The traffic is managed through 
orders like today’s taxi services, but the rating is done through a 
computer system. The system of cars on rails is characterized by a 
good adaption to the city environment and by very low emissions. 
In the third vision, an integrated transport system is presented 
based on road traffic. Through a paying system, traffic users are 
charged for the adverse effects they have on society and the envi- 
ronment. The passenger car will have an advanced 
environmentally-friendly technology. Transportation by railroad and 
car-trains will be integrated into the traditional road traffic system. 
Lastly, some questions are raised in the report about the possibility 
of creating an environmentally adapted transport system. It is im- 
portant that politicians and society planners become aware of the 
choices that exist and that they participate in the debate. 


3203 Industrial and Agricultural Processes 


Refer also to citation(s) 7658, 7683, 7937, 8171, 8180, 8232, 
8457, 8463, 8577, 9158, 9194, 9332, 9480, 9492, 9560, 9776, 
9780, 10167, 10184, 10310, 10413 


9281 (AFME-91-09-DOC, pp. 193-216) Cogeneration with 
heavy fuel engine generator set. Mora, H. (Societe Nationale Elf- 
Aquitaine (France)). Agence de |'Environnement et de la Maitrise 
de l’Energie, 75 - Paris (France); Agency of Industrial Science and 
Technology, Tokyo (Japan). 1991. (CONF-9105408-: French- 
Japanese Meeting of Experts on Energy Conservation Technology, 
Issy-les-Moulineaux (France), 30-31 May 1991). In Energy conser- 
vation technology. 446p. Order Number DE93759519. Source: 
OSTI; NTIS (US Sales Only). 

A 4-stroke V16 diesel type high-speed engine (Caterpillar) is fed 
with heated heavy fuel and coupled to a 6000 kVA alternator which 
delivers a 50 Hz three-phase current under 5.5 kV. The 65,000 M3/ 
h of exhaust gas at 400 C are sent directly to the blower box on 
the boiler. Performances and cost per kWh are evaluated for the 
following various cases: with cogeneration, with exhaust gas re- 
covery and production of heated water with exhaust gas recovery. 


9282 (AFME-91-09-DOC, pp. 219-233) Outline of ceramic 
gas turbine R and D in Japan. lwanaga, A.; Akiyama, K. Agence 
de l'Environnement et de la Maitrise de l’Energie, 75 - Paris 
(France); Agency of Industrial Science and Technology, Tokyo 
(Japan). 1991. (CONF-9105408—: French-Japanese Meeting of Ex- 
perts on Energy Conservation Technology, Issy-les-Moulineaux 
(France), 30-31 May 1991). In Energy conservation technology. 
446p. Order Number DE93759519. Source: OSTI; NTIS (US Sales 
Only). 

This paper describes the 300 kW industrial regenerative ceramic 
gas turbine for co-generation. The single shaft turbine is composed 
of two axial flow turbines and the ceramic blades are inserted into 
the metal disks. Combustor is designed as a single can type; the 
heat exchanger is of tube bundle type (one ceramic tube bundle 
and two metal tube bundles). The compressor has a combination 
of an axial stage and a centrifugal stage. 


9283 (AFME-91-09-DOC, pp. 236-252) The 1 MW-Makila TI 
turboalternator for cogeneration applications. Ravigne, P. 
(TURBOMECA, 64 - Bordes (France)). Agence de |’Environnement 
et de la Maitrise de l'Energie, 75 - Paris (France); Agency of 
Industrial Science and Technology, Tokyo (Japan). 1991. (CONF- 
9105408-: French-Japanese Meeting of Experts on Energy 
Conservation Technology, Issy-les-Moulineaux (France), 30-31 May 
1991). In Energy conservation technology. 446p. Order Number 
DE93759519. Source: OSTI; NTIS (US Sales Only). 





After a general presentation of Turbomeca and its industrial gas 
turbine range, design and performances of the Makila-TI turbo al- 
ternator are described; the pollutant emissions (NOx, CO) from the 
Makila T| are reported as a function of water/gas mass ratio. Some 
cogeneration references of Makila-T! turbo alternator are listed. 


9284 (AFME-91-09-DOC, pp. 254-260) Cogeneration: 
technico-economic assessment in the French context. Ron- 
cato, J.P. (Gaz de France (GDF), 75 - Paris (France)). Agence de 
l'Environnement et de la Maitrise de I’Energie, 75 - Paris (France); 
Agency of Industrial Science and Technology, Tokyo (Japan). 1991. 
(CONF-9105408-: French-Japanese Meeting of Experts on Energy 
Conservation Technology, Issy-les-Moulineaux (France), 30-31 May 
1991). In Energy conservation technology. 446p. Order Number 
DE93759519. Source: OSTI; NTIS (US Sales Only). 

The french context is low average annual electricity prices, very 
low electricity prices in summer, CHP economical use limited to 
winter (2000 to 3000 h) and longer returns on investment. The 
CHP market by 1995 in industrial and tertiary sectors is evaluated 
and an example of operating costs with and without CHP is pre- 
sented, together with the Gaz De France CHP missions. 


9285 (AFME-91-09-DOC, pp. 263-294) Trend of develop- 
ment of gas turbine cogeneration system. Honda, K. Agence de 
l'Environnement et de la Maitrise de l’Energie, 75 - Paris (France); 
Agency of Industrial Science and Technology, Tokyo (Japan). 1991. 
(CONF-9105408—: French-Japanese Meeting of Experts on Energy 
Conservation Technology, Issy-les-Moulineaux (France), 30-31 May 
1991). In Energy conservation technology. 446p. Order Number 
DE93759519. Source: OSTI; NTIS (US Sales Only). 

To achieve a growing use of gas turbines for the small cogenera- 
tion systems, the following requirements have to be satisfied: 
improvement of generation efficiency, further reduction of NOx 
emissions, development of small capacity models, capability of 
continuous operation for many hours, and low costs. Characteris- 
tics and performances of several gas turbines in the range of 500 
kW, 700 kW, 1000 kW, and 1500 kW are presented. 


9286 (AFME-91-09-DOC, pp. 393-404) The use of pinch 
technology and process synthesis for process design. Gourlia, 
J.P. (Societe Nationale Elf-Aquitaine (France)). Agence de 
Environnement et de la Maitrise de |’Energie, 75 - Paris (France); 
Agency of Industrial Science and Technology, Tokyo (Japan). 1991. 
(CONF-9105408—: French-Japanese Meeting of Experts on Energy 
Conservation Technology, Issy-les-Moulineaux (France), 30-31 May 
1991). In Energy conservation technology. 446p. Order Number 
DE93759519. Source: OSTI; NTIS (US Sales Only). 

The first part of the paper is devoted to the analysis of conven- 
tional technology and the second part to a new process called 
Progressive crude distillation’ The comparison is based on the 
study of a complex oil distillation scheme which includes the 
following units: atmospheric and vacuum distillations, gasoline sta- 
bilisation and splitter, gas plant. The progressive crude distillation 
process includes a first set of distillation columns from which light 
cuts are withdrawn in order to reach the downstream specifica- 
tions; these different streams are re-separated in a second set of 
columns. The reduced crude is sent to the topping section where 
gas oil is extracted. The main feature is the use of only one fur- 
nace. 


9287 (AFME-91-09-DOC, pp. 359-390) Situation of energy 
conservation promotion In Japanese Industries. Furugaki, |. 
Agence de |’Environnement et de la Maitrise de l'Energie, 75 - 
Paris (France); Agency of Industrial Science and Technology, 
Tokyo (Japan). 1991. (CONF-9105408—: French-Japanese Meeting 
of Experts on Energy Conservation Technology, Issy-les- 
Moulineaux (France), 30-31 May 1991). In Energy conservation 
technology. 446p. Order Number DE93759519. Source: OSTI; 
NTIS (US Sales Only). 

Statistics concerning energy consumption evolution since 1973 
for the various manufacturing industries in Japan, are presented. 
Energy conservation technologies and methodologies are summa- 
rized. Statistics and energy conservation examples in the various 
sectors are presented: steel industry (coke dry quench facility, 
blast furnace top-pressure recovery power generation, converter 
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gas recovering facility, etc.), cement industry (calcination fuel, elec- 
tricity, utilization of medium and low temperature exhaust heat), 
paper and pulp industry, chemical fiber industry (steam re-use vac- 
uum evaporation facility, continuous polymerization spinning facility, 
high speed multi-filament reeling facility). Quantification examples 
of these measures are presented. 


9288 (AFME-91-09-DOC, pp. 345-357) Perspectives for 
advanced energy techniques in industrial energy conserva- 
tion. Gaulon, J. (Agence de |’Environnement et de la Maitrise de 
l'Energie, 75 - Paris (France)). Agence de I’Environnement et de la 
Maitrise de l’Energie, 75 - Paris (France); Agency of Industrial Sci- 
ence and Technology, Tokyo (Japan). 1991. (CONF-9105408-: 
French-Japanese Meeting of Experts on Energy Conservation 
Technology, Issy-les-Moulineaux (France), 30-31 May 1991). In En- 
ergy conservation technology. 446p. Order Number DE93759519. 
Source: OSTI; NTIS (US Sales Only). 

Advanced proven techniques and emerging techniques in the 
field of energy conservative industrial technologies are presented: 
phase break membrane technology, compact immersed tubes for 
heating liquids, self-recuperating radiant tubes and regenerative 
burners, self-adjusting furnace regulation, welded plate exchang- 
ers, variable-speed electric motors (proven techniques), catalytic 
combustion of hydrocarbons, superheated steam drying, chemical 
heat pumps and refrigeration systems, biotechnologies, supercon- 
ductors (emerging techniques). An attempt has been made to 
quantify the energy benefits for each technique. 


9289 (AFME-91-09-DOC, pp. 407-423) Potential of energy 
conservation technology in the field of energy conversion, 
transport and storage. Sato, H. (Agency of Industrial Science and 
Technology, Tokyo (Japan)). Agence de |l’Environnement et de la 
Maitrise de |’Energie, 75 - Paris (France); Agency of Industrial Sci- 
ence and Technology, Tokyo (Japan). 1991. (CONF-9105408—: 
French-Japanese Meeting of Experts on Energy Conservation 
Technology, Issy-les-Moulineaux (France), 30-31 May 1991). In En- 
ergy conservation technology. 446p. Order Number DE93759519. 
Source: OSTI; NTIS (US Sales Only). 

After a review of the Japan Moonlight project for energy conser- 
vation, the loss matrix analysis method is used to estimate and 
select the technology development subjects where large quantities 
of energy loss occur. Energy loss matrices are formulated by en- 
ergy technologies (production, transportations and storage, 
utilization and recovery) and energy forms (electricity, heat and oth- 
ers) or demand sectors (industry, commercial sector and others). 
The quantity of energy loss in each energy matrix is then calcu- 
lated and distributed, by dividing the flow of energy conversion from 
primary energy into secondary energy and energy consumption of 
secondary energy, into 30 energy conversion processes and by 
calculating the quantity of energy loss in each conversion process. 


9290 (AFME-91-09-DOC, pp. 427-445) Potential energy 
savings in the Industrial sector. Moisan, F. (Agence de 
l'Environnement et de la Maitrise de l’Energie, 75 - Paris (France)); 
Bosseboeuf, D. Agence de |’Environnement et de la Maitrise de 
Energie, 75 - Paris (France); Agency of Industrial Science and 
Technology, Tokyo (Japan). 1991. (CONF-9105408-: French- 
Japanese Meeting of Experts on Energy Conservation Technology, 
Issy-les-Moulineaux (France), 30-31 May 1991). In Energy conser- 
vation technology. 446p. Order Number DE93759519. Source: 
OSTI; NTIS (US Sales Only). 

In 1990, the national Planning Commission made a series of 
energy projections for France in the year 2010. A number of sce- 
narios were designed for this term, with the aim of assessing the 
evolution of energy consumption, the relative share of the different 
primary energy forms and the subsequent CO emissions. These 
parameters are simulated under different high and low hypotheses 
concerning economic growth, world oil prices and energy conserva- 
tion and efficiency policies. 


9291 (ANL/ES/CP-76721) A desiccant/steam-injected gas- 
turbine industrial cogeneration system. Jody, B.J.; Daniels, E.J.; 
Karvelas, D.E.; Teotia, A.P.S. Argonne National Lab., IL (United 
States). [1993]. 7p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-31109-ENG-38. (CONF-930124— 
1: 16. annual energy-sources technology conference and 
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exhibition, Houston, TX (United States), 25 Jan - 4 feb 1993). Or- 
der Number DE93004870. Source: OSTI; NTIS; GPO Dep. 

An integrated desiccant/steam-injected gas-turbine system was 
evaluated as an industrial cogenerator for the production of elec- 
tricity and dry, heated air for product drying applications. The 
desiccant can be regenerated using the heated, compressed air 
leaving the compressor. The wet stream leaves the regenerator at 
a lower temperature than when it entered the desiccant regenera- 
tor, but with little loss of energy. The wet stream returns to the 
combustion chamber of the gas-turbine system after preheating by 
exchanging heat with the turbine exhaust strewn. Therefore, the 
desiccant is regenerated virtually energy-free. In the proposed sys- 
tem, the moisture-laden air exiting the desiccant is introduced into 
the combustion chamber of the gas-turbine power system. This pa- 
per discusses various possible design configurations, the impact of 
increased moisture content on the combustion process, the pres- 
sure drop across the desiccant regenerator, and the impact of 
these factors on the overall performance of the integrated system. 
A preliminary economic analysis including estimated potential 
energy savings when the system is used in several drying applica- 
tions, and equipment and operating costs are also presented. 


9292 (ECN-RX-92-037) Low NOx ceramic foam burner for 
domestic and industrial utilisation. Beesteheerde, J.; Beckers, 
G.J.J.; Visser, P.R.; Tjeng, S.L.; Van der Drift, A. Netherlands En- 
ergy Research Foundation (ECN), Petten (Netherlands). Jul 1992. 
20p. (CONF-921152-13: International gas research conference, 
Orlando, FL (United States), 16-19 Nov 1992). Order Number 
DE93759355. Source: OSTI; NTIS (US Sales Only). 

Modern gasfired boilers require burners with large operating 
range, low NOx-emission, high efficiency and a low price. By order 
of the Dutch organisation for Energy and Environment (NOVEM) 
ECN has developed a ceramic foam burner, based on AVSi oxides, 
that can fulfill the above-mentioned demands for the combustion of 
natural gas in central heating boilers. At capacities ranging from 
100 to 2000 kW/m2 with 30% excess air, the NOx- emission of the 
ECN burner is below 25 ppmv (0% O2, dry). The production tech- 
nology (replica technique) allows flexible design with respect to 
thickness, pressure drop and geometry (flat, cylindrical or other ge- 
ometries). After a period of material development and a 10.000 
hours life test, applied research by order of the Dutch and foreign 
industry is now going on for central heating systems and process 
ovens. Burner development for high temperature processes, drying 
systems, other gases and advanced processes is in preparation. In 
April 1992 ECN signed a contract with FURIGAS for the commer- 
cialisation of knowledge for the production of burners for central 
heating systems. 11 figs. 


9293 (EGG-M-92052) Steam atmosphere drying concepts 
using steam exhaust recompression. DiBella, F.A. (TECOGEN, 
Inc., Waltham, MA (United States)). EG and G Idaho, Inc., Idaho 
Falls, ID (United States); TECOGEN, Inc., Waltham, MA (United 
States). Aug 1992. 16p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FC07-891D12826. (CONF-920871-— 
2: 8. international drying symposium, Montreal (Canada), 2-5 Aug 
1992). Order Number DE93005193. Source: OSTI; NTIS; GPO 
Dep. 

In the US industrial drying accounts for approximately 1.5 quads 
of energy use per year. Annual industrial dryer expenditures are 
estimated to be in the $500 million range. Industrial drying is a sig- 
nificant energy and monetary expense. For the thermal drying 
processes in which water is removed via evaporation from the 
feedstock, attempts have been made to reduce the consumption of 
energy using exhaust waste heat recovery techniques, improved 
dryer designs, or even the deployment of advanced mechanical 
dewatering techniques. Despite these efforts, it is obvious that a 
large amount of thermal energy is often still lost if the latent heat of 
evaporation from the evaporated water cannot be recovered and/or 
in some way be utilized as direct heat input into the dryer. Tecogen 
Inc. is conducting research and development on an industrial drying 
concept. That utilizes a directly or indirectly superheated steam cy- 
cle atmosphere with exhaust steam recompression to recover the 
latent heat in the exhaust that would otherwise be lost. This ap- 
proach has the potential to save 55 percent of the energy required 
by a conventional air dryer. Other advantages to the industrial dryer 
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user include: A 35-percent reduction in the yearly cost per kgevap to 
dry wet feedstock, Reduced airborne emissions, Reduced dry dust 
fire/explosion risks, Hot product not exposed to oxygen thus, the 
product quality is enhanced, Constant rate drying in steam atmos- 
phere, Reduced dryer size and cost, Reduced dryer heat losses 
due to lower dryer inlet temperatures. Tecogen has projected that 
the steam atmosphere drying system is most suitable as a replace- 
ment technology for state-of-the-art spray, flash, and fluidized bed 
drying systems. Such systems are utilized in the food and kindred 
products; rubber products; chemical and allied products; stone, 
clay, and glass; textiles; and pulp and paper industrial sectors. 


9294 (EGG-WTD-10380) Chlorinated solvent replace- 
ments recycle/recovery review report. Beal, M. (EG and G 
Idaho, Inc., Idaho Falls, ID (United States)); Hsu, D.; McAtee, R.E.; 
Weidner, J.R.; Berg, L.; McCandless, F.P.; Waltari, S.; Peterson, 
C. EG and G Idaho, Inc., Idaho Falls, ID (United States). Aug 
1992. 110p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC07-761D01570. Order Number 
DE93001919. Source: OSTI; NTIS; INIS; GPO Dep. 

This report is a literature review of waste solvents recycle/ 
recovery methods and shows the results of solvent separations us- 
ing membrane and distillation technologies. The experimental 
solvent recovery methods were conducted on solvent replacements 
for chlorinated solvents at Montana State University. The literature 
review covers waste solvents separation using distillation, mem- 
branes decantation, filtration, carbon adsorption, solvent extraction, 
and other vapor-phase separation techniques. The results of this 
study identify solvent distillation methods as the most common 
separation technique. The alternative separation methods typically 
supplement distillation. The study shows the need for industries to 
identify waste solvent disposal methods and investigate the eco- 


nomics of waste solvent recycling as a possible waste reduction 
method. 


9295 (ETDE-mf-—93766045) Heavy metal pathways in 
waste paper processing. Final report. Hamm, U. Technische 
Hochschule Darmstadt (Germany). Inst. fuer Papierfabrikation; Ar- 
beitsgemeinschaft Industrieller Forschungsvereinigungen  e.V., 
Koeln (Germany). Mar 1991 163p. (In German). Contract AIF 7381. 
Order Number DE93766045. Source: OSTI; NTIS (US Sales Only). 

Recycling of the secondary fiber material ‘waste paper’ does not 
only open up an additional ‘fiber material source’ for the national 
economy; it, moreover, contributes essentially to environmental 
protection and energy conservation. Recycling of waste paper 
helps, above all, to prevent accumulation of paper material in 
waste. The energy conservation consists in the lower overall en- 
ergy demand for processing of waste paper as compared to wood 
material or cellulose production. The aim of the work was to estab- 
lish Sankey diagrams showing sources and sinks of heavy metals 
by representation of the daily average freights of the individual 
heavy metals. (orig/EF). 


9296 (ETDE-mf-93766252) Environmental engineering. 
Vol. 2. Air pollution abatement, other techniques. R+D pro- 
jects 1975-1990. Deutsche Forschungsanstalt fuer Luft- und 
Raumfahrt e.V. (DLR), Bonn (Germany). Projekttraegerschaft 
Umweltschutztechnik. [1992] 357p. (In German). Order Number 
DE93766252. Source: OSTI; NTIS (US Sales Only). 

The book reviews the R + D projects sponsored by the BMFT in 
1975-1990, including their main tasks and short descriptions. Pro- 
jects were carried out on the following fields: Industrial emission 
(pollutant analysis of industrial emissions flue gas purification 
systems, emission reduction inside rooms, other projects); non- 
polluting products (general projects, non-polluting vanishes, 
recycling-minded design); waste management (general processes, 
thermal processes); noise abatement; other projects in environ- 
mental engineering. (BBR). 


9297 (ETSU-B-1251) Waste preparation, handling and 
storage trials. Evans, D.; Hand, G. White Young Consulting Engi- 
neers, Leeds (United Kingdom). 1992. 129p. Order Number 
DE93760827. Source: OSTI; NTIS (US Sales Only). 

This report summarises the demonstration scheme projects and 
assesses the preparation, handling and storage equipment utilised. 
It goes on to discuss the range of size reduction, densification, 





separation, handling and storage equipment currently available on 
the market and assesses their suitability for raw, shredded and pel- 
letized waste. Where possible, trials were performed on the more 
promising technologies with raw, shredded and pelletized waste. In 
addition a database of equipment suppliers, equipment perfor- 
mance statistics and budget costs was collated and incorporated in 
a database operated by ECOTEC, which is used to service en- 
quiries. (author). 


9298 (ETSU-R-61) Analysis of baking industry. Extended 
energy survey reports 1984-1989. Walshe, N.M.A. AEA Environ- 
ment and Energy, Harwell (United Kingdom). May 1992. 13p. 
Order Number DE93759152. Source: OST; NTIS (US Sales Only). 

The analysis contained in this report represents 17 Extended 
Energy Survey reports from bakers producing bread or flour con- 
fectionery or both. The sites involved represent around 3% of the 
energy use of the Food and Drink Sector in the United Kingdom 
and range from small master bakers to large plant bakeries em- 
ploying over 700 people. No comparison of energy efficiency has 
been attempted since the number of similar sites in relevant 
groups was too small. Potential energy savings of Pound 0.74 mil- 
lion/fannum were identified in the 17 reports. These savings were 
classified in two ways, by measure type and by cost. The most im- 
portant measure types were energy management, boilers, heat 
recovery and ovens. In terms of cost of measures, 55% of the en- 
ergy savings were attributable to techniques costing Pound 5k or 
more. Overall, all but one of the measure types yielded a payback 
of less than 2 years, with all 17 sites taken into account. The ratio 
of national benefit to Government cost for the 17 EES reports anal- 
ysed woukd be approximately 19:1 if all recommended measures 
were taken up by the participating bakeries. (author). 


9299 (ETSU-R-62) Analysis of dairy industry. Extended 
energy survey reports 1984-1989. Walshe, N.M.A. AEA Environ- 
ment and Energy, Harwell (United Kingdom). May 1992. 13p. 
Order Number DE93759153. Source: OSTI; NTIS (US Sales Only). 

The analysis contained in this report represents 17 Extended En- 
ergy Survey (EES) reports from dairies including all those involved 
in the preparation of milk or milk products or both. The sites in- 
volved represent around 7% of the energy use of the Dairy Sector 
in the United Kingdom and range from small dairies to large 
creameries employing over 500 people. No comparison of energy 
efficiency has been attempted since the number of similar sites in 
relevant groups was too small. Potential energy savings of Pound 
1.27 million/annum were identified in the 21 reports. These savings 
were classified in two ways, by measure type and by cost. The 
most important measure types were energy management, boilers, 
heat recovery and refrigeration. In terms of cost of measures, 65% 
of the energy savings were attributable to techniques costing 
Pound 10k or more. Overall, all but one of the measure types 
yielded a payback of less than 3 years. The ratio benefit to 
fsovernment cost for the 21 EES reports analysed would be ap- 
proximately 18:1 if all recommended measures were taken up by 
the participating dairies. (author). 


9300 (ETSU-R-63) Analysis of extended energy survey 
reports (1984-1989) for the plastics processing industry. Rawl- 
ings, KJ. AEA Environment and Energy, Harwell (United 
Kingdom). May 1992. 17p. Order Number DE93759154. Source: 
OSTI; NTIS (US Sales Only). 

Energy use in the Plastics Processing Industry in the United 
Kingdom is dominated by the conversion process used. The 4 ma- 
jor processes are injection moulding (IM), blow moulding (BM), 
extrusion (Ex) and film blowing (FB) where the first two are the 
most energy intensive. This document analyses 26 extended en- 
ergy survey reports. Classifying these reports by process gives 
16(IM), 4(BM), 3(Ex) and 3(FB). The 26 sites surveyed account for 
3% of the energy delivered to the Plastics Processing sector. His- 
torical energy cost savings of ca Pound 740 thousand per annum 
were identified on the 26 sites surveyed. The savings were largely 
in the areas of Energy Management, Insulation and draught strip- 
ping, Environmental services and Heat recovery. All the energy 
saving projects had predicted paybacks of less than 3 years; 95% 
had paybacks of less than 2 years. About 2/3 of the projects re- 
quired an investment of Pound 3,000 or more. The need for M and 
T in the Plastics Processing sector was reconfirmed. (author). 
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9301 (ETSU-R-64) Analysis of extended energy survey 
reports (1984-1988) for the rubber processing industry. Rawi- 
ings, KJ. AEA Environment and Energy, Harwell (United 
Kingdom). May 1992. 13p. Order Number DE93759155. Source: 
OSTI; NTIS (US Sales Only) 

The Rubber Processing Industry in the United Kingdom is domi- 
nated by the Tyre subsector and the General Rubber Goods (GRG) 
subsector which have comparable energy usage. This document 
analyses 23 extended energy survey reports in the GRG subsec- 
tor. The 23 sites account for one quarter of the energy delivered to 
GRG companies. Historical energy cost savings in excess of Pound 
1 million per annum were identified on the 23 sites surveyed. 
These were largely in the areas of boilers and steam distribution, 
insulation and draught stripping, and energy management. All the 
energy saving projects had predicted paybacks of less than 3 
years; 93% had paybacks of less than 2 years. About two thirds of 
the projects required an investment of Pound 3,000 or more. One 
site generated its own electricity via combined heat and power 
(CHP); there may be scope for CHP on other large sites. (author). 


9302 (ETSU-R-65) Analysis of extended energy survey 
reports (1984-1989) for the paper and board converting indus- 
try. Conchie, S.J. AEA Environment and Energy, Harwell (United 
Kingdom). May 1992. 24p. Order Number DE93759156. Source: 
OSTI; NTIS (US Sales Only). 

The analysis contained in this report represents 24 Extended En- 
ergy Survey reports in the Paper and Board Converting sector. The 
sites surveyed represent about 6% of United Kingdom production, 
ranging from large (employing 800 people or with energy bills of 
about Pound 1 Million/year) to small (employing 12 people or with 
energy bills of Pound 24k/year). The sample was biased towards 
the larger sites. The great diversity of product types limits the valid- 
ity of the analysis of all 24 reports together, while precluding 
coherent sub-samples. Potential energy cost saving measures 
worth Pound 2.315 Million per annum were identified. The main 
identified areas for energy saving were in steam and boiler sys- 
tems, space heating, general building fabric insulation process heat 
recovery, and process control/monitoring and targetting along with 
high cost saving/low TJ boiler fuel changes. 63% of measures had 
an implementation cost of Pound 10k or more, 28% under Pound 
10k, with the remaining 9% at no cost. The payback for most mea- 
sures was under 2 years. The analysis highlighted the large 
potential for savings in Industrial Building measures and suggested 
investigation of potential Best Practice in the subsector manufactur- 
ing Flexible Packaging Materials, which appeared to have a high 
specific energy consumption. One pair of reports covered the same 
site at a 5 year interval, showing the savings due to implementa- 
tion of one recommendation from the first survey. The index of 
energy cost savings to Government costs for the 24 EES reports 
analysed would be approximately 28:1 if all recommended mea- 
sures were implemented by the participating sites. (author). 


9303 (ETSU-R-66) Analysis of brewery industry. Ex- 
tended energy survey reports 1984-89. Wilson, A.E.D. AEA 
Environment and Energy, Harwell (United Kingdom). May 1992. 
15p. Order Number DE93759157. Source: OSTI; NTIS (US Sales 
Only). 

An analysis of 19 Extended Energy Survey reports on the Brew- 
ing Industry in the United Kingdom over the period 1984-1989 has 
shown that there are considerable energy cost savings available 
from the implementation of cost effective energy efficiency mea- 
sures. A breakdown of the savings achieved through various 
measures shows that almost a quarter of identified savings are in 
energy management with enhanced heat recovery, improved refrig- 
eration and control measures also being significant. Overall savings 
of more than Pound 4M were identified at the 19 sites. The intro- 
duction of energy monitoring and targetting at sites could greatly 
facilitate an improvement in efficient process energy use and could 
lead to an overall savings of Pound 2.5M across the industry. (UK). 


9304 (ETSU-R-68) Analysis of laundry industry. Extended 
energy survey reports 1984-1989. Slade, M. AEA Environment 
and Energy, Harwell (United Kingdom). Jun 1991. 11p. Order 
Number DE93759158. Source: OSTI; NTIS (US Sales Only). 
There are 12 Extended Energy Surveys (EES) from United King- 
dom industrial laundries analysed in this report. Three of these are 
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hospital laundries, one is stone washing and bleaching jeans, and 
the remainder are commerical laundries processing a wide range 
of goods. Typical products of a commercial laundry are bed linen 
and table linen from hotels, workwear, industrial wiping cloths, cab- 
inet towels, and dust control mats. The 12 sites represent about 
5% of the energy used in the fabric care industry. They cover the 
whole range of sites from the small independent laundry employing 
25 people to the largest of commercial sites employing 170 people. 
The mean specific energy consumption is 4.77kg of steam per kg 
of work processed. Potential energy savings of Pound 0.36 million/ 
year were identified in the 12 reports. These savings were classi- 
fied in two ways, by type of measure and by cost. The most 
important measures were energy management, heat recovery, boil- 
ers, and steam distribution. In terms of energy savings, 64% were 
attributable to techniques costing Pound 5k or more. These were 
mainly heat recovery measures. All the measures yielded a pay- 
back of less than 2 years except for some of the heat recovery 
measures. The ratio of national benefit to Government cost for the 
12 EES's would have been approximately 14:1 if all recommended 
measures had been undertaken. (author). 


9305 (ETSU-R-69) Analysis of textile finishing industry. 
Extended energy survey reports 1984-1989. Slade, M. AEA En- 
vironment and Energy, Harwell (United Kingdom). Jun 1991. 12p. 
Order Number DE93759159. Source: OSTI; NTIS (US Sales Only). 

There are 25 Extended Energy Surveys from the United King- 
dom textile finishing industry analysed in this report. A variety of 
processes is involved including bleaching, dyeing, printing and fin- 
ishing. Some are processing woven fabric and others yarn or loose 
stock and some will be processing a combination of these. The 25 
sites represent about 16% of the energy used in the textile finish- 
ing industry. Potential annual energy savings of Pound 1.9M were 
identified in the 25 reports. These savings were classified in two 
ways, by type of measure and by cost. The most important mea- 
sures were steam distribution, heat recovery, process changes and 
energy management. In terms of energy savings, 40% were at- 
tributable to techniques costing Pound 10k or more. These were 
mainly heat recovery measures and process changes. All the types 
of measure yiekded a payback of less than 2 years except for 
some of the heat recovery measures and process changes. The 
ratio of national benefit to Government cost for the 25 EES’s would 


have been approximately 24:1 if all recommended measures had 
been undertaken. (author). 


9306 (EUR-14734) Technological innovation in the plas- 
tics industry and Its Influence on the environmental problems 
of plastic waste: Report on non oil based polymers. Commis- 
sion of the European Communities, Luxembourg (Luxembourg). 
Sep 1992. 105p. Source: OSTI; NTIS (US Sales Only). 

To employ biomasses as partial replacement of oil supplies is a 
strategy which must be sought after at all levels. Product and tech- 
nology development cannot be postponed to the day when oil will 
become short. Among oil derivatives, research for alternative feed- 
stocks for plastics production must be supported. Price/ 
performance wise plastics from biomasses are not yet competitive 
with respect to oil-based plastics. The only marketing edge that 
these products appear to have at present is that they can be la- 
belled as ‘ully biodegradable: Biodegradables cannot be returned 
in massive amounts freely to the ecosystem. There is still need for 
a previous, controlled, waste treatment. Waste production does not 
decrease with the introduction of biodegradable plastics. There is 
simply a change in composition: less plastics and more putrescible 
matter. A number of applications where biodegradability is defi- 
nitely beneficial have been identified in the study. Recommendable 
outlets, when developed, will represent only a very small market in 
comparison to both total plastics demand and agricultural surpluses 
in the EEC. A field which has been insufficiently explored until now 
is the search for deriving novel non-biodegradable plastics from 
biomasses. (Author). refs., tabs. 


9307 (KCP-613-4870) Pilot process waste assessment: 
Polyurethane foam mixing and curing. Watson, D.R. Allied- 
Signal Aerospace Co., Kansas City, MO (United States). Kansas 
City Div. Dec 1992. 86p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-76DP00613. Order Number 
DE93005484. Source: OSTI; NTIS; INIS; GPO Dep. 
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This report represents a comprehensive assessment of the pro- 
cess waste streams for a polyurethane foam mixing and curing 
process in a rigid foam molding facility. The assessment includes 
profiles of waste streams, mass balances, pollution prevention op- 
tions, benefit analysis of the options, and recommendations. 


9308 (KTWE-B-109) SULA, RAINA and KUITU - Energy- 
efficient steel and metal, paper and mechanical pulp 
production: Evaluation of the research programmes 1988- 
1990. Kivikko, L.; Uronen, P. Ministry of Trade and Industry, 
Helsinki (Finland). Energy Dept. 1992. 51p. (in Finnish). Order 
Number DE93761281. Source: OSTI; NTIS. 

SULA, RAINA and KUITU Research Programmes. 

Finnish experts chosen by the MT! Energy Department evaluated 
in March/April 1991 the domestic steel and metal programme 
SOLA and two pulp and paper industry programmes called RAINA 
and KUITU respectively. The evaluations were made by interview- 
ing in writing as well as orally many of the persons comprised by 
the programmes and, in particular, many of the foreseeable indus- 
trial users of the potential results. In each case the evaluation bore 
on the objectives, results, research resources and further research 
requirements of the programme, and especially on the capitaliza- 
tio, of its results. SULA: In terms of business operation and 
economy, the individual projects covered by this programme are 
both strategically and operatively relevant and have hitherto led to 
good results. Their indirect benefits for training and research in the 
fields are of incontestable value. Some projects of the programme 
have given rise to interesting spin-off ideas regarding the business 
operation potential involved. From the energy policy point of view 
the short-term benefits from the projects amount to some dozens 
of millions of marks a year and will pay back the invested capital 
very quickly. About 50 % of the short-term benefits have already 
been capitalized. RAINA and KUITU: The general energy conser- 
vation related objectives set for these two programmes have been 
suspected of certain artificiality. The programmes have, however, 
been both valuable and internationally rare in their target setting as 
well as due to the mode of implementation based on a wide partici- 
pation by the varies parties involved. The programmes have laid 
clear emphasis on the need for improving existing technologies in- 
stead of aiming at actual leaps in the technology. 


9309 (LA-UR-92-3635) Cooperative phenomena in 
swarms. Millonas, M.M. Los Alamos National Lab., NM (United 
States). [1992]. 13p. Sponsored by USDOE, Washington, DC 
(United States); Welch (Robert A.) Foundation, Houston, TX 
(United States). DOE Contract W-7405-ENG-36. Grant F-1051. 
(CONF-9206316—1: Cooperative phenomena and cellular au- 
tomata, Les Houches (France), 22 Jun - 2 jul 1992). Order Number 
DE93003796. Source: OSTI; NTIS; GPO Dep. 

A model of the cooperative behavior of a large number of locally 
acting organisms is proposed. The space in which the organisms 
move is discretized, and is modeled by a lattice of nodes, or cells. 
Each cell has a specified volume, and is connected to other cells 
in the space in a definite way. Organisms move probabilistically 
between local cells in this space, but with weights dependent on 
local morphogenic substances, or morphogens. The morphogens 
are in turn are effected by the passage of an organism. The 
evolution of the morphogens, and the corresponding flow of the or- 
ganisms constitutes the collective behavior of the group. The 
generic properties of such systems are analyzed, and a number of 
results are obtained. The model has various types of phase transi- 
tions and self-organizing properties controlled both by the level of 
the noise, and other parameters. 


9310 (NEDO-OS-9105, pp. 53-66) Development of a super 
heat pump energy accumulation system.: Development of a 
super heat pump for both high and low temperature operation. 
Miyoshi, K. (Kobe Steel, Ltd., Kobe (Japan)). New Energy and In- 
dustrial Technology Development Organization, Tokyo (Japan). Oct 
1991. In Eleventh annual conference on energy conservation and 
storage technologies. 103p. Order Number DE93768429. Source: 
OSTI; NTIS. 

This is presented at the Eleventh Annual Conference on Energy 
Conversion and Storage Technologies. Progress and overview of 
achievements in the development of a super heat pump for both 
high and low temperature operation are described. Nonazeotropic 





mixed refrigerants were used so that the temperature gradient is 
equal to the temperature gradient of the heated or cooled body. 
R22/R142b mixtures were selected as new operating media. In or- 
der to raise the efficiency of screw compressors, new tooth profiles 
were developed. Their performances were compared with each 
other, and trap volumes of them were analyzed. The performance 
coefficient was further improved by using convection type con- 
densers and evaporators with small temperature differences. 
High-performance heat exchangers with a heat output approxi- 
mately six times that of the bench plant were investigated. Design 
studies of the pilot system and 1,000-kW class pilot plant were 
mentioned. Furthermore, as regards the operation of the intercon- 
nected system, the configuration of the basic devices as well as 
performance characteristics was illustrated. 12 figs., 3 tabs. 


9311 (NEI-DK-1036) Knowledge-based operator support 
system for cogeneration plants (VIDEC): Final report. Lang 
Pedersen, H. Danoe’s (L.) Tegnestue, Charlotteniund (Denmark); 
Danmarks Tekniske Hoejskole, Lyngby (Denmark). Feb 1991. 159p. 
(ELR-191-4). Order Number DE93761224. Source: OSTI; NTIS. 

Ideas were developed for constructing operator support systems 
for process plants with special emphasis on small remote-controlled 
cogeneration plants. A framework for a model of intended plant op- 
eration was developed. The model is implemented in a prototype 
of a computer system that will point out conflicts between intended 
operation as described in the model and actual operation as mea- 
sured in the plant. The system will support a remote operator of a 
plant by pointing out operation problems earlier than the conven- 
tional alarm system would. The operator will take corrective action 
based on the systems notification and the operator's own experi- 
ence. The system is implemented using techniques from 
knowledge-based systems. This implies that the model will be 
stored explicitly in a knowledge base which makes it possible to 
view, add, edit and delete parts of it without having much acquain- 
tance with computer programming. Existing knowledge of process 
plant design and operation was applied to the model. Relations de- 
rived from computerized design support systems like Modulat 
Performance Evaluation and Design Systems (MOPEDS) and the 
KKS Power Station Designation System (KKS-Kraftwerk Kennze- 
ichen System) were used when formulating variable names. The 
prototype is implemented using a tool for building intelligent control 
systems, called ABSTRACTIONS. The model framework is in- 
tended to be integrated in existing control system environments 
where the model will provide the possibility to generate a new kind 
of alarm in the existing system. (AB). 


9312 (ORNL/FMP-91/2, pp. 93-101) ORGDP-1- 
Development of ceramic membranes for gas separation. Fain, 
D.E. (Oak Ridge K-25 Site, TN (United States)); Roettger, G.E.; 
White, D.E.; Adcock, K.D. Oak Ridge National Lab., TN (United 
States). Fossil Energy Program. Apr 1992. In Fossil Energy Ad- 
vanced Research and Technology Development (AR and TD) 
Materials Program semiannual progress report for the period end- 
ing September 30, 1991. Fossil Energy Program. 422p. Order 
Number DE92016504. Source: OSTI; NTIS. 

There is much interest today in developing ceramic membranes 
having very small pores that would separate gas molecules on the 
basis of molecular size. This approach to separating gases is usu- 
ally referred to as molecular screening or molecular sieving. Such 
ceramic membranes could potentially achieve very high separation 
factors and could be used for separating gases at high tempera- 
tures and in corrosive environments, i.e., in applications that could 
not be tolerated by polymeric membranes. Ceramic membranes 
could thus be used in a number of new applications that are out- 
side the range of currently available membranes. 


9313 (PIRSEM-—90-92-0002) PIRSEM 1990 project report. 
Centre National de la Recherche Scientifique (CNRS), 75 - Paris 
(France). Programme Interdisciplinaire de Recherche sur les Sci- 
ences pour l’Energie et les Matiernes Premieres (PIRSEM). 1990. 
1040p. (In French). Order Number DE93759532. Source: OSTI; 
NTIS (US Sales Only); INIS. 

A comprehensive review of french research programs and devel- 
opments on energy sources and energy rational utilization in 1990 
is presented: the different themes are: fossil fuels (coal and 
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petroleum): pyrolysis, combustion, gasification, and conversion; re- 
newable energies (geothermal energy, photovoltaic conversion, 
solar energy, biomass conversion); rational use of energy in build- 
ings, commercial sector and industry (heat transfers, models, 
industrial processes, energy conservation systems and processes); 
rational use of electricity (micro-wave, etc.); energy use in trans- 
portation sector; metallurgy and raw material processing; energy 
models and prospective. 


9314 (PNL-SA-21121) Impact of operation and mainte- 
nance on the performance of energy systems. Drost, MK. 
Pacific Northwest Lab., Richland, WA (United States). Oct 1992. 
9p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC06-76RL01830. (CONF-921048-8: Human Factors So- 
ciety (HFS) annual meeting, Atlanta, GA (United States), 12-16 Oct 
1992). Order Number DE93004555. Source: OSTI; NTIS; GPO 
Dep. 

Field investigations by Pacific Northwest Laboratory (PNL) and 
others continue to show that installed performance of energy sys- 
tems is often well below design efficiency. Suboptimum operation 
and maintenance is often the root cause of poor installed 
performance of energy systems. Suboptimum operation and main- 
tenance adversely impact energy efficiency in two ways; it directly 
causes an increase in energy consumption and poor operation and 
maintenance inhibits the introduction of new energy saving tech- 
nologies. The results of a case study are presented and show that 
in a typical central heating plant problems such as a lack of (1) ad- 
equate plant instrumentation, (2) adequate information on system/ 
component condition and configuration, (3) standard operating pro- 
cedures, (4) a preventive maintenance system, (5) adequate plant 
documentation, and (6) an effective training program resulted in the 
plant operating at an efficiency of 68 percent (compared,to the de- 
sign efficiency of 82 percent) and with a 20 percent reduction plant 
capacity. All of the operation and maintenance problems encoun- 
tered at the central heating plant involved significant human factors 
issues and could be addressed by human factors research. 


9315 (SAND—92-2727C) Destruction of UST organics and 
nitrates, polymeric organic wastes, and chlorocarbon solvents 
by steam reforming. Galloway, T.R. (Synthetica Technologies, 
Inc., Richmond, CA (United States)); Sprung, J.L. Sandia National 
Labs., Albuquerque, NM (United States). [1992]. 7p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
76DP00789. (CONF-930160-3: 2. semi-annual Office of Technical 
Development (OTD) information meeting, Houston, TX (United 
States), 26-28 Jan 1993). Order Number DE93005344. Source: 
OSTI; NTIS; INIS; GPO Dep. 

In support of the UST, WeDID, VOC/Non-Arid, and VOC/Arid, 
and VOC/Arid Integrated Demonstrations, organic contaminants 
and nitrates in Hanford Underground Storage Tank (UST) wastes, 
polymeric organics in weapon components, and chlorocarbon soil 
contaminants have been destroyed by exposure to high- 
temperature steam during bench tests with a quartz reactor and 
full-scale tests that used the Synthetica Detoxifier, a commercial 
one-ton-per-day steam reforming waste destruction system. Reacti- 
vation of Granular Activated Carbon (GAC) in the Detoxifier and 
Thermal Gravimetric Analyses (TGA) of the decomposition of 
sodium nitrate have also been performed. 


9316 (SAND-93-8204) Process Waste Assessment for the 
Prototype Printed Wiring Laboratory. Phillips, N.M. Sandia Na- 
tional Labs., Livermore, CA (United States). Jun 1992. 22p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-76DR00789. Order Number DE93006456. Source: 
OSTI; NTIS; GPO Dep. 

This Process Waste Assessment was conducted on the Proto- 
type Printed Wiring Laboratory to identify waste generating 
processes with the goal of minimizing hazardous wastes. The 
primary focus was on the hazardous chemical waste streams gen- 
erated by the printed circuit board processing line and the 
associated chemical baths. Special attention was given to five pro- 
cess baths, ammonium persulfate, electroless copper, sulfuric acid, 
accelerator 19 (fluoboric acid solution), and hydrochloric acid. The 
chemical and rinse process operations are computer controlled to 
assure consistency, reduce chemical drag-out from bath to bath, 
reduce rinse water use, and limit operator exposure to chemicals. 
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It is recommended, however, that monitoring and adjusting the 
chemical baths periodically could reduce waste. The possibility of 
replacing the ammonium persulfate bath with an alternative that 
has a longer life should be studied. Alternate treatment options 
should be considered such as using acid and alkaline baths for pH 
adjustment when possible. The water used to rinse out chemical 
baths can be minimized, and instituting a formal documentation 
system to track raw materials and wastes would be useful. 


9317 (TVA/NFERC-91/1) Fertilizer use by class -— Bag/ 
Bulk/Fluid. Hargett, N.L.; Berry, J.T. National Fertilizer and Envi- 
ronmental Research Center, Muscle Shoals, AL (United States). 
Jan 1991. 12p. Sponsored by Tennessee Valley Authority, 
Knoxville, TN (United States). (TVA-Bull-Y-218). Order Number 
DE93003916. Source: OSTI; NTIS. 

This report contains annual fertilizer consumption rates in the 
USA and Puerto Rico for 1988, 1989, and 1990. State by state 
data for the separate classes of bagged, bulk, dry total, and fluid 
single and multiple nutrient fertilizers are documented. Only numer- 
ical data is included. 


9318 (VTT-PUB—117) Safety analysis in conceptual de- 
sign of process control. Toola, A. (Technical Research Centre of 
Finland, Espoo (Finland). Safety Engineering Lab.). Technical Re- 
search Centre of Finland, Espoo (Finland). 1992. 101p. Order 
Number DE93761308. Source: OSTI; NTIS. 

This thesis focuses on the conceptual design of process control 
systems, and on the problem of safety requirements determination. 
The major part of the work was to develop a new two-phase 
method, SCRAM (Safe Control Requirements Analysis Method), for 
analyzing the safety aspects of large processes within reasonable 
time. The first phase is an Initial Hazard Identification that studies 
potential accidents on the basis of materials handled in the pro- 
cess circumstances. The second phase is a modified Hazard and 
Operability Study that studies ways in which the process is led to 
unsafe states and how accidents may subsequently develop. The 
basic idea is to find the hazardous states of the process, the criti- 
cal process parameters and the accident chains. These determine 
the desired operating conditions and parameters to be controlled, 
so that safety related control actions will be identified and their re- 
quirements defined. The use of the method has been studied by 
applying it to three cases. The aspects that were studied in them 
are: first, the support that the method gives to the control system 
design; second, the usefulness of the method as a safety analysis; 
and third, the support that the method gives for identifying the most 
critical control systems for more detailed analyses. On the basis of 
the case studies, the method is evaluated with ct to what is 
achieved and what is missed. It is concluded that the method iden- 
tifies safety-critical Process Parameters and control actions and is 
usable as a Preliminary Hazard Analysis of the process for control 
and n designers’ purposes. Many design problems that are not 
covered by the method and that need further research and devel- 
opment work were detected during the evaluation. 


9319 (Y/IB-44) Plant service award 1992: Oak Ridge Y-12 
recycling program. Allen, D.I.; Walton, R.M. Oak Ridge Y-12 
Plant, TN (United States). 28 Apr 1992. 7p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC05-840S21400. 
Order Number DE93004759. Source: OSTI; NTIS; GPO Dep. 

The solid waste recycling program at the Y-12 plant is described. 
Their efforts to minimize the filling of sanitary landfills are exem- 


plary. Aluminium cans and paper are recycled. Cost recovery 
information is presented. 
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Refer also to citation(s) 7779, 8250, 8275, 8276, 8470, 9178, 
9190, 10207, 10233 


9320 (AFME-89-07-0033) Performances of a heat net- 
work. Agence de |'Environnement et de la Maitrise de I'Energie, 75 
- Paris (France). 1991. 122p. (In French). Order Number 
DE93759535. Source: OSTI; NTIS (US Sales Only); INIS. 

The aim of this study is to define the heat network performances 
and to show the influence of the various parameters on the perfor- 
mances. It allows the evaluation of the performances of the overall 
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network and of the various parts of the heat network and their opti- 
mization. The evaluation approach consists in conducting one or 
more measurement campaigns in order to validate the model or to 
define, through successive approaches, network behaviour laws. 


Simple and economical means are proposed for field technical as- 
sessment. 


9321 (BNL-48103) Economic assessment of the thin 
polymer icemaker. Leigh, R.W. (Pratt Inst., Brooklyn, NY (United 
States)). Brookhaven National Lab., Upton, NY (United States). Jul 
1992. 30p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC02-76CH00016. Order Number 
DE93005532. Source: OSTI; NTIS; GPO Dep. 

We have constructed and tested a small device to produce ice in 
ice/water mixtures using a cold fluid as the heat sink. The device is 
a flexible heat exchanger constructed from a thin film of a suitable 
polymer. When filled with circulating liquid coolant the heat ex- 
changer consists of an inflated series of parallel tubes; Ice forms 
on the outside in complementary half cylinders. When the circula- 
tion in cut off, gravity drains the coolant and the static head of the 
water bath crushes the tubes, freeing them from the ice which 
floats to the surface. We here report an economic assessment of 
this device. In its present form, we find it competitive with existing 
commercial ice making systems. The analysis also points out two 
areas where further technical progress could lead to a significant 
economic advantage for the polymer film ice maker. 


9322 (ETDE-IT—93-24) Anaerobic-aerobic combined pro- 
cess for treatment of sewage with nutrient removal: ANANOX 
process. Garuti, G.; Dohanyos, M.; Tilche, A. ENEA, Bologna 
(Italy). Area Energia Ambiente e Salute. 1991. 10p. (CONF- 
9105404—1: 6. international symposium on anaerobic digestion, 
Sao Paolo (Brazil), 12-16 May 1991). Order Number DE93758899. 
Source: OSTI; NTIS (US Sales Only). 

Results of a three year study on a combined anaerobic-anoxic- 
oxic municipal waste water treatment process, named ANANOX, 
are presented. This process demonstrated to be highly efficient, 
with 89.6% COD, 89.2% TSS and 81.2% N removal, and a sludge 
production of only 0.2 kg TSS per kg COD removed, a value which 
is roughly 50% less if compared with traditional nitrification/ 
denitrification processes. Sulphates play a very significant role in 
the process because, after being reduced in the anaerobic step, 
where they give a contribution to organic matter degradation, they 
are then reoxidized in the anoxic step by nitrates, reducing the or- 
ganic matter need for denitrification. Due to the high dependence 
of efficiency on temperature, the proposed system has advanta- 
geous uses for sewage treatment particularly in warm climates and 
in touristic and recreational areas where the population increases 
during the summer. 


9323 (ETDE-mf-93758716) Environmental impacts and 
health hazards which accompany the production and applica- 
tion as well as the disposal of micro- and optoelectronic 
components and integrated circuits. Partial report of 
project phase 1. Fraunhofer-institut fuer Systemtechnik und 
Innovationsforschung (ISI), Karlsruhe (Germany); Hochtemperatur- 
Kernkraftwerk GmbH (HKG), Uentrop (Germany). Jul 1990 24p. (In 
German). Order Number DE93758716. Source: OSTI; NTIS (US 
Sales Only). 

This report documents the findings of phase | of the project in 
which a basis was established for assessing the volume of scrap 
of microelectronic systems by modules and conductor plates as 
well as by applications. The present practice of waste management 
is described. (orig/BBR). 


9324 (NEI-DK-1042) Investigation of measuring errors 
with regard to thermometer probes resulting from installation 
modes. Energiministeriets Energiforskningsprogram. Fjernvarme 
og produktion af el og varme. Elektronikcentralen, Hoersholm 
(Denmark). Sep 1992. 20p. (In Danish). Contract ENS-1323/89-10. 
Order Number DE93761235. Source: OSTI; NTIS. 

EFP-89. 

The aim was, in relation to district heating systems, to investi- 
gate various forms of installation for thermometer probes within the 
temperature interval of 40-80 degrees centigrade, and the influence 
of the installation modes on the registered errors in measurement. 





Problems had been met in the form of air pockets in the T- 
branching which affected the interpretation of the results. This lead 
to a change in the testing schedule so that the main aim was to in- 
vestigate the problem of air pockets formation and of how it could 
be avoided. The main conclusions were that air pockets formed 
when the water flow rate was less than 500 liters per hour when 
the thermometer probe was installed vertically over the pipe sec- 
tion. Errors related to air pocket formation were more significant 
where short probe pockets, high temperatures and low rates of wa- 
ter flow occurred. Air pocket formation could be eliminated when 
the T-branch was turned to the extent of 180 degrees so that the 
thermometer probe could be installed vertically under the pipe sec- 
tion. To achieve the minimum of measuring errors at low flow rates 
the thermometer probe head should be insulated, insulation of the 
pipe section just before and after the T-branch only reduces mea- 
suring errors minimally. (AB). 


9325 (NEI-DK-1052) Testing of proposals for Danish 
standard for heat-energy meters up to 3 m°/h. Elektronikcen- 
tralen, Hoersholm (Denmark). Sep 1992. 23p. (In Danish). Contract 
EM-151/87-48. Order Number DE93761270. Source: OSTI; NTIS. 

EFP-87. 

The aim was to test the proposals to the Danish Standard (DS 
2340) for energy meters related to district heating plants. Emphasis 
was on the investigation of whether the involved demand and 
testing methods were precise enough to indicate the quality of elec- 
tronic meters under the conditions of the standardization testing. A 
selection of meters covering the breadth of current technology 
found in the Danish market were tested. It is generally accepted 
that measurement of heat energy contributes to a reduction of en- 
ergy consumption of ca. 10% in relation to district heating. Meters 
are used to a significant extent in individual households. (AB). 


9326 (PNL-SA-20882) Reglonal secondary resource uti- 
lization parks: The industrial parks of the future. Kuusinen, 
T.L.; Beck, J.E.; Holter, G.M. Pacific Northwest Lab., Richland, WA 
(United States). Nov 1992. 9p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC06-76RL01830. (CONF- 
9211150—2: 8. international conference on solid waste 
management and secondary materials, Philadelphia, PA (United 
States), 15-18 Nov 1992). Order Number DE93005098. Source: 
OSTI; NTIS; GPO Dep. 

Obstacles currently facing the solid waste recycling industry are 
often related to lack of public and investor confidence, issues of 
profitability and liability, and insufficient consumer identification with 
products made from recycled materials. Resolution of these issues 
may not be possible without major changes in the way the solid 
waste recycling business is structured. One potential solution takes 
the form of the secondary resource utilization park. The premise is 
simple: Provide a strategically located facility where a broad range 
of secondary resources are separated, refined or converted, and 
made into new products on the site. The secondary material re- 
sources would come from municipal solid waste, demolition waste, 
landscape trimmings, used tires, scrap metal, agricultural waste, 
food processing waste, and other non-hazardous forms. The park 
would consist of separation and conversion facilities, research and 
product standards laboratories, and industries that convert the ma- 
terials into products and fuels. Energy conversion systems using 
some waste streams as fuel could be located at the park to sup- 
plement energy demands of the industrial operations. The strategic 
co-location of the resource providers and user industries would 
also minimize transportation costs and could provide a test case 
for an “industrial ecology” approach to sustainable economic devel- 
opment. 
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9327 (ANL/CP-77378) Taguchi methods applied to 
oxygen-enriched diesel engine experiments. Mar, W.W. (Ar- 
gonne National Lab., IL (United States)); Sekar, R.R.; Cole, R.L.; 
Marciniak, T.J.; Longman, D.E. Argonne National Lab., IL (United 
States). [1992]. 5p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-31109-ENG-38. (CONF-930124— 
2: 16. annual energy-sources technology conference and 
exhibition, Houston, TX (United States), 25 Jan - 4 feb 1993). Or- 
der Number DE93004873. Source: OSTI; NTIS; GPO Dep. 

This paper describes a test series conducted on a six-cylinder 
diesel engine to study the impacts of controlled factors (i.e., oxy- 
gen content of the combustion air, water content of the fuel, fuel 
rate, and fuel-injection timing) on engine emissions using Taguchi 
methods. Three levels of each factor were used in the tests. Only 
the main effects of the factors were examined; no attempt was 
made to analyze the interactions among the factors. It was found 
that, as in the case of the single-cylinder engine tests, oxygen in 
the combustion air was very effective in reducing particulate and 
smoke emissions. Increases in NO, due to the oxygen enrichment 
observed in the single-cylinder tests also occurred in the present 
six-cylinder tests. Water in the emulsified fuel was found to be 
much less effective in decreasing NO, emissions for the six- 
cylinder engine than it was for the single-cylinder engine. 


9328 (CONF-930392-1) Controlling chaos in spark- 
ignition engines. Wagner, R.M. (Missouri Univ., Rolla, MO (United 
States)); Daw, C.S.; Thomas, J.F. Oak Ridge National Lab., TN 
(United States). [1993]. 5p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC05-840R21400. From 1993 
joint Central States and Eastern sections of the Combustion Insti- 
tute; New Orleans, LA (United States); 15-17 Mar 1993. Order 
Number DE93005754. Source: OSTI; NTIS; GPO Dep. 

A previously proposed finite-difference model for cyclical varia- 
tions in spark-ignition engines has been modified and used to 
further explore the occurrence of deterministic chaos. A methodol- 
ogy for exploiting the underlying deterministic structure to control 
the chaos is proposed. It is demonstrated that this methodology 
can be used to greatly reduce or eliminate cyclical variations, even 
in the presence of substantial background noise. 


9329 (CONF-930414—2) Friction microprobe Investigation 
of particle layer effects on sliding friction. Blau, P.J. Oak Ridge 
National Lab., TN (United States). [1993]. 27p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO5- 
840R21400. From 9. international conference of wear of materials; 
San Francisco, CA (United States); 13-17 Apr 1993. Order Number 
DE92018868. Source: OSTI; NTIS; GPO Dep. 

Interfacial particles (third-bodies), resulting from wear or external 
contamination, can alter and even dominate the frictional behavior 
of solid-solid sliding in the absence of effective particle removal 
processes (e.g., lubricant flow). A unique friction microprobe, devel- 
oped at Oak Ridge National Laboratory, was used to conduct fine- 
scale friction studies using 1.0 mm diameter stainless steel spheres 
sliding on several sizes of loose layers of fine aluminum oxide 
powders on both aluminum and alumina surfaces. Conventional, 
pin-on-disk experiments were conducted to compare behavior with 
the friction microprobe results. The behavior of the relatively thick 
particle layers was found to be independent of the nature of under- 
lying substrate, substantiating previous work by other investigators. 
The time-dependent behavior of friction, for a spherical macrocon- 
tact starting from rest, could generally be represented by a series 
of five rather distinct phases involving static compression, slider 
breakaway, transition to steady state, and dynamic layer instability. 
A friction model for the steady state condition, which incorporates 
lamellar powder layer behavior, is described. 


9330 (DOE/MC/23167—93/C0162) Advanced Turbine Sys- 
tems scoping and feasibility studies. Bannister, R.L. 
(Westinghouse Electric Corp., Orlando, FL (United States)); Little, 
D.A.; Wiant, B.C.; Archer, D.H. Westinghouse Electric Corp., Or- 
lando, FL (United States). [1993]. 17p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC21-86MC23167. 
(CONF-921034—35: US Department of Energy contractors review 
meeting on coal-fueled heat engines, advanced PFBC and gas 
stream cleanup systems, Morgantown, WV (United States), 27-28 
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Oct 1992). Order Number DE93006341. Source: OSTI; NTIS; GPO 
Dep. 

The objective of the Advanced Turbine Systems (ATS) study was 
to investigate innovative natural gas fired cycle developments to 
determine the feasibility of achieving 60% (LHV) efficiency within a 
10-year time frame. The potential ATS was to be environmentally 
superior, cost competitive and adaptable to coal-derived fuels. The 
National Energy Strategy (NES) calls for a balanced program of 
greater energy efficiency, use of alternative fuels, and the environ- 
mentally responsible development of all US energy resources> 
Consistent with the NES, a Department of Energy (DOE) program 
has been created to develop Advanced Turbine Systems. The ob- 
jective of this 10-year program is to develop natural gas fired base 
load power plants that will have cycle efficiencies greater than 60% 
(LHV), be environmentally superior to current technology, and also 
be cost competitive. 


9331 (DOE/MC/23174—-3138) Characterization and control 
of exhaust gas from diesel engine firing coal-water mixture. 
Samuel, E.A.; Gal, E.; Mengel, M.; Arnold, M. General Electric Co., 
Lebanon, PA (United States). Mar 1990. 211p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC21- 
88MC23174. Order Number DE93000222. Source: OSTI; NTIS; 
GPO Dep. 

Exhaust from the GE-TS single cylinder diesel engine, fitted with 
hardened metal, and diamond-tipped metal fuel injection nozzles, 
and firing coal-water mixture (CWM) has been characterized with 
respect to gas composition, particulate size distribution, and partic- 
ulate filtration characteristics. The measured flue gas compositions 
are roughly in keeping with results from combustion calculations. 
The time variations of the hydrocarbon, CO, and NO, concentra- 
tions are also understood in terms of known reaction mechanisms. 


9332 (DOE/MC/25124-93/C0142) Commercialization of 


coal-fired diesel engines for cogeneration and non-utility 
power markets. Wilson, R.P.; Rao, K.; Benedek, K.R.; Itse, D.; 
Parkinson, J.; Kimberley, J.; Balles, E.N.; Benson, C.E.; Smith, C. 
Little (Arthur D.), Inc., Cambridge, MA (United States). [1992]. 10p. 


Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC21-88MC25124. (CONF-921034-37: US Department 
of Energy contractors review meeting on coal-fueled heat engines, 
advanced PFBC and gas stream cleanup systems, Morgantown, 
WV (United States), 27-28 Oct 1992). Order Number DE93006397. 
Source: OSTI; NTIS; GPO Dep. 

The primary objective of this METC project is to established 
practical, durable components compatible with clean coal slurry 
fuel and capable of low emissions. The components will be inte- 
grated into a coal power system for a 100-hr proof-of-concept test. 
The goal of this program is to advance the stationary coal-fueled 
diesel engine to the next plateau of technological readiness, and 
thus provide the springboard to commercialization. 


9333 (DOE/MC/29234—93/C0160) Advanced Turbine De- 
sign Program. van der Linden, S.; Gnaedig, G.; Kreitmeier, F. 
ABB Power Generation, Inc., North Brunswick, NJ (United States). 
Turbine Power Div. [1992]. 14p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC21-92MC29234. 
(CONF-921034-23: US Department of Energy contractors review 
meeting on coal-fueled heat engines, advanced PFBC and gas 
stream cleanup systems, Morgantown, WV (United States), 27-28 
Oct 1992). Order Number DE93005077. Source: OSTI; NTIS; GPO 
Dep. 

The prime objective of this project task is to select a natural gas 
fired as Advanced Turbine Systems (ATS) capable of reaching 
60% cycle efficiency. Several cycles were compared and evaluated 
under all different kind of aspects, to determine the one with the 
highest potential and, at the same time, the best overall fit within 
and experience base to guarantee project goals. The combined cy- 
cle with multistep development potential was identified as the 
system to reach the 60% or greater thermal efficiency. 


9334 (LA-UR-92-4227) Nonintrusive temperature mea- 
surements on advanced turbomachinery components. Noel, 
B.W. (Los Alamos National Lab., NM (United States)); Turley, 
W.D.; Lewis, W. Los Alamos National Lab., NM (United States). 
[1992]. 28p. Sponsored by USDOE, Washington, DC (United 
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States). DOE Contract W-7405-ENG-36. (CONF-930249-1: Latin 
American conference on turbomachinery, Cuernavaca (Mexico), 
15-18 Feb 1993). Order Number DE93005478. Source: OSTI; 
NTIS; GPO Dep. 

A nonintrusive, noncontacting method we developed for tempera- 
ture measurements in hostile environments is well-suited for 
measurements on advanced turbine components. The method is 
not only superior to thermocouples in sufficiently difficult 
environments, but also is the only known method for making mea- 
surements in situations where no form of pyrometry works. We 
demonstrated the method, which uses laser-induced fluorescence 
of thermographic phosphors bonded to the component surfaces, on 
turbine blades and vanes in developmental turbine engines. The 
method is extendable to the much-higher temperatures expected 
inside advanced turbomachinery. Of particular note is the adapt- 
ability of the method to surface-temperature measurements on 
ceramics operating at high temperatures. In this temperature 
range, the ceramics become translucent, and surface emissivity 
becomes meaningless. We shall discuss the method, its advan- 
tages and limitations, recent test results on operating turbine 
engines, and the extension to ceramic components. 


9335 (NAL-TM-644) Atomization characteristics of a pre- 
filming airblast atomizer. Hayashi, S. (National Aerospace 
Laboratory, Tokyo (Japan)); Koito, A.; Hishiki, M. National 
Aerospace Lab., Chofu, Tokyo (Japan). Jan 1992. 12p. (In Japan- 
ese). Order Number DE93767965. Source: OSTI; NTIS. 

Investigations were given on effects of atomizing air velocities 
(differential pressure), fuel flow rates, and air flow swirling on size 
distribution of grains in the vapor, when fuel nozzles of airblast mi- 
cronizing type used in combustors in aircraft gas turbines are used 
in single elements and combined with swirlers. The fuel nozzles 
used in the experiment were a fuel nozzle of prefilming system. 
The experiment used water as a fuel (liquid). The experimental 
equipment comprised a spray testing equipment body, and air and 
liquid supply-discharge systems. For measuring the grain size dis- 
tribution, a non-contact grain size distribution measuring equipment 
utilizing laser scatter intensity patterns was used. The atomizing air 
velocities gave extremely large effects on grain micronization, but 
little effect on the fuel flow rates. The dependence of the sauter 
mean diameter (SMD) on the atomizing air velocities was in in- 
verse proportion to about 1.5 power of the atomizing air velocity 
when a single fuel nozzle was used. When the nozzle is combined 
with a swirler, its dependence on the atomizing air velocities has 
grown stronger. The grain size measured apart from the swirler- 
combined nozzle was smaller that in the use of a single nozzle. 7 
refs., 12 figs. 


9336 (NAL-TR-1158) Grid generation method to calculate 
the flow field in a three-dimensional cascade of blades. Inoue, 
K. (National Aerospace Laboratory, Tokyo (Japan)). National 
Aerospace Lab., Chofu, Tokyo (Japan). May 1992. 8p. (in Japan- 
ese). Order Number DE93767978. Source: OSTI; NTIS. 

For the purpose of developing a fan for an engine with ultra-high 
by-pass ratio, the design code of three-dimensional cascade of 
blades based on the Navier-Stokes equation has already been de- 
veloped. This paper describes a method created by calculation 
grids which are part of this design code. This method is to gener- 
ate boundary fitted grids to calculate the flow field across a 
cascade of blades placed radially in the axially symmetric space 
between hub and casing. In this method, one-period domain of the 
cascade of blades is mapped on a box in computational space by 
a series of combined streching transformation and conformal map- 
ping. The grid in physical space is then obtained by successive 
inverse conformal mapping on the grid points in computational 
space. The grid obtained in this method is H-type and has a peri- 
odicity which includes the inclination of grid lines at the periodic 
boundary. As an example of the grid generated by this method, 
grids for primary and secondary models of the fan with ultra-high 
by-pass ratio are shown. 6 refs., 12 figs. 


9337 (NAL-TR-1162) Solving the inverse problem for 
incompressible potential flow through tow-dimensional cas- 
cades. Inoue, K. (National Aerospace Laboratory, Tokyo (Japan)). 
National Aerospace Lab., Chofu, Tokyo (Japan). Jun 1992. 10p. (In 
Japanese). Order Number DE93767979. Source: OSTI; NTIS. 





A method to solve the incompressible potential flow through two- 
dimensional cascades with any profile was described in the 
previous report. This report presents a solution method for the in- 
verse problem; that is, a problem to seek profiles which realize the 
above-mentioned flow when such conditions as blade surface flow 
distribution, solidity(chord-pitch ratio), and incident angle are given. 
The solution method adopts conformal mapping and determines a 
series of unknown constants within mapping function by means of 
numerical iterations. As an example, the blade surface flow distri- 
bution calculated for a representative compressor cascade with a 
known profile was shown as data for the inverse problem to find 
the profile by this method. As a result, it was confirmed that the 
original configuration of the cascade can be obtained. Furthermore, 
it was studied what kind of the profile can be obtained under the 
same surface flow distribution but at different solidity or incident an- 
gle. It was found that the blade becomes thinner to a certain limit 
with increasing space between blades or decreasing incident angle. 
The effectiveness of the method was thus proved. 11 refs., 15 figs. 


9338 (NEDO-OS-—9105, pp. 27-39) Development of ceramic 
gas turbine technology.: Research and development of heat- 
resistant ceramic materials for 300-kw class ceramic gas 
turbines for cogeneration. Ozawa, M. (NGK Insulators, Ltd., 
Nagoya (Japan)). New Energy and Industrial Technology Develop- 
ment Organization, Tokyo (Japan). Oct 1991. In Eleventh annual 
conference on energy conservation and storage technologies. 
103p. Order Number DE93768429. Source: OSTI; NTIS. 

This is presented at the Eleventh Annual Conference on Energy 
Conversion and Storage Technologies. This research and develop- 
ment of heat-resistant ceramic materials for ceramic gas turbines 
(CGT) composes of research on component manufacturing tech- 
niques and research on component bonding and assembly 
techniques. Achievements of these projects up to FY 1990 are de- 
scribed. For the research on component manufacturing techniques, 
manufacturing conditions of ceramic components, such as moving 
blades, stator vanes, combustors, and heat exchangers, were in- 
vestigated, and their strength characteristics were evaluated. For 
the components with complicated shapes, the manufacturing condi- 
tion was investigated using a model with a simplified shape. On 
the other hand, for the research on component bonding and as- 
sembly techniques, the bonding strength and effects of the ambient 
atmosphere when ceramic parts are joined with oxide glass bond- 
ing agents were investigated. Consequently, it was found that 
bonded objects with excellent airtightness can be obtained if bond- 
ing is performed in a nitrogen atmosphere. It was demonstrated 
that steady progress and numerous substantial research results 
have been obtained in these fields. 9 figs., 4 tabs. 


9339 (NEDO-P-9121) Feasibility study on introduciton of 
petroleum substituting energy for transportation. New Energy 
and Industrial Technology Development Organization, Tokyo 
(Japan). Mar 1992. 130p. (In Japanese). Sponsored by New En- 
ergy and Industrial Technology Development Organization, Tokyo 
(Japan). Order Number DE93768472. Source: OSTI; NTIS. 

Concerning electric cars, methanol cars, and CNG (Compressed 
Natural Gas) cars, the paper studies the status of development of 
each of them, grasps the problems on their wide spread through 
hearings to users, and makes an estimate. of the number of cars 
which is the target for the spread for the time being on the 
condition that their performance is on the present level. The devel- 
opment of more efficient electric batteries and motors is anticipated 
for electric cars. Methanol cars have a problem on travelling perfor- 
mance that travel distance by one battery charge is not more than 
about (1/2) of the existing cars, as well as technical problems such 
as the development of diesel type use engines, durability of parts, 
etc. CNG cars have a problem on travel distance by one battery 
charge which is not more than about (1/3) of the existing cars and 
a problem on the space caused by carrying the fuel bomb. The tar- 
get number of fuel substitution cars for the spread is estimated at 
833,000 cars, 14% of all the cars in Japan. As of 1991, the num- 
ber of fuel substitution cars introduced is about 1,200 cars only. In 
order to less n. the gap, it is indispensable to prepare the infra- 
structure, improve performance and reliability of the cars, and 
reduce the cost. 12 figs., 68 tabs. 
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Refer also to citation(s) 9093, 9339, 9346 


9340 (ANL/CMT/RP-—73283) The ANL electric vehicle bat- 
tery R&D program for DOE-EHP: Quarterly progress report, 
October-December 1990. Argonne National Lab., IL (United 
States). [1990]. 44p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-31109-ENG-38. Order Number 
DE93005687. Source: OSTI; NTIS; GPO Dep. 

The Electrochemical Technology Program at Argonne National 
Laboratory (ANL) provides technical and programmatic support to 
DOE’s Electric and Hybrid Propulsion Division (DOE-EBP). The 
goal of DOE-EHP is to advance promising EV propulsion technolo- 
gies to levels where industry will continue their commercial 
development and thereby significantly reduce petroleum consump- 
tion in the transportation sector of the US economy. In support of 
this goal, ANL provides research, development, testing/evaluation, 
post-test analysis, modeling, database management, and technical 
management of industrial R&D contracts on advanced battery and 
fuel cell technologies for DOE-EBP. This report summarizes the 
objectives, background, technical progress, and status of ANL 
electric vehicle battery R&D tasks for DOE-EHP during the period 
of October 1, 1990 through December 31, 1990. The work is orga- 
nized into the following six task areas: 1.0 Project Management; 
3.0 Battery Systems Technology; 4.0 Lithium/Sulfide Batteries; 5.0 
Advanced SodiurvMetal Chloride Battery; 6.0 Aqueous Batteries; 
7.0 EV Battery Performance/Life Evaluation. 


9341 (ANL/CMT/RP-—73688) The ANL electrochemical pro- 
gram for DOE on electric vehicle R&D: Quarterly progress 
report, January-March 1991. Argonne National Lab., IL (United 
States). Chemical Technology Div. [1991]. 48p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-31109- 
ENG-38. Order Number DE93005688. Source: OSTI; NTIS; GPO 
Dep. 

This report summarizes the objectives, background, technical 
progress, and status of ANL electric vehicle battery R&D tasks for 
DOE-EHP during the period of January 1 through March 31, 1991. 
The work is organized into the following six task areas: Project 
management; battery systems technology; lithiurn/sulfide batteries; 
advanced sodiun/metal chloride battery; aqueous batteries; and 
EV Battery performance/life evaluation. 


9342 (ANL/CMT/RP-76350) The ANL electric vehicle bat- 
tery R&D program for DOE-EHP: Progress report, October 
1991—March 1992. Argonne National Lab., IL (United States). 
[1992]. 42p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-31109-ENG-38. Order Number 
DE93005689. Source: OSTI; NTIS; GPO Dep. 

The Electrochemical Program at Argonne National Laboratory 
(ANL) provides technical and programmatic support to DOE’s Elec- 
tric and Hybrid Propulsion Division (DOE-EHP). The goal of 
DOE-EHP is to advance promising electric-vehicle (EV) propulsion 
technologies to levels where industry will continue their commercial 
development and thereby. significantly reduce petroleum consump- 
tion in the transportation sector of the economy. In support of this 
goal, ANL provides research, development, testing/evaluation, 
post-test analysis, modeling, database management, and technical 
management of industrial R&D contracts on advanced battery and 
fuel cell technologies for DOE-EHP. This report summarizes the 
battery-related activities undertaken during the period of October 1, 
1991 through March 31, 1992. In this report, the objective, back- 
ground, technical progress, and status are described for each task. 
These tasks are structured into the following task areas: 1.0 
Project Management and Coordination; 2.0 LithiunvSulfide Batter- 
ies; 3.0 Advanced Sodium/Beta Batteries; 4.0 Advanced 
Ambient-Temperature Batteries; 5.0 EV Battery Performance and 
Life Evaluation. 


9343 (ANL/CMT/RP-78323) The ANL Electrichemical Pro- 
gram for DOE on electric vehicle R&D: Progress report, 
July-September 1992. Argonne National Lab., IL (United States). 
[1992]. 22p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-31109-ENG-38. Order Number 
DE93005690. Source: OSTI; NTIS; GPO Dep. 
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The Electrochemical Technology Program at Argonne National 
Laboratory (ANL) provides technical and programmatic support to 
DOE's Electric and Hybrid Propulsion Division (DOE-EHP). The 
goal of DOE-EHP is to advance promising electric-vehicle (EV) 
propulsion technologies to levels where industry will continue their 
commercial development and thereby significantly reduce 
petroleum consumption in the transportation sector of the econ- 
omy. In support of this goal, ANL provides research, development, 
testing/evaluation, post-test analysis, modeling, database manage- 
ment, and technical management of industrial R&D contracts on 
advanced battery technologies for DOE-EHP. This report summa- 
rizes the battery-relatec activities undertaken during the period of 
July 1, 1992 through September 30, 1992. In this report, the objec- 
tive, background, technical progress, and status are described for 
each task. The work is organized into the following task areas: 
Project Management and Coordination; Lithium/Sulfide Batteries; 
Advanced Sodium/Beta Batteries; Advanced Ambient-Temperature 
Batteries; and EV Battery Performance and Life Evaluation. 


9344 (DOE/ID/13071-T1) Orcas Power and_ Light 
Company [fourth quarterly] technical progress report, July— 
September 1992. Orcas Power and Light Co., Eastsound, WA 
(United States). 1992. 19p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract FC07-911D13071. Order Num- 
ber DE93007139. Source: OSTI; NTIS; GPO Dep. 

After a year of operating the G-Van, OPALCO concluded that the 
company transportation needs were not being met by the G-Van. 
The previous quarterly report mentioned battery problems with the 
Solectria (No. 51). This problem is one of reduced range and 
power and has been determined to be caused by one or more indi- 
vidual monoblock failures. The local Solectria representative and 
Solectria headquarters personnel have been aware of this unsatis- 
factory condition and are continuing their attempt to solve it. The 
Solectria and G-Van continue to be used intermittently by company 
personnel for errands and engineering trips. Generally, the smaller, 
compact size of the Solectria make it the most preferred by com- 
pany drivers. Clearly the G-Van is not selected for use because of 
its size and weight. It is important to note that the driver dissatis- 
faction is not related to the fact that it is an electric van, but more 
its lack of maneuverability. 


9345 (DOE/ID/13074-T6) Kansas State University DOE/ 
KEURP Site Operator Program: Year 2, Second quarter report, 
October 1—December 31, 1992. Hague, J.R.; Steinert, R.A.; 
Nissen-Pfrang, T.; Maier, M.A. Kansas State Univ., Manhattan, KS 
(United States). 1992. 17p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract FC07-911D13074. Order Num- 
ber DE93007138. Source: OSTI; NTIS; GPO Dep. 

This concludes the sixth quarter that Kansas State University 
has been under contract to the US Department of Energy and the 
Kansas Electric Utility Research Program to demonstrate electric 
vehicle technology. The G-Van continues to perform within accept- 
able limits, although the batteries and the charger have caused 
some problems. Dave Harris, Chloride, has been working with K- 
State to correct these problems. It may very well be that the limited 
mileage (less than 25 miles) can be increased by extending the 
charge cycle (overcharging) the batteries. Soleq Corp. has failed to 
deliver contracted vehicles. A dual shaft electric propulsion mini- 
van, built by Eaton Corp. in 1987, will be shipped here. On the 
infrastructure side, EHV Corp. is developing curbside and home 
charging stations. 


3304 Hybrid Systems 


9346 (DOE/ID—10385-Rev.) Development of test proce- 
dures for hybrid/electric vehicles. Burke, A.F. EG and G Idaho, 
Inc., Idaho Falls, ID (United States). Jul 1992. 75p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC07- 
761D01570. (INEL/MISC—92055). Order Number DE93005179. 
Source: OSTI; NTIS; INIS; GPO Dep. 

This report is concerned with the development of procedures for 
testing of hybrid/electric vehicles to determine their energy con- 
sumption and emissions characteristics. Special emphasis is given 
to hybrid vehicles, which can be operated above some minimum 
battery state-of-charge in an all-electric mode for all types of 
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driving (city and highway). When the all-electric range of these ve- 
hicles is exceeded, the vehicles are operated in the hybrid mode, 
in which an engine/generator is turned on to generate electricity 
on-board the vehicle. Key issues in testing hybrid vehicles are 
identified and discussed. These issues include the test cycles to be 
used, the instrumentation required, the effect of battery state-of- 
charge and control strategy in the hybrid mode on the need for 
repeated test cycles, and the data to be collected and how that 
data from repeated cycles is interpreted to determine the vehicle 
energy consumption and emissions characteristics. 


3306 Vehicle Design Factors 


Refer also to citation(s) 9779 


9347 (ETDE-IT—93-30) GFT-2D: Graphic interactive form- 
ing tool. Zucchini, A.; Pierattini, S.; Furini, G. ENEA, Bologna 
(Italy). Centro Ricerche Energia 'E. Clementel’ - Area Energia e In- 
novazione. 1992. 9p. (CONF-9206335-1: International symposium 
on automotive technology and automation, Florence (Italy), 1-5 Jun 
1992). Order Number DE93758926. Source: OSTI; NTIS (US 
Sales Only). 

GIFT-2D is a generalized rigid-plastic finite element program for 
interactive computer simulation of two-dimensional metal forming 
problems. The main purpose of this program is the analysis of in- 
dustrial processes such as extrusion, drawing, forging, nosing, 
rolling and sheet metal bending, where the design of punch and 
die must be optimized in order to obtain a required final shape of 
the workpiece. This paper describes its graphic features and the 
user-program interface in the actual version implemented on a 
FPS/350X. The user can control and modify main execution control 
data and visualize on the screen the contour plots of the main vari- 
ables at each step while running on-line. A rezoning option is 
available to regularize the initial mesh or for problems with unac- 
ceptable mesh distorsion. 


9348 (ETDE-IT—93-31) Fiber MMC connecting rod: De- 
sign, fabrication and qualification. Sangiorgi, S.; Zucchini, A.; 
Orsi, R. ENEA, Bologna (Italy). Centro Ricerche Energia ’E. 
Clementel’ - Area Energia e Innovazione. 1992. 9p. (CONF- 
9206335—2: International symposium on automotive technology 
and automation, Florence (Italy), 1-5 Jun 1992). Order Number 
DE93758927. Source: OSTI; NTIS (US Sales Only). 

Metal Matrix Composites (MMC) with lightweight matrices such 
as aluminum casting reinforced with carbon fibers or alumina fibers 
are innovative materials which show a great potential for applica- 
tions in the aereospace and automative industries. This joint 
project focusses attention on the reciprocating engine connecting 
rod, which is one of the most stressed components in an engine, in 
order to reduce the high inertial forces generated by the moving 
parts. A simulation study was started to predict the structural be- 
haviour of connecting rod by finite element models. Proto-typical 
connecting rods were fabricated by pressure aided infiltration tech- 
nique. In the second part of the work, the final three-dimensional 
geometry of the component will be optimized by iterative interaction 
between numerical simulation and fabrication processes. Tests un- 
der simulated and real operating conditions will qualify the final 
proto-typical connecting rod. 


3307 Emission Control 
Refer also to citation(s) 9327, 9331 


3308 Alternative Fuels 
Refer also to citation(s) 7750, 8257, 9331 


9349 (CONF-9205294-2) Advantages of natural gas as a 
vehicular fuel. Remick, R.J.; Blazek, C.F. Institute of Gas Technol- 
ogy, Chicago, IL (United States). [1992]. 11p. Sponsored by 
Institute of Gas Technology, Chicago, IL (United States). From 4. 
Asian natural gas: development of the domestic industry; Kuala 
Lumpur (Malaysia); 20-22 May 1992. Source: OSTI; Institute of 
Gas Technology, 3424 South State Street, Chicago, IL 60616. 





The advantages of natural gas vehicles can be broken down into 
four major categories: sociaVpolitical, technical, economic, and en- 
vironmental. The sociaVpolitical advantages of natural gas as a 
vehicular fuel lie predominantly in its ability to substitute for 
petroleum fuels. This frees petroleum reserves for other uses or, in 
areas with dwindling reserves, it reduces the dependence on im- 
ported oil and oil products. The technical advantages of natural 
gas include its high octane rating, which permits higher compres- 
sion ratios to be used with spark ignition engines. The economic 
advantages, although variable from one geographical region to an- 
other, are derived from the price differential between natural gas 
and refined oil products. In approximate terms, the average price 
of a megajoule (MJ) of natural gas is about 60% that of an MJ of 
refined petroleum products. Finally, there are significant environ- 
mental advantages associated with the use of natural gas as a 
vehicle fuel. Emissions from dedicated natural gas vehicles 
equipped with catalytic convertors have met the 1996 clean air 
standards set by the US EPA for both heavy-duty trucks and pas- 
senger cars. With further research, they also will be able to meet 
the 1997 ultra-low emission vehicle (ULEV) California standards 
set by the South Coast Air Quality Management District. 


35 ARMS CONTROL 


9350 (CONF-9208174—Vol.2, pp. 153-157) Moderator’s 
comments. Marshall, T. Science Applications International Corp., 
McLean, VA (United States). 16 Oct 1992. From 7. conference on 
stability and the offense/defense relationship; Monterey, CA (United 
States); 26-27 Aug 1992. In Program on stability and the offense/ 
defense relationship conference final report: Volume 2. 157p. Or- 
der Number DE93002034. Source: OSTI; NTIS. 

Thomas Marshall, the conference moderator, presented a slide 
talk-- four slides, narrative not included in the document. As deter- 
mined from the slides, the following topics were presented: 
Purpose of the Program; Program Framework: Review of Stability 
Conferencing and Study Program; Problems for the 1990s. 


3501 Policy, Negotiations, and Legislation 
Refer also to citation(s) 8097, 8098, 10155, 10158 


9351 (CONF-9208174—Vol.2, pp. 1-21) Transcription of 
keynote remarks. Lehman, R. Il. Science Applications Interna- 
tional Corp., McLean, VA (United States). 16 Oct 1992. From 7. 
conference on stability and the offense/defense relationship; Mon- 
terey, CA (United States); 26-27 Aug 1992. In Program on stability 
and the offense/defense relationship conference final report: Vol- 
ume 2. 157p. Order Number DE93002034. Source: OSTI; NTIS. 

In his opening remarks, Ambassador Ronald Lehman Il, asked 
that the seminar be provocative because the 1990s will call for a 
new approach to arms control. This is so because the world is 
changing rapidly. The nonproliferation of nuclear weapons has 
worked well, but in some parts of the world time is running out (the 
Middle East, South Asia, and the Korean Peninsula, for example). 
Also, what happens when a nuclear-weapons empire (the Soviet 
Union) breaks up? How to apply pressure on those newly indepen- 
dent states that emerged from the former Communist power? 
Lehman noted that US forces may have to remain in Europe be- 
cause the main focus of Europeans will be on conventional 
weapons, not nuclear. Then consider what must be done with re- 
gard to Iraq and Yugoslavia. While the US is in a good position to 
policy the world, we have made it clear that we do not want the job, 
even though we may have to get involved because some nations 
cannot defend themselves (see Kuwait). In some cases we may 
find ourselves teamed up with former adversaries. To be provoca- 
tive, Lehman said that the time has come to figure out how we will 
deal with the big zero, either with respect to ballistic missiles or nu- 
clear weapons. Lehman said that we talk about those topics as if 
they were a problem in the future, after our grandchildren’s lives. 
He also emphasized that chemical warfare, while not capable of 
mass destruction, is still very special. However, he regards biologi- 
cal warefare is a weapon of mass destruction of life and said that 
he is not sure that we know how to keep a handle on it. 
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9352 (CONF-9208174—Vol.2, pp. 78-103) Stability problems 
in the 1990s: Is there a role for arms control?. Glitman, M.W. 
Science Applications International Corp., McLean, VA (United 
States). 16 Oct 1992. From 7. conference on stability and the of- 
fense/defense relationship; Monterey, CA (United States); 26-27 
Aug 1992. In Program on stability and the offense/defense relation- 
ship conference final report: Volume 2. 157p. Order Number 
DE93002034. Source: OSTI; NTIS. 

Ambassador Glitman briefly surveyed potential instability prob- 
lems concerning arms control in the 1990s and concluded that 
arms control can help reduce tensions in the world but cannot end 
them. He said that arms control can, however, play a key role in 
reducing stability problems where (a) the issues concern weapons 
at the upper end of the technology spectrum and are amenable to 
technical solutions, (b) the political component is not the primary 
factor and which (c) involves at its core the powers that have the 
lion’s share of the world’s capability to produce and deploy the 
weapons in question. 


9353 (IAEA-INFCIRC—272(Mod.1)E/F/R/S) The text of the 
agreement of 7 August 1978 between Portugal and the Agency 
for the application of safeguards in connection with the Treaty 
on the Non-Proliferation of Nuclear Weapons. International 
Atomic Energy Agency, Vienna (Austria). Jan 1993. [4] (In English, 
Spanish, French, Russian). Source: OSTI; NTIS (US Sales Only); 
INIS. 

The document informs about the suspension of the application of 
safeguards under the Agreement of 7 August 1978, which entered 
into force on 14 June 1979, between Portugal and the Agency for 
the Application of Safeguards in Connection with the Treaty on the 
Non-Proliferation of Nuclear Weapons, as result of the coming into 
force of the Agreement of 7 April 1973, and the Protocol thereto, 
between Belgium, Denmark, the Federal Republic of Germany, 
Greece, Ireland, Italy, Luxembourg, the Netherlands, Portugal, the 
European Atomic Energy Community and the Agency in connection 
with the Treaty on the Non-Proliferation of Nuclear Weapons which 
came into force for Portugal on 1 July 1986. 
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Refer also to citation(s) 8899, 9351, 9352, 10173 
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Refer also to citation(s) 10174 


9354 (UCRL-ID—110838) Unclassified satellite remote 
sensing as a component of integrated treaty verification. 
Parziale, A.A. Lawrence Livermore National Lab., CA (United 
States). Oct 1992. 35p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. Order Number 
DE93005736. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
This report provides an assessment of the applicability of unclas- 
sified remote-sensing satellites to treaty verification. Particular 
attention is given to the ability of optical and synthetic aperture 
radar (SAR) satellites to detect clandestine underground nuclear 
tests. Application to the associated problems of nuclear prolifera- 
tion and arms control verification are also addressed. A 
background review of commercial and scientific remote-sensing 
satellites is provided, including past and planned satellite launches, 
capabilities of currently active satellites, and proposed advanced 
remote-sensing satellite systems. The wide-angle imaging capabili- 
ties of commercial satellites, such as the US Landsat, the French 
Satellite Pour l'Observation de la Terre (SPOT), and the Soviet Al- 
maz SAR, are shown to be capable of detecting major surface 
disturbances associated with nuclear facility and nuclear test oper- 
ations. Satellite mean time between target area overpasses and 
cloud free observations are modeled and estimated for a variety of 
satellites taken individually and in combination. Finally, we consider 
recently proposed advanced remote-sensing satellite systems: Bril- 
liant Eyes, and the Motorola Iridium system supplemented with 
remote sensors. Such advanced systems could provide 24-hour 
coverage of the Earth's surface and near real-time transmission of 
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images to verification ground stations. However, the data process- 
ing requirements associated with worldwide 24-hour coverage 
would overload current image processing and storage capabilities. 


36 MATERIALS 


Refer also to citation(s) 11530 


9355 (ANL/MCT/RP-72673) Materials and Components 
Technology Division research summary, 1991. Argonne National 
Lab., IL (United States). Materials and Components Technology 
Div. Apr 1991. 199p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-31109-ENG-38. Order Number 
DE93006421. Source: OSTI; NTIS; INIS; GPO Dep. 

This division has the purpose of providing a R and D capability 
for design, fabrication, and testing of high-reliability materials, com- 
ponents, and instrumentation. Current divisional programs are in 
support of the Integral Fast Reactor, life extension for light water 
reactors, fuels development for the new production reactor and re- 
search and test reactors, fusion reactor first-wall and blanket 
technology, safe shipment of hazardous materials, fluid mechanics/ 
materials/instrumentation for fossile energy systems, and energy 
conservation and renewables (including tribology, high- tempera- 


ture superconductivity). Separate abstracts have been prepared for 
the data base. 


9356 (INIS-mf—14109) Radioactive implants in materials 
sclence. Abstracts. Heraeus (Wilhelm Heinrich) und Else 
Heraeus-Stiftung, Hanau (Germany). 1992 16p. (CONF-9201133-: 
89. WE-Heraeus-seminar: Radioactive implants in materials sci- 
ence, Bad Honnef (Germany), 13-15 Jan 1992). Order Number 
DE93766414. Source: OSTI; NTIS (US Sales Only); INIS. 

This paper contains 15 abstracts with the following topics: 
Volume and Grain boundary Diffusion of ‘Sn Implanted in Alu- 
minium (G. Erdelyi); Perturbed Angular Correlations (PAC) - A 
Microscopic Tool for implantation Site Studies (M. Forker); Off-Line 
Implantations (K. Freitag); Point defect identification in semiconduc- 
tors using photoluminescence (M.O. Henry); Grain Boundary 
Diffusion in Poly- and Bicrystals (C. Herzig); Emission Channeling 
of lon Implanted Semiconductors (H. Hofsaess); Radionuclide 
Technique in Mechanical Engineering (A. Kleinrahm); Combination 
of Deep Level Transient Spectroscopy and Transmutation of Ra- 
dioactive Impurities (M. Lange); Moessbauer Studies of Defects in 
Semiconductors (G. Langouche); The Present Understanding of 
Impurities in Semiconductors (M. Lannoo); Radiotracer Diffusion in 
Solids (H. Mehrer); Deep Level Transient Spectroscopy on Ra- 
dioactive Impurities in Silicon (J.W. Peterson); Materials Research 
at the New ISOLDE On-Line Mass-Separators Facility (H.L. Ravn); 
Defects and Impurities in lon implanted GaAs observed via electri- 
cal measurements (B.J. Sealy); Implanted ‘In as a Spy in lon 
Multilayers (M. Uhrmacher). (MM). 
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Refer also to citation(s) 7585, 7590, 7592, 7619, 7621, 7622, 7888, 
7910, 7981, 7982, 8169, 8197, 8201, 8212, 8213, 8350, 8353, 
8357, 8406, 8409, 8413, 8568, 8572, 8592, 8628, 8629, 8630, 
8631, 8632, 8633, 8634, 8672, 8684, 8685, 8817, 8825, 8829, 


8830, 8928, 8931, 8943, 8973, 8977, 9005, 9012, 9018, 9019, 
9020, 9021, 9022, 9025, 9026, 9027, 9028, 9029, 9030, 9031, 
9033, 9036, 9161, 9204, 9329, 9347, 9531, 9583, 9588, 9592, 
9597, 9635, 9649, 9702, 9719, 9740, 9745, 9807, 9808, 9809, 
9849, 9862, 9864, 9865, 10166, 10169, 11178, 11184, 11193, 
11209, 11237, 11241, 11242, 11243, 11248, 11249, 11383, 11401 


9357 (ANL/CHM/CP-76899) Kinetic energy distributions 
of sputtered neutral aluminum clusters: Al-Al,. Coon, S.R. (Ar- 
gonne National Lab., IL (United States)); Calaway, W.F.; Pellin, 
M.J.; Curlee, G.A.; White, J.M. Argonne National Lab., IL (United 
States). [1992]. 26p. Sponsored by USDOE, Washington, DC 
(United States); National Science Foundation, Washington, DC 
(United States). DOE Contract W-31109-ENG-38. (CONF- 
9208147—2: Symposium on sputtering, Copenhagen (Denmark), 30 
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Aug - 4 sep 1992). Order Number DE93004815. Source: OSTI; 
NTIS; INIS; GPO Dep. 

Neutral aluminum clusters sputtered from polycrystalline alu- 
minum were analyzed by laser postionization time-of-flight (TOF) 
mass spectrometry. The kinetic energy distributions of Al through 
Als were measured by a neutrals time-of-flight technique. The inter- 
pretation of laser postionization TOF data to extract velocity and 
energy distributions is presented. The aluminum cluster distribu- 
tions are qualitatively similar to previous copper cluster distribution 
measurements from our laboratory. In contrast to the steep high 
energy tails predicted by the single- or multiple- collision models, 
the measured cluster distributions have high energy power law de- 
pendences in the range of E~* to E-*-5. Correlated collision 
models may explain the substantial abundance of energetic clus- 
ters that are observed in these experiments. Possible influences of 
cluster fragmentation on the distributions are discussed. 


9358 (ANL/CHM/CP-77993) Peculiarities of structures and 
meltinglike transition in gold clusters. Garzon, |.L.; Jellinek, J. 
Argonne National Lab., IL (United States). [1992]. 4p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W- 
31109-ENG-38. (CONF-920921-8: 6. international symposium on 
small particles and inorganic clusters, Chicago, IL (United States), 
16-22 Sep 1992). Order Number DE93004810. Source: OSTI; 
NTIS; GPO Dep. 

Structural and dynamical properties of gold clusters are derived 
from a Gupta-type potential using numerical simulations and are 
compared to features of nickel clusters derived from the same 
potential. The major implication of the comparison is that the prop- 
erties of clusters mimicked by this many-body potential depend, in 
general, on the values of its parameters. 


9359 (ANL/MSD/CP-—76520) NMR study of  cluster- 
assembled nanophase copper. Suits, B.H. (Michigan 
Technological Univ., Houghton, MI (United States). Dept. of 
Physics); Meng, M.; Siegel, R.W.; Liao, Y.X. Argonne National 
Lab., IL (United States). Dec 1992. 6p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-31109-ENG-38. 
(CONF-921101-39: 16. Material Research Society international 
symposium on the scientific basis for nuclear waste management 
fall meeting, Boston, MA (United States), 30 Nov - 5 dec 1992). 
Order Number DE93005556. Source: OSTI; NTIS; GPO Dep. 

®3Cu and Cu NMR spectra from cluster-assembled nanophase 
copper with an average grain size between 5 and 10mn show a 
broadened peak, at the normal Knight-shifted frequency for copper 
meta which arises from only the central 1/2 to -1/2 transition. A 
very broad background is observed on either side of that peak. 
Some samples exhibit a second broad peak at a position normally 
associated with non-metallic copper. Pulsed NMR measurements 
of the central peak show that virtually all the copper signals are 
significantly broadened and have a spin-spin relaxation time longer 
than larger grained copper samples. Line shape measurements, 
using spin echoes, as a function of delay between rf excitation and 
measurement show there are a number of copper sites with longer 
relaxation times which have a significantly larger broadening. Those 
sites are tentatively identified as being at or near a grain boundary 
or free surface. A small orientation effect is observed indicating an 
anisotropy within the samples. An isochronal anneal of one sample 
showed significant, but not complete, line narrowing after an an- 
neal at 450C consistent with other nanophase metals which show 
grain growth above 40-50% of the melting temperature. 


9360 (ANUMSD/CP-—76613) Molecular dynamics simula- 
tion of radiation-induced amorphization of the ordered 
compound NiZr2. Devanathan, R. (Argonne National Lab., IL 
(United States)); Lam, N.Q.; Okamoto, P.R.; Meshii, M. Argonne 
National Lab., IL (United States). Dec 1992. 7p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-31109- 
ENG-38. Grant DMR-8802847. (CONF-921101-38: 16. Material 
Research Society international symposium on the scientific basis 
for nuclear waste management fall meeting, Boston, MA (United 
States), 30 Nov - 5 dec 1992). Order Number DE93005558. 
Source: OSTI; NTIS; INIS; GPO Dep. 

We have studied the electron irradiation-induced amorphization 
of the ordered intermetallic compound NiZr2 by molecular dynam- 
ics simulations in conjunction with embedded-atom potentials. 





Randomly chosen Frenkel pairs and chemical disorder were intro- 
duced into the system in separate processes. In both cases, the 
energy and volume of the system rose above the corresponding 
levels of a quenched liquid and the calculated diffraction patterns 
indicated the occurrence of a crystalline-to-amorphous transition. In 
addition, the average shear elastic constant fell to about 50% of its 
value in the perfect crystal and the system became elastically 
isotropic. These results indicate that NiZr2 can be amorphized by 
chemical disorder as well as Frenkel pairs and are in good agree- 
ment with experimental observations. 


9361 (ANL/MSD/CP-76614) High-temperature Au impian- 
tation into Ni-Be and Ni-Si alloys. James, M.R. (Argonne 
National Lab., IL (United States)); Lam, N.Q.; Rehn, L.E.; Baldo, 
P.M.; Funk, L.; Stubbins, J.F. Argonne National Lab., IL (United 
States). Dec 1992. 7p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-31109-ENG-38. (CONF-921101— 
40: 16. Material Research Society international symposium on the 
scientific basis for nuclear waste management fall meeting, Boston, 
MA (United States), 30 Nov - 5 dec 1992). Order Number 
DE93005555. Source: OSTI; NTIS; GPO Dep. 

Effects of implantation temperature and target composition on 
depth distribution of implanted species were investigated. Au* ions 
were implanted at 300 keV into polycrystalline Ni-Be and Ni-Si 
alloys between 25 and 700C to a dose of 10'© cm~—*. Depth distri- 
butions of Au were analyzed with RBS using He+ at both 1.7 and 
3.0 MeV, and those of the other alloying elements by SIMS. Theo- 
retical modeling of compositional redistribution during implantation 
at elevated temperatures was also carried out with the aid of a 
comprehensive kinetic model. The analysis indicated that below 
~250C, the primary controlling processes were preferential sputter- 
ing and displacement mixing, while between 250 and 600C 
radiation-induced segregation was dominant. Above 600C, thermal- 
diffusion effects were most important. Fitting of model calculations 
to experimental measurements provided values for various defect 
migration and formation parameters. 


9362 


(ANL/MSD/CP-76615) Generalized melting criterion 
for amorphization. Devanathan, R. (Argonne National Lab., IL 
(United States)); Lam, N.Q.; Okamoto, P.R.; Meshii, M. Argonne 
National Lab., IL (United States). Dec 1992. 7p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-31109- 


ENG-38. Grant DMR-8802847. (CONF-921101-59: 16. Material 
Research Society international symposium on the scientific basis 
for nuclear waste management fall meeting, Boston, MA (United 
States), 30 Nov - 5 dec 1992). Order Number DE93005557. 
Source: OSTI; NTIS; GPO Dep. 

We present a thermodynamic model of solid-state amorphization 
based on a generalization of the well-known Lindemann criterion. 
The original Lindemann criterion proposes that melting occurs when 
the root-mean-square amplitude of thermal displacement exceeds 
a critical value. This criterion can be generalized to include solid- 
state amorphization by taking into account the static displacements. 
In an effort to verify the generalized melting criterion, we have per- 
formed molecular dynamics simulations of radiation-induced 
amorphization in NiZr, NiZr2, NiTi and FeTi using embedded-atom 
potentials. The average shear elastic constant G was calculated as 
a function of the total mean-square atomic displacement following 
random atom-exchanges and introduction of Frenkel pairs. Results 
provide strong support for the generalized melting criterion. 


9363 (ANUMSD/CP-76616) Cross-sectional TEM studies 
of DIGM in irradiated Au-Cu bilayers. Gao, Y.; Alexander, D.E.; 
Rehn, L.E. Argonne National Lab., IL (United States). Nov 1992. 
7p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-31109-ENG-38. (CONF-921101-42: 16. Material Re- 
search Society international symposium on the scientific basis for 
nuclear waste management fall meeting, Boston, MA (United 
States), 30 Nov - 5 dec 1992). Order Number DE93005552. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Cross-sectional transmission electron microscopy was used to 
study diffusion-induced gain boundary migration (DIGM) in irradi- 
ated and annealed AwCu bilayers. Using this technique, in 
combination with small probe x-ray energy dispersive spectroscopy, 
DIGM alloyed zones in Au were identified in an irradiated sample. 
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9364 (ANLUMSD/CP-78183) The effect of DIGM and 
irradiation-induced grain growth on interdiffusion in bilayer 
ion-beam mixing experiments. Alexander, D.E.; Rehn, L.E.; 
Baldo, P.M.; Gao, Y. Argonne National Lab., iL (United States). 
Nov 1992. 7p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-31109-ENG-38. (CONF-921101—41: 16. 
Material Research Society international symposium on the scientific 
basis for nuclear waste management fall meeting, Boston, MA 
(United States), 30 Nov - 5 dec 1992). Order Number 
DE93005553. Source: OSTI; NTIS; INIS; GPO Dep. 

Experiments were performed demonstrating that ion irradiation 
enhances diffusion-induced grain boundary migration (DIGM) in 
polycrystalline Au/Cu bilayers. Here, a model is presented relating 
film-averaged Cu composition in Au with treatment time, grain size 
and film thickness. Application of this model to the experimental re- 
sults indicates that irradiation enhances DIGM by increasing the 
grain boundary velocity. Effects of DIGM and irradiation-induced 


grain growth on the temperature dependence of ion mixing in bilay- 
ers are discussed. 


9365 (ANLU/MSD/CP-78287) Implications of defect clusters 
formed in cascades on free defect generation and microstruc- 
tural development. Wiedersich, H. Argonne National Lab., IL 
(United States). Dec 1992. 28p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-31109-ENG-38. 
(CONF-920970-6: 3. conference on evolution of microstructure in 
metals during irradiation, Chalk River (Canada), 29 Sep - 2 oct 
1992). Order Number DE93005551. Source: OSTI; NTIS; INIS; 
GPO Dep. 

A large fraction of the defects produced by irradiation with ener- 
getic neutrons or heavy ions originates in cascades. Not only 
increased recombination of vacancy and interstitial defects but also 
significant clustering of like defects occur. Both processes reduce 
the number of point defects available for long range migration. 
Consequences of defect clustering in cascades will be discussed in 
a semi-quantitative form with the aid of calculations using a very 
simplified model: Quasi-steady-state distributions of immobile 
vacancy and/or interstitial clusters develop which, in turn, can be- 
come significant sinks for mobile defects, and, therefore reduce 
their lifetime. Although cluster sinks will cause segregation and, po- 
tentially, precipitation of second phases due to local changes of 
composition, the finite lifetime of clusters will not lead to lasting, 
local compositional changes. A transition from highly dense intersti- 
tial and vacancy cluster distributions to the void swelling regime 
occurs when the thermal evaporation of vacancies from small 
vacancy clusters becomes significant at higher temperatures. Un- 
equal clustering of vacancies and interstitials leads to an imbalance 
of their fluxes of in the matrix and, hence, to unequal contributions 
to atom transport by interstitials and by vacancies even in the 
quasi-steady state approximation. 


9366 (ANL/MSD/CP-78354) Amorphization kinetics of 
Zr(Cr,Fe)2 under ion irradiation. Motta, A.T. (Pennsylvania State 
Univ., University Park, PA (United States). Dept. of Nuclear Engi- 
neering); Howe, L.M.; Okamoto, P.R. Argonne National Lab., IL 
(United States). Dec 1992. 7p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-31109-ENG-38. (CONF- 
921101-58: 16. Material Research Society _ international 
symposium on the scientific basis for nuclear waste management 
fall meeting, Boston, MA (United States), 30 Nov - 5 dec 1992). 
Order Number DE93005560. Source: OSTI; NTIS; INIS; GPO Dep. 

Thin foils of Zircaloy-4 were irradiated with 350 KeV *°Ar ions in 
the dual ion beam/HVEM facility at Argonne National Laboratory at 
300-650 K. The irradiation-induced amorphization of the inter- 
metallic precipitates Zr (Cr; Fe)2 and Zr2 (Ni, Fe) was studied 
in-situ. For Zr (Cr, Fe)2 precipitates the dose-to-amorphization was 
found to increase exponentially with temperature, with a critical 
temperature of about 650 K. The amorphization morphology was 
shown to be homogeneous, with no preferential site for nucleation, 
in contrast to neutron-irradiation amorphization which started at the 
precipitate-matrix interface. For Zrz (Ni,Fe) precipitates it was 
found that amorphization occurred at 550 and 600 K, whereas in 
neutron irradiation no amorphization has been observed at those 
temperatures. The results are discussed in context of previous 
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neutron and electron irradiations and likely amorphization mecha- 
nisms are proposed. 


9367 (BNL-48336) Dynamics of a metal overlayer on 
metallic substrates: High temperature effects. Rahman, T.S. 
(Brookhaven National Lab., Upton, NY (United States)); Black, 
J.E.; Tian, Zeng Ju. Brookhaven National Lab., Upton, NY (United 
States). [1992]. 7p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC02-76CH00016. (CONF-921101— 
68: 16. Material Research Society international symposium on the 
scientific basis for nuclear waste management fall meeting, Boston, 
MA (United States), 30 Nov - 5 dec 1992). Order Number 
DE93006382. Source: OSTI; NTIS; INIS; GPO Dep. 

We have explored the structure and the dynamics of a bimetallic 
system consisting of a hexagonal (almost) overlayer of Ag on a 
square lattice (Ni(100) and Cu(100)), as a function of the surface 
temperature. In each case the structure is “nearly” incommensurate 
giving rise to a low frequency Goldstone mode. Also, the overlayer 
atoms slosh back and forth over the substrate in a corrugated 
fashion. The calculated dispersion of the Ag/metal vertical mode, at 
room temperature, is in excellent agreement with experimental 
data. At higher temperatures floater atoms appear on top of the 
overlayer displaying a variety of cluster formations and also ex- 
changes with the substrate atoms leading to surface disordering, 
interdiffusion and melting. 


9368 (CDM/LA-31) Bibliographic study on the recovery 
tungsten: Etude bibliographique sur la recuperation du tung- 
stene. Yahi, Boussad (Centre de Developpement des Materiaux, 
Algiers (Algeria)). Secretariat d’Etat a la Recherche, Algiers (Alge- 
ria). Dec 1992. [23] (In French). Source: OSTI; NTIS (US Sales 
Only); INIS. 

Because of the importance of tungsten as a metal and its avail- 
ability in Algerian ores, many prospective missions have been 
organized in the hoggar region since the country has recovered its 
independence and autonomy in order to extract the metal. The 
tungsten ores which are found in the hoggar are essentially com- 
posed of wolframite. With a 100000 tons per year as a production 
rate and a content of W03 + Sn very rarely greater than 1% the 
hoggar occupies a honorrable place among the regions which are 
well know throughout the world to produce tungsten. The are 
valorization technique which has been developed is mainly a gravi- 
metric in humid media. It consists of a local preconcentration giving 
birth to a preconcentrated sample that is afterwards transferred to 
and dealt with a central plant where the fina! product is obtained. 


9369 (CEA-CONF-11082) Discussion around the 
Steinberg-Cochran-Guinan model. Ansart, J.P.; Naulin, G. CEA 
Centre d'Etudes de Bruyeres-le-Chatel, 91 (France). 1991. [7] (In 
French). (CONF-9103271-: Meeting on detonics, Bourges 
(France), 19 Mar 1991). Source: OSTI; NTIS (US Sales Only); 
INIS. 

The Steinberg-Cochran-Guinan model (material dynamic com- 
portment model) is presented. Theoretical and experimental results 
(especially on beryllium) give a modification of the S.C.G. model, 
taking into account influence of high deformation speed on elastic 
limit and on the strain hardening function. (A.B.). 8 refs., 2 tabs. 


9370 (CEA-CONF—11085) Influence of some alloying ele- 
ments on the formation of vacancy defects in ferritic steels 
during irradiation at 288 deg C. Li, X. (CEA Centre d’Etudes de 
Grenoble, 38 (France). Dept. de Recherche Fondamentale sur la 
Matiere Condensee); Moser, P.; Akamatsu, M.; Van Duysen, J.C.; 
Zacharie, G.; Dai, G. CEA Centre d’Etudes de Grenoble, 38 
(France). Dept. de Recherche Fondamentale sur la Matiere Con- 


densee. 1992. [14] (CONF-9206282-: 16. ASTM international 
symposium on the effects of radiation on materials(ISERM), Au- 
rora, CO (United States), 23-25 Jun 1992). Source: OSTI; NTIS 
(US Sales Only); INIS. 

In order to determine if the formation of vacancy defects in pres- 
sure vessel steels during neutron irradiation is partly controlled by 
the chemical composition, we have studied the effects of electron 
irradiations on the following model alloys: Fe, Fe-0.1%Cu, 
Fe-0.1%Cu-0.004%C, Fe-0.1%Cu-0.010%C, Fe-0.1%Cu-0.5%Mo, 
Fe-0.1%Cu-1.2%Mn. The irradiations have been carried out at 288 
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deg C and 150 deg C with fluences up to 4 10'® e~.cm~®. After ir- 
radiation, some samples underwent 30 min annealing treatments at 
temperatures ranging up to 380 deg C. (author). 12 refs., 4 figs., 2 
tabs. 


9371 (CEA-CONF—11086) Magnetic properties of permal- 
loy microparticles. Berthault, A. (CEA Centre d'Etudes de 
Bruyeres-le-Chatel, 91 (France)); Rousselle, D.; Zerah, G. CEA 
Centre d’Etudes de Bruyeres-le-Chatel, 91 (France). 1991. [9] 
(CONF-910939-: 10. international conference and exhibition on 
soft magnetic materials, Dresden (Germany), 11-13 Sep 1991). 
Source: OSTI; NTIS (US Sales Only); INIS. 

Permeability and resonance frequency of Permalloy microparti- 
cles dispersed in an insulating host depend on particle size. 
Maxwell-Garnett theory is not accurate to interpret experimental re- 
sults. Bruggeman theory is modified in order to take into account 
the effect of eddy currents and gives a very good agreement with 
experiments. (author). 3 refs., 3 figs., 1 tab. 


9372 (CEA-R-5609) Study of interactions between liquid 
lead-lithium alloy and austenitic and martensitic steels. Simon, 
N. CEA Centre d'Etudes de Saclay, 91 - Gif-sur-Yvette (France). 
Dept. de Technologie des Materiaux; Paris-6 Univ., 75 (France). 
Jun 1992. [181] (In French). Source: OSTI; NTIS (US Sales Only); 
INIS. 

In the framework of Fusion Technology, the behaviour of struc- 
tural materials in presence of liquid alloy Pb17Li is investigated. 
First, the diffusion coefficients of Fe and Cr have been determined 
at 500 deg C. Then mass transfer experiments in Pb17Li have 
been conducted in an anisothermal container with pure metals (Fe, 
Cr, Ni), Fe-Cr steels and austenitic steels. These experiments 
showed a very high loss of Nickel, which is an accordance with its 
high solubility, and Cr showed mass-losses one order of magnitude 
higher than for pure iron, as the diffusion coefficient of Cr is three 
orders of magnitude higher than for pure Fe. The corrosion rate of 
binary Fe-Cr and pure Fe are identical. In austenitic steels, the 
gamma lattice allows a higher mass-transfer of Cr than the alpha 
lattice, the presence of Cr slows downs the dissolution of Ni, and 
the porosity of corrosion layers results of losses of Cr and Ni. 
Finally, a review of our results and those of other laboratories al- 
lowed an identification of the corrosion limiting step. In the case of 
1.4914 martensitic steel it is the diffusion of Fe in Pb17Li, while in 
the case of 316L austenitic steel it is the diffusion of Cr in Pb17Li. 


9373 (CFFTP-G-9045) The corrosion of carbon steel in 
aqueous lithium hydroxide under a hydrogen blanket. Graydon, 
J.W. (Toronto Univ., ON (Canada). Dept. of Chemical Engineering 
and Applied Chemistry); Kirk, D.W. Canadian Fusion Fuels Tech- 
nology Project, Toronto, ON (Canada). Mar 1990. [17] Source: 
OSTI; NTIS (US Sales Only); INIS. 

Preprint of a paper submitted to Corrosion. 

The corrosion behavior of carbon steel in 3 and 5 mol/L aqueous 
solutions of lithium hydroxide at 95 degrees C under a hydrogen 
atmosphere was investigated in immersion tests lasting ten days. 
Corrosion rates were determined by wight loss, and the corrosion 
products were characterized by bulk chemical analysis, by light 
and electron microscopy, and by powder X-ray diffraction. Corro- 
sion was uniform and the corrosion rates were moderately high 
(0.42 mm/y in 3 mol/L and 0.56 mm/y in 5 mol/L). The corrosion 
products consisted of a mixture of well-formed, octahedral crystals, 
and poorly crystallized masses and spherules that formed by pre- 
cipitation from solution. These products formed a scale on the 
metal surface that continually sloughed off and afforded only minor 
protection. Both phases were identified as lithium-iron oxides, each 
possessing a disordered, non-stoichiometric structure. The predom- 
inant phase was a magnetic spinel LiFesQ0g and the minor phase 
was LiFe02. A corrosion mechanism is outlined. (2 figs., 5 tabs., 20 
refs.). 


9374 (CFFTP-G-9051) Thermal desorption of deuterium 
from polycrystalline nickel pre-implanted with helium. Shi, S.Q. 
(McMaster Univ., Hamilton, ON (Canada). Dept. of Engineering 
Physics); Abramov, E.; Thompson, D.A.; Smeltzer, W.W. Canadian 
Fusion Fuels Technology Project, Toronto, ON (Canada). [1990]. 
[26] Source: OSTI; NTIS (US Sales Only); INIS. 











The thermal desorption technique has been used to study the 
trapping of deuterium atoms in high-purity polycrystalline nickel 
pre-implanted with helium for 1 x 1019 to 5 x 10° ions/m?. The ef- 
fect of post-implantation annealing at 703 K and 923 K on the 
desorption behavior was investigated. Measured values of the total 
amount of detrapped deuterium (Q;) and helium concentration 
were used in a computer simulation of the desorption curve. It was 
found that the simulation using one or two discrete trap energies 
resulted in an inadequate fit between the simulated and the mea- 
sured data. Both experimental and simulation results are explained 
using a stress-field trapping model. The effective binding energy, 
E.,°", was estimated to be in the range of 0.4-0.6 eV. Deuterium 
charging was found to stimulate a release of helium at a relatively 
low temperature. 


9375 (CFFTP-G-9057) Synergistic effects between helium 
and deuterium on gas detrapping in polycrystalline nickel. 
Abramov, E. (McMaster Univ., Hamilton, ON (Canada). Dept. of 
Engineering Physics); Shi, S.Q.; Thompson, D.A.; Smeltzer, W.W. 
Canadian Fusion Fuels Technology Project, Toronto, ON (Canada). 
Sep 1990. [19] Source: OSTI; NTIS (US Sales Only); INIS. 

The thermal desorption technique has been used to study the 
effects of the presence of deuterium atoms on the retention of im- 
planted helium in polycrystalline nickel. For samples pretapiemien 
with 40 keV helium to a dose of 1 x 10?’ ions/mé* the ratio of 


trapped deuterium atoms to the implanted helium was found to be 
about 0.4 D/He and an effective trapping energy x 0.5 eV. For 
samples pre-implanted with 10 keV He to doses from 1.5 x 102" to 
4 x 102’ ions/m?, low temperature helium release stages were ob- 
served, and resulted in a decrease of deuterium trapping efficiency 
to as low as 0.0075 D/He. Deuterium charging was found to en- 
hance the helium release and decrease the release temperature. 


9376 (CNIC—00392) Equations of state for enriched ura- 
nium and uranium alloy to 3500 MPa. Bai Chaomao (Southwest 
Materials Inst., Sichuan (China)); Hai Yuying; Liu Jenlong; Li Zhen- 
rong. China Nuclear Information Centre, Beijing, BJ (China). Apr 
1990. [6] (In Chinese). (SMF0003.). Source: OSTI; NTIS (US 
Sales Only); INIS. 

The volume compressions of 6 kinds of cast materials including 
enriched uranium, poor uranium, U-0.57 wt% Ti, U-0.33 wt% Nb, U- 
2.85 wt% Nb and U-7.5 wt% Nb-3.3 wt% Zr have been determined 
by monitoring piston displacements in a piston cylinder apparatus 
with double strengthening rings to 3500 MPa at room temperature. 
The dilation of the cylinder vessel and the press deformation were 
corrected by some experiments. The calculational data free from 
using the standard sample closed with used standard sample. The 
volume compressions of enriched uranium and poor uranium are 
nearly coincident. Pure uranium is more compressible than uranium 
alloys. These values of enriched uranium are in close agreement 
with values of Bridgman’'s pure uranium. The fitting coefficients of 
Bridgman’s polynomial and Anderson's equation of state and 
isothermal bulk modules for the above materials are given. 


9377 (CNIC—00579) Thermodynamic analysis of transition 
pressure of 6-stabilized binary plutonium alloys. Wang Qinghui 
(Inst. of Southwest Materials, Sichuan (China)). China Nuclear In- 
formation Centre, Beijing, BJ (China). Jan 1992. [10] (In Chinese). 
(SMI-0004.). Source: OSTI; NTIS (US Sales Only); INIS. 

The transformation of 6-stabilized binary plutonium alloys to a- 
Pu was studies by thermodynamic analysis. A _ transition 
pressure-composition equation which can characterize the high 
pressure transformation from 6 to a was derived. Values calculated 
by the equation and values measured by experiments of published 
references have the same tendency. the following facts can be ex- 
plained properly by this equation. (1)The transformation pressure 
increases linearly with the amount of an alloying element. (2) The 
slope of the plot of transformation pressure versus composition of 
6-Pu alloys is inversely proportional to the minimum amount of so- 
lute required to retain 6-phase at room temperature and pressure. 
(3) Curves showing the relationship between transformation pres- 
sure and composition of various 6-stabilized binary alloys interact 
at the same point of zero solute (transformation pressure axis). In 
addition, some transformation pressures from 6 to a of 6-stabilized 
alloys are predicted by using the modified theoretical equation. 
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9378 (CONF-8902131—, pp. 1) Dependence of J, on the 
bronze to Nb ratio and the filament size in bronze processed 
Nb3Sn conductors. Kwon, S.J. (Univ. of Wisconsin, Madison 
(US)); Marken, K.R.; Larbalestier, D.C. National Inst. of Standards 
and Technology, Boulder, CO (United States). [1989]. From 6. 
Japan-US workshop on high field superconductors materials and 
standard procedures for high-field superconducting materials test- 
ing; Boulder, CO (United States); 22-24 Feb 1989. In Proceedings 
of the sixth Japan—US workshop on high-field superconducting ma- 
terials and standard procedures for high-field superconducting 
materials testing. 118p. Order Number DE93002848. Source: 
OSTI; NTIS. 

Layer and overall J. have been made on 5 bronze Nb3Sn 
composites in the range 6 to 12T. Two of the composites were in- 
vestigated for filament sizes ranging from 4 to 1um. The layer J, 
was found to vary by more than a factor of two, being higher for 
high bronze: Nb ratio conductors. Layer Je and overall J. did not 
always vary in the same way; however the highest values of these 
two parameters were obtained for the same high bronze: Nb ratio 
conductor. The filament size dependence of J. in low bronze: Nb 
ratio conductors was not large. However filament quality declined 
significantly as the filament size was reduced, making it hard to 
estimate the intrinsic J. values. The data are not always in agree- 
ment with prior work; the effects of bronze: Nb ratio and filament 
size cannot thus be unambiguously stated. 


9379 (CONF-8902131-, pp. 2-6) Irradiation effect of super- 
conductors for fusion application. Okada, T. (Osaka Univ. (JP)); 
Katagiri, K. National Inst. of Standards and Technology, Boulder, 
CO (United States). [1989]. From 6. Japan-US workshop on high 
field superconductors materials and standard procedures for high- 
field superconducting materials testing; Boulder, CO (United 
States); 22-24 Feb 1989. In Proceedings of the sixth Japan—US 
workshop on high-field superconducting materials and standard 
procedures for high-field superconducting materials testing. 118p. 
Order Number DE93002848. Source: OSTI; NTIS. 

The effect of neutron irradiation on superconductors has been in- 
vestigated in order to assess degradation of the supercomputers in 
the case of application of magnet for fusion plasma confinement. 
The fundamental correlation of radiation damage to superconduct- 
ing critical parameters, such as the critical current |, the critical 
temperature T,, and the upper critical magnetic field B.2 has been 
clarified. The strain in the conductors induced by electromagnetic 
force is significant in the large scale superconducting magnet. 
Measurements of strain effect in irradiated practical superconduct- 
ing wires present engineering information. Furthermore, they aid 
comprehension of irradiation effect free from additional strain origi- 
nated from irradiation hardening of constituents in the composites. 
Although the addition of small amount of Ti to Nb3Sn is known to 
improve the high magnetic field performance of the wires, the pos- 
sibility of marked acceleration of degradation due to the addition of 
Ti has been pointed out. In this study, effects of irradiation and 
strain on practical (Nb, Ti)3Sn wires are investigated and compared 
with those on the pure Nb3Sn wires reported previously. 14 refs., 5 
figs. 


9380 (CONF-8902131-, pp. 7-9) Magnetization of internal- 
tin processed Nb3Sn wire. Ghosh, A.K. (Brookhaven National 
Lab., Upton, NY (US)); Suenaga, M. National Inst. of Standards and 
Technology, Boulder, CO (United States). [1989]. From 6. Japan- 
US workshop on high field superconductors materials and standard 
procedures for high-field superconducting materials testing; Boul- 
der, CO (United States); 22-24 Feb 1989. In Proceedings of the 
sixth Japan—US workshop on high-field superconducting materials 
and standard procedures for high-field superconducting materials 
testing. 118p. Order Number DE93002848. Source: OSTI; NTIS. 
This note briefly describes critical current and magnetization data 
taken on Nb3Sn wire which have been recently manufactured by 
some of the US manufacturers. Previous measurements have 
shown that filament bridging is a common occurrence in internal-tin 
processed Nb3Sn wire leading to effective filament diameters 
which were sometimes an order of magnitude larger than the geo- 
metric filament size. Additionally, the use of niobium as a barrier 
leads to a large magnetization increase at all fields. Ways to re- 
duce the loss include the use of tantalum as a barrier and to 
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separate the niobium filaments substantially so as to eliminate the 
possibility of metallurgical bridging. This local ratio of niobium-to- 
copper needed to isolate the Nb3Sn filaments has to be larger than 
1.8:1. However this approach has the drawback of limiting the Jc of 
the non-copper fraction of the wire. 6 refs., 3 figs. 


9381 (CONF-8902131-, pp. 18) Kim model for magnetiza- 
tion of type-ll superconductors. Chen, D.X. (Royal Inst. of 
Technology, Stockholm (SE)); Goldfarb, R.B. National Inst. of Stan- 
dards and Technology, Boulder, CO (United States). [1989]. From 
6. Japan-US workshop on high field superconductors materials and 
standard procedures for high-field superconducting materials test- 
ing; Boulder, CO (United States); 22-24 Feb 1989. In Proceedings 
of the sixth Japan—US workshop on high-field superconducting ma- 
terials and standard procedures for high-field superconducting 
materials testing. 118p. Order Number DE93002848. Source: 
OSTI; NTIS. 

The authors have calculated the initial magnetization curves and 
complete hysteresis loops for hard type-ll superconductors. The 
critical-current density, J., is assumed to be a function of the inter- 
nal magnetic field, Hj, according to Kim's model, J.(Hj) = k/ 
(Ho+|H;|), where k and Ho are constants. As is the case for other 
critical-state models, additional assumptions are that bulk supercur- 
rent densities are equal to J, and that the lower critical field is 
zero. The analytic solution is for an infinite orthorhombic specimen 
with finite rectangular cross section, 2a x 2b (a < b), in which a 
uniform field, H, is applied parallel to the infinite axis. Assuming 
equal flux penetration from the sides, they reduced the 
two-dimensional problem to a one-dimensional calculation. The cal- 
culated curves are functions of b/a, a dimensionless parameter p = 


(2ka)2/Ho, and the maximum applied field H,. The field for full 
penetration is Hp, = Hol(1+p2)? —1]. A related parameter is Hm* = 


Hol(1+2p2)2 —1]. Hysteresis loops were calculated for the different 
ranges of Hm: Hm < Hp, Hp < Hm < Hm*, and Hm* < Hm. The 
equations for an infinite cylindrical specimen of radius a are the 
same as those for a specimen with square cross section, a = b. In 
this limit p < 1 and a = b, the results reduce to those of the Bean 
model (J; independent of H;) for cylindrical geometry. Similarly, in 
the limit p < 1 and b — oo, the results are the same as those for 
a slab in the Bean model. For H > 1.5 Hp, or H > O whenp < 1, 
the width of the hysteresis loop AM may be used to deduce J, as 
a function of H: J-(H) = AM(H)/[a(1—a/3b)]. 


9382 (CONF-8902131-, pp. 35-36) Fabrication of multifila- 
mentary Nb3Al and Nb;(Al,Ge) wires through a modified Jelly 
roll process. Tachikawa, K.; Kamisada, Y.; Suzuki, E. National 
Inst. of Standards and Technology, Boulder, CO (United States). 
[1989]. From 6. Japan-US workshop on high field superconductors 
materials and standard procedures for high-field superconducting 
materials testing; Boulder, CO (United States); 22-24 Feb 1989. In 
Proceedings of the sixth Japan—US workshop on high-field super- 
conducting materials and standard procedures for high-field 
superconducting materials _ testing. 118p. Order Number 
DE93002848. Source: OSTI; NTIS. 

Nb/Al-Ge alloy and Nb/Al composites were fabricated into multi- 
filamentary wires through a modified jelly roll (MJR) process. A Nb 
mesh sheet produced at Teledyne Wah Chang Co. was used as a 
Nb component. An Al-7wt%Ge alloy prepared by a conventional 
casting process was forged and rolled into a sheet of 0.2 mm in 
thickness. An Al sheet of 0.05 mm in thickness, the purity of which 
being 99.9%, was also used as an Al component. The Nb/Al-Ge 
composite was prepared by wrapping the Nb mesh sheet and the 
Al-Ge alloy sheet around a Nb core into a jelly roll form. The Nb/Al 
composite was also prepared by a similar process. The MJR com- 
posite was encased in a Cu-Ni alloy tube of which outer diameter 
was 43 mm. The resulting composite was hydrostatically pressed 
and extruded into a rod of 18 mm in diameter. A figure shows a 
cross-section of the Nb/Al composite rod. A Nb barrier was then in- 
serted between the MJR composite and the Cu-Ni jacket. The 
composite rod was swaged and drawn into a wire without any in- 
termediate annealing. The Cu-Ni alloy jacket was etched off after 
the drawing. The outer diameter of the final wire was 1.4 mm. A 
part of wires was further drawn into a wire of 0.07 mm in diameter. 
The cross-sectional configuration of the MJR composite was not 
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appreciably disturbed by the fabrication. Superconducting proper- 
ties of the wire after different heat treatment including a rapid 
quenching from high temperatures by a continuous electron beam 
irradiation were studied. 2 figs. 


9383 (CONF-8902131-, pp. 37-38) High field properties of 
superconducting Nb3Al wires prepared by several processes. 
Noto, K. (Iwate Univ., Morioka (JP)); Watanabe, K.; Saito, S.; 
Ikeda, K.; Anayama, T. National Inst. of Standards and Technol- 
ogy, Boulder, CO (United States). [1989]. From 6. Japan-US 
workshop on high field superconductors materials and standard 
procedures for high-field superconducting materials testing; Boul- 
der, CO (United States); 22-24 Feb 1989. In Proceedings of the 
sixth Japan-US workshop on high-field superconducting materials 
and standard procedures for high-field superconducting materials 
testing. 118p. Order Number DE93002848. Source: OSTI; NTIS. 

Recently, the progress in studies on various A15-Nb3Al wire de- 
velopments is very remarkable. Some of them are thought to be 
nearly applicable for high field magnets which can generate higher 
than 15-18 T. Following the pioneering study by Thieme et al, the 
authors have studied the diffusion process and made clear the re- 
lation between Je, reaction time and areal reduction ratio in powder 
metallurgy processed Nb3Al wires. Recently, NRIM group devel- 
oped the Nb-tube method and they succeeded the clad chip 
extrusion (CCE) technique for the process of long wire production. 
A figure shows a comparison between the high field J, properties 
in these wires. As can be seen, Jc value more than 10* A/cm? was 
achieved up to about 18 T in these wires. 5 refs., 2 figs. 


9384 (CONF-8902131-, pp. 39-43) Advances in high J, 
powder metallurgy process Nb3Sn and NbzAl. Foner, S. (Mass- 
achusetts Inst. of Technology, Cambridge (US)). National Inst. of 
Standards and Technology, Boulder, CO (United States). [1989]. 
From 6. Japan-US workshop on high field superconductors materi- 
als and standard procedures for high-field superconducting 
materials testing; Boulder, CO (United States); 22-24 Feb 1989. In 
Proceedings of the sixth Japan—US workshop on high-field super- 
conducting materials and standard procedures for high-field 
superconducting materials _ testing. 118p. Order Number 
DE93002848. Source: OSTI; NTIS. 

The authors have been developing powder metallurgy process- 
ing techniques for Nb3Sn and NbsAl. The powder metallurgy 
process has been scaled from small laboratory capacity to interme- 
diate scale processing (up to 75 mm o.d. billets containing 4 kg of 
powder composite). Internal tin core processing has been demon- 
strated with pure tin cores and with Sn-xwt%Ti cores. Prealloyed 
Nb-x%Ti powders have also been used to produce high perfor- 
mance superconducting materials. The initial powder compact was 
hot-extruded for the intermediate scale Nb3Sn(Ti) powder metal- 
lurgy processing. Subsequent processing was cold processing of 
single and multiple tin cores. Current carrying capacity for these 
wires is presented. Detailed discussions of this work may be found 
in the reference section of this paper. 


9385 (CONF-8902131-, pp. 44-49) The effect of transverse 
stress on the critical current of Nb3Sn cable-in-conduit super- 
conductors. Summers, L.T. (Lawrence Livermore National Lab., 
CA (US)); Miller, J.R. National Inst. of Standards and Technology, 
Boulder, CO (United States). [1989]. DOE Contract W-7405-ENG- 
48. From 6. Japan-US workshop on high field superconductors 
materials and standard procedures for high-field superconducting 
materials testing; Boulder, CO (United States); 22-24 Feb 1989. In 
Proceedings of the sixth Japan—US workshop on high-field super- 
conducting materials and standard procedures for high-field 
superconducting materials _ testing. 118p. Order Number 
DE93002848. Source: OSTI; NTIS. 

The authors have investigated the effects of transverse stress on 
the critical current of Nb3Sn Cable-in-Conduit Conductors (CICC). 
The sensitivity of the critical current (I-) to applied stress at 12 T 
has been determined for CICC’s with helium void fractions (fy.) in 
the range of 0.25-0.4. |, has been found to be a function trans- 
verse stress with good correlation to single wire data up to stress 
levels of 50 MPa. At higher stress levels the CICC’s show signifi- 
cantly higher degradation with transverse stress. No clear 
correlation has been found between the stress sensitivity of |. and 
fue. The results fall into a broad band suggesting that geometric 





factors, such as wire position within the cable bundle, exert a 
Strong influence on the |. vs. stress dependence. 16 refs., 2 figs. 


9386 (CONF-8902131-, pp. 53-55) Strain effects in Nb3Al 
multifilamentary superconductors. Wada, H. (National Research 
Inst. for Metals, Ibaraki (JP)); Kuroda, T.; Yuyama, M.; Itoh, K. Na- 
tional Inst. of Standards and Technology, Boukler, CO (United 
States). [1989]. From 6. Japan-US workshop on high field super- 
conductors materials and standard procedures for high-field 
superconducting materials testing; Boulder, CO (United States); 
22-24 Feb 1989. In Proceedings of the sixth Japan—US workshop 
on high-field superconducting materials and standard procedures 
for high-field superconducting materials testing. 118p. Order Num- 
ber DE93002848. Source: OSTI; NTIS. 

Several fabrication processes have been proposed to produce 
Nb3Al multifilamentary superconductors which potentially have high 
field properties superior to practical Nb3Sn and V3Ga. However, 
the applicability of these processes seriously depend on the co- 
deformability of Nb with Al, and encounter with difficulties when a 
real, large size conductor is required. An improved composite- 
diffusion process has recently been developed which enables to 
produce NbsAl multtifilamentary conductors with large critical cur- 
rents, Ik. The basic idea thereby is in the adjustment of the 
hardness of Al relative to Nb by alloying Al with additives, such as 
Mg, Cu or Ge. Conductors made by this new process contain more 
than a million of ultrafine Nb3Al filaments with diameters smaller 
than 100 nm, and show critical temperatures, Tc, of 15.4~15.6 K 
and upper critical fields, 1 oH.2, of 20.5~21.7 T at 4.2 K and criti- 
cal current densities, J., of 1~1.5x10* A/cm? at 17 T and 4.2 K. 
In the present study strain effects in Nb3Al superconductors based 
on this process have been examined to see if and how they can 
well be used in large scale applications where superconduting ma- 
terials are imposed on by strong electromagnetic forces. 9 refs., 3 
figs., 1 tab. 


9387 (CONF-8902131-, pp. 91-93) Thermal contraction of 
fiberglass-epoxy sample mandrels and Its effect on critical- 
current measurements. Goodrich, L.F. (National Inst. of 
Standards and Technology, Boulder, CO (US)); Bray, S.L.; Stauf- 
fer, T.C. National Inst. of Standards and Technology, Boulder, CO 
(United States). [1989]. From 6. Japan-US workshop on high field 
superconductors materials and standard procedures for high-field 
superconducting materials testing; Boulder, CO (United States); 
22-24 Feb 1989. In Proceedings of the sixth Japan—US workshop 
on high-field superconducting materials and standard procedures 
for high-field superconducting materials testing. 118p. Order Num- 
ber DE93002848. Source: OSTI; NTIS. 

A systematic study was made of the effect of sample mandrel 
thermal contraction on the superconducting critical-current (Ic) 
measurement. This study was conducted in conjunction with the 
VAMAS (Versailles Agreement on Advanced Materials and Stan- 
dards) interlaboratory comparison (round robin) measurements. 
The Nb3Sn wire measured in this study had a diameter of 0.68 
mm. The sample coils were mounted using a filled-epoxy adhesive 
on mandrels that were made from fiberglass-epoxy (G-10) tubes of 
several thicknesses. 2 refs., 1 fig., 2 tabs. 


9388 (CONF-8902131-, pp. 99-108) Proposed study on the 
effect of sample bonding techniques on the measured critical 
current of Nb3Sn superconductors. Goodrich, L.F. (National Inst. 
of Standards and Technology, Boulder, CO (US)); Bray, S.L. Na- 
tional Inst. of Standards and Technology, Boulder, CO (United 
States). [1989]. From 6. Japan-US workshop on high field super- 
conductors materials and standard procedures for high-field 
superconducting materials testing; Boulder, CO (United States); 
22-24 Feb 1989. In Proceedings of the sixth Japan—US workshop 
on high-field superconducting materials and standard procedures 
for high-field superconducting materials testing. 118p. Order Num- 
ber DE93002848. Source: OSTI; NTIS. 

This proposed study was prompted, in part, by presentations that 
were given at the 6th Japan-US Workshop on High Field Super- 
conductors (February 22-24, 1989 Boulder, CO) and subsequent 
discussions. The results of the recent VAMAS Nb3Sn 
critical-current round robin indicate that increased consistency in in- 
terlaboratory measurements might be achieved by a more detailed 
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specification of the critical-current measurement technique. How- 
ever, a competition exists between the benefit of a rigidly specified 
measurement technique, which insures measurement reproducibil- 
ity, and a less restrictive technique that would be practical for a 
greater number of laboratories. Ideally, the measurement technique 
should have the least number of restrictions that is consistent with 
measurement reproducibility. This proposal addresses only one 
aspect of the critical-current measurement technique, the sample- 
to-measurement-holder bonding method. The measurement study 
proposed herein is typical of research that is routinely performed at 
NIST; however, the existing commitment of the authors’ available 
resources prevents them from undertaking this work at the present 
time. Also, from a technical perspective, the critical-current mea- 
surement technique proposed here is not one that is normally used 
at NIST. Consequently, another laboratory, which normally uses a 
measurement technique that is similar to this one, may be better 
suited to this research. Dr Hitoshi Wada of Japan’s National Re- 
search Institute for Metals has expressed an interest in conducting 
a study of this type and this document was prepared at his request. 


9389 (CONF-9205147—4) Consideration of history depen- 
dent damage in creep crack growth. Brust, F.W. Jdr.; 
Krishnaswamy, P.; Majumdar, B.S. Battelle, Columbus, OH (United 
States). [1992]. 9p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG02-90ER14135. From 10. symposium on 
energy engineering sciences: synergism of analysis, modeling, and 
experiment; Argonne, IL (United States); 11-13 May 1992. Order 
Number DES93004398. Source: OSTI; NTIS; GPO Dep. 

The effects of load history on the creep crack growth process 
are discussed. There are three aspects of this problem which are 
considered: (i) the constitutive response of materials undergoing 
history dependent creep straining, (ii) the corresponding crack 
growth behavior inciuding a discussion of fracture parameters ca- 
pable of predicting the response, and (iii) experimental evidence of 
the importance of history dependent response. Finally, numerical 
studies which use the constitutive model and fracture theory of (i) 
and (ii) respectively are used to examine the experimental results 


developed in (iii). 


9390 (CONF-920762-9) The magnetism of metallic man- 
ganese alloys. Holden, T.M. (Atomic Energy of Canada Ltd., 
Chalk River, ON (Canada)); Mikke, K.; Fawcett, E.; Fernandez- 
Baca, J.A. Oak Ridge National Lab., TN (United States). [1992]. 
7p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC05-840R21400. From International conference on the 
physics of transition metals; Darmstadt (Germany); 20-24 Jul 1992. 
Order Number DE93005153. Source: OSTI; NTIS; GPO Dep. 

The magnetic excitations in antiferromagnetic manganese-copper 
and manganese-iron alloys are characterized by high spin-wave 
velocities, and energy gap at long wavelengths and wavelength de- 
pendent damping. There are strong elastic constant anomalies 
above Ty as well as magnetoelastic distortions below Ty. The the- 
oretical explanation of these effects is reviewed. 


9391 (CONF-921101—28) Time-resolved reflectivity study 
of solid-phase epitaxial regrowth in relaxed and strained 
Si,_,Gex epilayers. Hayes, T.E. (Oak Ridge National Lab., TN 
(United States)); Lee, C.; Jones, K.S. Oak Ridge National Lab., TN 
(United States). Nov 1992. 7p. Sponsored by USDOE, Washington, 
DC (United States); National Aeronautics and Space Administration, 
Washington, DC (United States). DOE Contract ACO5-840R21400. 
From 16. Material Research Society international symposium on 
the scientific basis for nuclear waste management fall meeting; 
Boston, MA (United States); 30 Nov - 5 dec 1992. Order Number 
DE93005154. Source: OSTI; NTIS; GPO Dep. 

The rate of solid-phase epitaxial regrowth was studied using 
time-resolved reflectivity in three different types of SiGe/Si epilay- 
ers amorphized by ion implantation. In two of these cases, the 
alloy epilayer contained either 12% or 20% Ge, and the amor- 
phization depth was greater than the thickness (2000 A) of the 
SiGe alloy layer. Time-resolved reflectivity measurements showed 
that the rate of regrowth was not constant in these two cases, but 
first decreased after passing the SiGe/Si interface, and then in- 
creased. The minimum regrowth rate occurred closer to the SiGe/ 
Si interface in the epilayers with the larger Ge atomic fraction. In 
the third type of sample, the alloy epilayer thickness was ~ 7 um, 
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so that the initial epilayer (15% Ge) had the lattice constant of the 
bulk alloy. Furthermore, amorphization and regrowth occurred en- 
tirely within the relaxed alloy layer. In this case, the regrowth rate 
was constant. The composition dependence of the regrowth-rate 
transient in the strained layers is discussed in the context of a 
“critical-thickness” model of strain relaxation. 


9392 (CONF-921101-34) Analysis of residual phases in 
nickel aluminide powders produced by reaction synthesis. Mc- 
Coy, K.P. (Xform, Inc., Cohoes, NY (United States)); Shaw, K.G.; 
Trogolo, J.A. Xform, Inc., Cohoes, NY (United States). [1992]. 6p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG01-91CE15492. From 16. Material Research Society 
international symposium on the scientific basis for nuclear waste 
management fall meeting; Boston, MA (United States); 30 Nov - 5 
dec 1992. Order Number DE93005680. Source: OSTI; NTIS; GPO 
Dep. 

The use of x-ray diffraction has been used to determine phases 
present after reaction synthesis of Ni3Al powder. The complex 
diffraction spectra produced by the powder prompted the develop- 
ment of a simulator. The simlulator uses nonlinear regression to 
determine the weight percent of the phases present. The simulator 
also determines the broadening of each peak in the spectrum. The 
phases present in Ni3;Al powder produced by reaction synthesis 
has been determined with the simulator. The simulator has been 
used to monitor the progress of phase transformation during vari- 
ous thermal treatments of NisAl powder. A thermal cycle of 
1200°C for two hours has been shown to produce a phase-pure 
product. The activation energy for the interdiffusion of nickel and 
aluminum has been determined to be 260+35 kJ/mole. 


9393 (CONF-921101-35) Results on powder injection 
molding of Ni,Al and application to other intermetallic compo- 
sitions. Cooper, R.M. Xform, Inc., Cohoes, NY (United States). 
[1992]. 6p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG01-91CE15492. From 16. Material Re- 
search Society international symposium on the scientific basis for 
nuclear waste management fall meeting; Boston, MA (United 
States); 30 Nov - 5 dec 1992. Order Number DE93005681. 
Source: OSTI; NTIS; GPO Dep. 

Net forming processes are under development to allow affordable 
production of intermetallic components. Powder injection molding 
(PIM) mav be employed for the production of complex-shaped in- 
termetallic geometries. Proper choice of powder parameters and 
processing conditions can lead to the formation of fully dense 
structures through pressure-less sintering. In this study, NigAl with 
0.04 wt.-% boron has been successfully injection molded and sin- 
tered to full density. A yield strength of 340 MPa, ultimate tensile 
strength (UTS) of 591 MPa, and 8% elongation were attained for 
injection molded and sintered tensile bars. Powder characteristics 
and sintering behavior are given for the nickel aluminide employed 
in this study to highlight the powder attributes needed for injection 
molding. Molding parameters, debinding and sintering schedules, 
along, with mechanical properties are presented to indicate the 
viability of PIM for intermetallics. This approach based on the un- 
derstanding of key powder characteristics and use of the reactive 
synthesis powder process mav be extended to the successful in- 
jection molding of other intermetallic systems. 


9394 (CONF-921101-36) Investigation of the kinetics of 
surtace-limited thin film growth of SiGe alloys. Sharp, J.W. 
(Tennessee Univ., Knoxville, TN (United States). Dept. of Physics 
and Astronomy); Eres, G. Oak Ridge National Lab., TN (United 
States). Nov 1992. 6p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO5-840R21400. From 16. Mate- 
rial Research Society international symposium on the scientific 
basis for nuclear waste management fall meeting; Boston, MA 
(United States); 30 Nov - 5 dec 1992. Order Number DE93005419. 
Source: OSTI; NTIS; GPO Dep. 

The kinetics of surface-limited thin film growth of SiGe alloys 
was investigated by time-resolved surface differential reflectometry. 
The source gas, mixtures of disilane and digermane in ratios from 
1:1 to 6:1 in helium carrier gas, was delivered to a heated sub- 
strate by a fast-acting pulsed molecular jet valve. The adsorption 
and desorption kinetics were determined from the surface differen- 
tial reflectance signal obtained using a polarized, high-stability 
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HeNe probe laser. Thin film growth was studied in the temperature 
range of 400-600°C on Si(001) substrates. Preferential incorpora- 
tion of digermane into the film produces an alloy composition that 
depends upon but does not mirror the gas composition. For all gas 
mixtures, there is a strong temperature dependence of the rate at 
which the adsorption layer decomposes into film plus by-product. 
The kinetic data and the alloy compositions provide a basis for de- 
ducing some of the characteristics of the reaction sequence that 
leads to SiGe alloy thin film growth. 


9395 (CONF-921101-63) Characterization of doped NiIAI 
by atom probe field ion microscopy. Jayaram, R.; Miller, M.K. 
Oak Ridge National Lab., TN (United States). [1992]. 6p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC05-840R21400. From 16. Material Research Society interna- 
tional symposium on the scientific basis for nuclear waste 
management fall meeting; Boston, MA (United States); 30 Nov - 5 
dec 1992. Order Number DE93005932. Source: OSTI; NTIS; GPO 
Dep. 

The atom probe field ion microscope (APFIM) was used to char- 
acterize grain boundaries and matrix in NiAl doped with either 
boron, carbon or beryllium. Boron was observed to segregate to 
grain boundaries whereas carbon and beryllium did not. Atom 
probe analyses of the matrix revealed that the matrix was severely 
depleted of the solute in the boron- and carbon-doped alloys. Field 
ion imaging and matrix analyses also revealed ultrafine MBz2 - and 
MC-type precipitates ranging in size between 2 run and 20 mm in 
diameter in the boron- and carbon-doped alloys. These precipitates 
occurred in significant number densities. Atom probe analyses of 
beryllium-doped NiAI did not reveal ultrafine precipitates and was 
consistent with the fact that almost all the beryllium was in solid 
solution. The enormous increase in yield stress in the boron- and 
carbon-doped alloys is predominantly due to a precipitation harden- 
ing effect. The small increase in yield stress in beryllium-doped 
NiAl is due to a mild substitutional solid solution hardening effect. 


9396 (DOE/ER/10468-3) Fundamental studies of erosion 
for coal gasification systems: Annual progress report, 1 May 
1981-30 June 1982. Vallance, C.S.; Follansbee, P.S.; Cinar, A.; 
Banerjee, D.; Sinclair, G.B.; Williams, J.C. Carnegie-Mellon Univ., 
Pittsburgh, PA (United States). 20 Sep 1982. 58p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 
79ER10468. Order Number DE93006071. Source: OSTI; NTIS; 
GPO Dep. 

This report describes recent progress made in understanding the 
mechanism of erosion of ductile materials by particles in the 10— 
100um diameter range with velocities of 10-50m/s. Additional 
measurements of erosion rate were made to further elucidate the 
effects of prior cold work on the erosion of Cu and Cu-6%Al. While 
prior cold work reduces the erosion rate, it now appears that the 
erosion rate may also pass through a minimum at some intermedi- 
ate cold work. The case for Cu-6Al is less clear at present. To 
further understand the mechanism of erosion in ductile materials, 
the physical changes in the specimen during the erosion process 
have been monitored. Light and scanning electron metallography 
have shown that wear plates and voids form at the surface of the 
erosion specimens. Thin foil electron microscopy of the near- 
surface regions have shown the formation of a thin recrystallized 
region right at the surface and a stable dislocation substructure fur- 
ther below the surface. This substructure is similar to that seen in 
fatigue. These observations have been used to confirm and refine 
the cyclic damage model of material removal. Finally, modeling 
studies have been initiated to analyze the stresses and strains 
which accompany oblique impacts. 


9397 (DOE/ER/45319—-4) [Elemental and multilayer large 
moment thin film ferromagnets]: Progress report, August 
1991-[1992]. Wisconsin Univ., Madison, WI (United States). 
[1992]. 6p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG02-87ER45319. Order Number 
DES93006980. Source: OSTI; NTIS; GPO Dep. 

2-D and 3-D electronic states of Gd(0001) films lose long-range 
magnetic order in qualitatively different ways. A close relation was 
deduced between the defect density of Gd(0001) films and the ini- 
tial state electronic density of states. The magnetic linear dichroism 





technique (p-level anisotropy) was established on more firm theo- 
retical basis; the film thickness limitation was determined of the 
Ginzburg-Landau analysis employed. Co/Pd multilayers were fabri- 
cated using MOCVD; the layers exhibited magnetization density 
values 50% larger than previous literature values. 


9398 (DOE/ID/12940—1) Pilot demonstration of cerium ox- 
ide coated anodes: Final report, April 1990—October 1992. 
Gregg, J.S.; Frederick, M.S.; Shingler, M.J.; Alcorn, T.R. ELTECH 
Research Corp., Fairport Harbor, OH (United States). Oct 1992. 
216p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract FC0O7-901D12940. Order Number DE93002507. 
Source: OSTI; NTIS; GPO Dep. 

Cu cermet anodes were tested for 213 to 614 hours with an in- 
situ deposited CEROX coating in a pilot ceil operated by Reynolds 
Manufacturing Technology Laboratory. At high bath ratio (~1.5) 
and low current density (0.5 A/cm*), a >1 mm thick dense CEROX 
coating was deposited on the anodes. At lower bath ratios and 
higher current density, the CEROX coating was thinner and less 
dense, but no change in corrosion rate was noted. Regions of low 
current density on the anodes and sides adjacent to the carbon an- 
ode sometimes had thin or absent CEROX coatings. Problems with 
cracking and oxidation of the cermet substrates led to higher corro- 
sion rates in a pilot cell than would be anticipated from lab scale 
results. 


9399 (DPW-53-725) Effect of irradiation on uranium. Dun- 
nington, B.W. Du Pont de Nemours (E.I.) and Co., Wilmington, DE 
(United States). Explosives Dept. 28 Apr 1953. 6p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC09- 
76SR00001. (SR/H-290). Order Number DE93004970. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

Irradiation by neutrons is known to cause marked changes in 
properties of metals, but the effects are not well understood. Ura- 
nium is particularly susceptible to damage evidently due to its 
(anisotropic) crystal structure. Despite the vital importance of this 
metal to reactors the knowledge now available on irradiation effects 
is limited and is essentially empirical. Some theoretical develop- 
ments have been made but have not been adequately tested by 
experiment. Early irradiation experience at Hanford indicated that 
improperly fabricated uranium cylinders might be subject to gross 
dimensional distortions such as surface bumping, warping, length, 
and diameter changes. The tentative solution of this initial difficulty 
has required the major portion of the project work on uranium met- 
allurgy. 


9400 (DPW-53-756) A.F. Kaufmann, MIT, trip report, April 
29, 1953. Woodhouse, J.C. Du Pont de Nemours (E.!.) and Co., 
Wilmington, DE (United States). Explosives Dept. 1 May 1953. 2p. 
Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC09-76SR00001. (SR/H-284). Order Number 
DE93004964. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
This report describes the visit to Hood Laboratory, MIT, to cover 
the progress on extrusions to thin-walled tubing from: natural ura- 
nium; 15% uranium and 85% aluminum; and the preceding 
uranium- aluminum alloy clad with 20 mils of 2S aluminum. 


9401 (DPW-53-885) [Mechanical properties of 5% Zr-U 
alloys]. Huntoon, R.T. Du Pont de Nemours (E.I.) and Co., Wilm- 
ington, DE (United States). 9 Jun 1953. 1p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO09-76SR00001. 
(SR/H-303). Order Number DE93005629. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

The following mechanical properties are given for alpha- 
annealed and gamma-quenched 5% Zr-U alloys in the transverse 
and longitudinal directions: modulus of elasticity, yield strength, ul- 
timate strength, elongation, R.A., and hardness. 1 tab. 


9402 (DPW-6917) Batelle Memorial Institute trip report, 
November 20 and December 9, 1952. Huntoon, R.T. Du Pont de 
Nemours (E.I.) and Co., Wilmington, DE (United States). Explo- 
sives Dept. 26 Dec 1952. 5p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC09-76SR00001. (SR/H-273). 
Order Number DE93004672. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

This trip report discusses extended corrosion tests on Heat 595. 
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9403 (EGG-M-91392) Mathematical modelling of post 
combustion in Dofasco’s KOBM. Gou, H.; Irons, G.A.; Lu, W.K. 
EG and G Idaho, Inc., Idaho Falls, ID (United States); McMaster 
Univ., Hamilton, ON (Canada). Dept. of Materials Science and En- 
gineering. [1992]. 5p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FC07-891D12847. (CONF-9204165— 
1: 1992 steelmaking conference, Toronto (Canada), 5-8 Apr 1992). 
Order Number DE93005254. Source: OSTI; NTIS; GPO Dep. 

In the AIS! Direct Steelmaking program, trials were undertaken 
in Dofasco's 300 Tonne KOBM to examine post combustion. To 
support this work, a two-dimensional turbulent mathematical model 
has been developed to describe gas flow, combustion reactions 
and heat transfer (radiation and convection) in converter-type steel- 
making processes. Gaseous flow patterns, temperature and heat 
flux distributions in the furnace were calculated with this model. 
Key findings are: The post combustion ratio is determined from the 
rates of oxygen supply, oxygen used for decarburization and the 
remainder available for post combustion, i.e. deducible from a 
mass balance calculation, comparison between the heat transfer 
fluxes calculated based on the model and those measured industri- 
ally indicates that the conventionally defined heat transfer efficiency 
over-estimates the heat recovered by the bath by about 20%, and 
the location of the combustion zone can be controlled, to a certain 
extent, by adjusting the lance practice. 


9404 (ETDE/JP-mf-93768332) Affecting factors to the 
electrical properties of RuO2 thick-film resistors. Abe, O. (Ni- 
hon University, Tokyo (Japan). College of Industrial Technology); 
Taketa, Y. Nihon Univ., Narashino, Chiba (Japan). Coll. of Indus- 
trial Technology. Dec 1991 19p. Order Number DE93768332. 
Source: OSTI; NTIS. 

In order to obtain knowledge to manufacture RuO2 thick-film re- 
sistors having resistance and the TCR controlled closely to the 
required value, RuO2 thick-film resistors were prepared with differ- 
ent variables, including various conductive particle sizes. glass 
particle sizes, thermal expansion coefficients of the glass, mixing 
ratios of the conductive element and glass, and additives, et al. 
Then the relation between these factors and electrical properties of 
the thick-film resistors was studied in experiments. As a result. it 
was found that when a special glass is chosen, its R-TCR curve is 
unconditionally fixed regardless of various preparation factors, and 
the R-TCR curve can be moved only by changing the thermal ex- 
pansion coefficient of the glass. Then, oxides of various elements 
were added to RuO2 thick-film resistors and the electrical proper- 
ties of the resultant resistors were examined. It was clarified that 
almost all the oxides of transition metals, rare earths, and antimony 
used as additives can closely control the resistivity and TCR of the 
resistors to obtain a required value. In addition, it was clarified that 
the principle of superposition applies to the additives. 10 refs., 13 
figs., 3 tabs. 


9405 (GKSS—92/E/17) Investigations of the textural 
behaviour of extruded Al-Cu composite materials in depen- 
dence of the powder metallurgical manufacturing process. 
Gertel, H. (GKSS, Geesthacht (Germany). Inst. fuer Werk- 
stofforschung). GKSS-Forschungszentrum Geesthacht GmbH, 
Geesthacht-Tesperhude (Germany); Technische Univ. Clausthal, 
Clausthal-Zellerfeld (Germany). Fakultaet fuer Bergbau, Huetten- 
wesen und Maschinenwesen. 1992. 99p. (in German). Order 
Number DE93766139. Source: OSTI; NTIS (US Sales Only). 

Extensive neutron and X-ray texture analyses in extruded Al-Cu 
composites were conducted in order to investigate the influence of 
material composition as well as various processing conditions (ex- 
trusion temperature, heat treatments) on the texture development 
of the two metallic phases. Furthermore, it was possible to identify 
the intermetallic phases formed during annealing and to associate 
them with microscopically visible diffusion zones. For cold and 
warm extruded Al-Cu composites the mechanical properties 
(tensile strength, Young’s modulus and fracture strain) were deter- 
mined and compared with regard to the texture. (orig.) With 45 
figs., 10 tabs. 


9406 (IC-92/271) Magnetic susceptibility of V, Cr, Mn and 
Mo: Magnetism in Cr and Mn. Zhao Yuzhi (International Centre 
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for Theoretical Physics, Trieste (Italy)); Fry, J.L. International Cen- 
tre for Theoretical Physics, Trieste (Italy). Sep 1992. [11] Source: 
OSTI; NTIS (US Sales Only); INIS. 

A tight-binding formulation has been used to compute the many- 
body enhanced magnetic susceptibility, x(q), of transition metals 
around Cr in the periodic table. The pole structure of x(q) indicates 
paramagnetism for V and Mo, antiferromagnetism for Cr and -Mn, 
and ferromagnetism for 5Mn at T=O K. (author). 30 refs, 2 figs, 2 
tabs. 


9407 (IC-92/327) Grain boundary creep in copper. 
Ayensu, A.; Quainoo, G.K.; Adjepong, S.K. International Centre for 
Theoretical Physics, Trieste (Italy). Oct 1992. [12] Source: OSTI; 
NTIS (US Sales Only); INIS. 

Hard-drawn polycrystalline copper wires of 99.9% purity and 
grain size ranging from 90 to 125um produced by Kabelmetal 
(Ghana) Ltd. have been creep tested within the temperature range 
of 0.42 to 0.57 T, at atmospheric pressure under uniaxial stress of 
7.08 to 21.24 MPa. The stress exponent, n, determined ranges 
from 2.0 to 2.4 and the activation energy, AH, ranges from 61.3 to 
63.2 kJmol—'. It was observed that n decreased with temperature 
and AH decreased with stress. The deformation mechanism is at- 
tributed to grain boundary sliding and the self-diffusion of copper 
atoms within the grain boundary calculated on the Cobble model 
ranges from 2.2 x 10-'' cm? s—' to 2.2 x 10-1 cm? s—'. (au- 
thor). 6 refs, 5 figs, 3 tabs. 


9408 (INIS-BR-2987) Contribution to study on recovery 
and recrystallization of cold rolling zircaloy-4. Persiano, A.I.C. 
Minas Gerais Univ., Belo Horizonte, MG (Brazil). Dept. de Engen- 
heria Metalurgica. 1977[73] (in Portuguese). Source: OSTI; NTIS 
(US Sales Only); INIS. 

Recovery and recrystallization of work-hardened (40-60% - Cold 
rolling) Zircaloy-4 were studied between 200 and 600° C with times 
varying from 15 to 240 minutes, from electrical resistance and 
hardness measurements. Activation energy calculation for the 
recovery and recrystallization processes using the samples work- 
hardened 60% gave 0,7 and 2,1 eV. (author). 


9409 (INIS-mf-13398) Metallurgical sessions. Second 
ALAMET congress (held in) Buenos Aires, Argentina, 6-10 May 
1991. Comision Nacional de Energia Atomica, Buenos Aires (Ar- 
gentina). Gerencia de Desarrollo. 1991[309] (In English, Spanish, 
Portuguese). (CONF-9105410-: Metallurgical sessions and 2. 
ALAMET congress, Buenos Aires (Argentina), 6-10 May 1991). 
Source: OSTI; NTIS (US Sales Only); INIS. 

This congress was held in Buenos Aires, Argentine Republic, on 
May 6-10, 1991, gathering experts from all over the world. The 
present volume includes the papers presented at the Metallurgical 
Sessions - |]. ALAMET Congress. 


9410 (INIS-mf-13398, pp. 37-38) Ammonium urany! tricar- 
bonate (AUTC) reduction assays. National line at UO> in a fluid 
bed furnace. Chiaraviglio, R.A. (Comision Nacional de Energia 
Atomica, Cordoba (Argentina). Complejo Fabril Cordoba); Dyment, 
1.G.; Matyjaszezyk, H.; Vercellone, J.A.; Vidal, F. Comision Na- 
cional de Energia Atomica, Buenos Aires (Argentina). Gerencia de 
Desarrollo. 1991. [309] (In Spanish). (CONF-9105410-: Metallurgi- 
cal sessions and 2. ALAMET congress, Buenos Aires (Argentina), 
6-10 May 1991). In Metallurgical sessions. Second ALAMET 
congress (held in) Buenos Aires, Argentina, 6-10 May 1991. Order 
Number DE93610856. Source: OSTI; NTIS (US Sales Only); INIS. 

Four assays programmed with qualities of AUTC controlled pow- 
ders were carried out, applying one of the most efficient reduction 
processes by a fluid bed usage, justified by an an optimum 
gas-solid contact and high mass transfer and energy transfer coef- 
ficients. (Author). 


9411 (INIS-mf-13398, pp. 87-88) Separating force and in- 
hot lamination power calculation for Zry-4. San Martin, G.E. 
(Centro de Investigaciones Tecnologicas, Buenos Aires (Ar- 
gentina)); Nunez Pettinari, S.I.; Ruzzante, J.E.; Hernando, H.; 
Brunner, J.; Zunino, O.C. Comision Nacional de Energia Atomica, 
Buenos Aires (Argentina). Gerencia de Desarrollo. 1991. [309] (In 
Spanish). (CONF-9105410-: Metallurgical sessions and 2. 
ALAMET congress, Buenos Aires (Argentina), 6-10 May 1991). In 
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Metallurgical sessions. Second ALAMET congress (held in) Buenos 
Aires, Argentina, 6-10 May 1991. Order Number DE93610856. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The purpose of this work was to laminate a Zry-4 ingot at a tem- 
perature lesser than 800 deg C so as to avoid precipitates. The 
mechanical characteristics were evaluated from an in-hot torsion 
assay, determining: ductility, resistance and temperature increase 
at different temperatures and deformation velocities. These data al- 
lowed to elaborate a lamination scheme appropriate for the train of 
the Lavallol Argentine Fuel Elements Plant. The characteristics of 
this reverse laminator allowed to contrast the calculations previ- 
ously made with those obtained by lamination. (Author). 


9412 (INIS-mf-13398, pp. 25-26) Development and calori- 
metric study of Cu-AFCo alloys. Donoso, E. (Chile Univ., 
Santiago (Chile). Facultad de Ciencias Fisicas y Matematicas); 
Varschavsky, A.; Nunez, R. Comision Nacional de Energia Atom- 
ica, Buenos Aires (Argentina). Gerencia de Desarrollo. 1991. [309] 
(In Spanish). (CONF-9105410-: Metallurgical sessions and 2. 
ALAMET congress, Buenos Aires (Argentina), 6-10 May 1991). In 
Metallurgical sessions. Second ALAMET congress (held in) Buenos 
Aires, Argentina, 6-10 May 1991. Order Number DE93610856. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The purpose of this work is the study and development of high- 


resistance ternary alloys by DSC sweeping differential calorimetry. 
(Author). 


9413 (INIS-mf—13398, pp. 141-144) Electronic microscopy 
analysis of carbides evolution in ferritic steels. Andreone, C.A. 
(Comision Nacional de Energia Atomica, Buenos Aires (Argentina). 
Dept. de Materiales); Vigna, G.L.; Versaci, R.A.; Greno, G.L.; Curi, 
G.A. Comision Nacional de Energia Atomica, Buenos Aires (Ar- 
gentina). Gerencia de Desarrollo. 1991. [309] (In Spanish). 
(CONF-9105410-: Metallurgical sessions and 2. ALAMET 
congress, Buenos Aires (Argentina), 6-10 May 1991). In Metallurgi- 
cal sessions. Second ALAMET congress (held in) Buenos Aires, 
Argentina, 6-10 May 1991. Order Number DE93610856. Source: 
OSTI; NTIS (US Sales Only); INIS. 

This work studies the evolution of the precipitated carbides in a 
ferritic steel 2 1/4 Cr 1 Mo (ASTM A 335 P22) submitted to artificial 
aging to the air. (Author). 


9414 (INIS-mf-13398, pp. 219-220) Irradiation effects on 
alloys with Cu-Zn-Al shape memory. Tolley, A. (Comision Na- 
cional de Energia Atomica, San Carlos de Bariloche (Argentina). 
Centro Atomico Bariloche); Ahlers, M.H. Comision Nacional de En- 
ergia Atomica, Buenos Aires (Argentina). Gerencia de Desarrollo. 
1991. [309] (In Spanish). (CONF-9105410—: Metallurgical sessions 
and 2. ALAMET congress, Buenos Aires (Argentina), 6-10 May 
1991). In Metallurgical sessions. Second ALAMET congress (held 
in) Buenos Aires, Argentina, 6-10 May 1991. Order Number 
DE93610856. Source: OSTI; NTIS (US Sales Only); INIS. 

This work studies the variation of transformation temperatures by 
neutrons and electrons irradiation in the G and 18R phases at dif- 
ferent temperatures (between 100 K and 350 kK). (Author). 


9415 (INIS-mf-13398, pp. 231-232) Transmission elec- 
tronic microscopy of grain boundary in copper, faceted by 
bismuth. Blum, B. (Pennsylvania Univ., Philadelphia, PA (United 
States)). Comision Nacional de Energia Atomica, Buenos Aires (Ar- 
gentina). Gerencia de Desarrollo. 1991. [309] (In Spanish). 
(CONF-9105410—-: Metallurgical sessions and 2. ALAMET 
congress, Buenos Aires (Argentina), 6-10 May 1991). In Metallurgi- 
cal sessions. Second ALAMET congress (held in) Buenos Aires, 
Argentina, 6-10 May 1991. Order Number DE93610856. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The present work studies the bismuth (Bi) in the formation of 
grain boundary facets in copper (Cu), by its segregation to the 
grain borders, so as to determine the facets crystallography in a 
Cu/140 ppm-Bi alloy. (Author). 


9416 


(INIS-mf-13398, pp. 213-214) Temporal spectrometry 
of positrons in Al-Ca-Zn. Thermal and thermomechanical con- 
tributions. Romero, R. (Univ. Nacional del Centro de la Provincia 
de Buenos Aires, Tandil (Argentina). Facultad de Ciencias Exac- 
tas); Somoza, A.; Silvetti, S.P.; Villagra, O. Comision Nacional de 





Energia Atomica, Buenos Aires (Argentina). Gerencia de Desar- 
rollo. 1991. [309] (In Spanish). (CONF-9105410-: Metallurgical 
sessions and 2. ALAMET congress, Buenos Aires (Argentina), 6- 
10 May 1991). In Metallurgical sessions. Second ALAMET 
congress (held in) Buenos Aires, Argentina, 6-10 May 1991. Order 
Number DE93610856. Source: OSTI; NTIS (US Sales Only); INIS. 

This work is part of a general study on thermal and thermome- 
chanical effects in an Al5%Ca5%Zn superplastic alloy, using a 
positron annihilation measurement technique. The present adds the 
results obtained from samples monotonically deformed at the same 
aging temperatures to the existing information. (Author). 


9417 (INIS-mf-13398, pp. 211-212) On the free electrons 
model for the electrical conduction in metals. Hoffmann, C. 
(Cordoba Univ. Nacional (Argentina). Facultad de Matematicas, As- 
tronomia y Fisica). Comision Nacional de Energia Atomica, Buenos 
Aires (Argentina). Gerencia de Desarrollo. 1991. [309] (In Spanish). 
(CONF-9105410-: Metallurgical sessions and 2. ALAMET 
congress, Buenos Aires (Argentina), 6-10 May 1991). In Metallurgi- 
cal sessions. Second ALAMET congress (held in) Buenos Aires, 
Argentina, 6-10 May 1991. Order Number DE93610856. Source: 
OSTI; NTIS (US Sales Only); INIS. 

This work presents a variation to the model proposed by Drude to 
describe, among other properties, the electrical conduction in met- 
als, where electrons move independently in the material and with a 
time T between collisions with a probability density g(t). (Author). 


9418 (INIS-mf-13398, pp. 217-218) Influence of the neu- 
tronic flux cycle and temperature on the irradiation growth. 
Fortis, A.M. (Comision Nacional de Energia Atomica, Buenos Aires 
(Argentina). Gerencia de Desarrollo); Coccoz, G.; Gonzalez, H.C. 
Comision Nacional de Energia Atomica, Buenos Aires (Argentina). 
Gerencia de Desarrollo. 1991. [309] (In Spanish). (CONF- 
9105410—-: Metallurgical sessions and 2. ALAMET congress, 
Buenos Aires (Argentina), 6-10 May 1991). In Metallurgical 
sessions. Second ALAMET congress (held in) Buenos Aires, Ar- 
gentina, 6-10 May 1991. Order Number DE93610856. Source: 
OSTI; NTIS (US Sales Only); INIS. 

This work presents two assays where a measurement is made 
of the longitudinal dimensional variations vs. the neutronic dose in 
recrystallized Zr pressure gauges, which have been cold worked 
and relayed of tensions. The responses to transients produced by 
the reactor start-up at two temperatures, 92 deg C and 345 deg C, 
are fundamentally presented. (Author). 


9419 (INIS-mf-13398, pp. 237-238) 6-Nb phase stability In 
a-Zr matrix under irradiation. Sarce de Ovejero, A.L. (Comision 
Nacional de Energia Atomica, Buenos Aires (Argentina). Dept. de 
Materiales). Comision Nacional de Energia Atomica, Buenos Aires 
(Argentina). Gerencia de Desarrollo. 1991. [309] (In Spanish). 
(CONF-910541 0-: Metallurgical sessions and 2. ALAMET 
congress, Buenos Aires (Argentina), 6-10 May 1991). In Metallurgi- 
cal sessions. Second ALAMET congress (held in) Buenos Aires, 
Argentina, 6-10 May 1991. Order Number DE93610856. Source: 
OSTI; NTIS (US Sales Only); INIS. 

This work is based on a theory that describes the evolution of 
intragranular and incoherent particles during irradiation. Considera- 
tions are explicitly introduced on the vacancies and interstitials 
diffusion anisotropy and the stability of the bec precipitates of 6- 
85w%Nb in the matrix a-Zr (1w%Nb) of the Zr-2.5w%Nb system 
under irradiation are analyzed. (Author). 


9420 (INIS-mf-13398, pp. 225-226) Importance of the 
fabrication process variables in the properties before the com- 
mercial Al 6063 irradiation. Carreno Morelli, E. (Comision 
Nacional de Energia Atomica, San Carlos de Bariloche (Argentina). 
Centro Atomico Bariloche); Ghilarducci, A.A.; Alvarez de Armas, I.; 
Urreta de Pereyra, S.E. Comision Nacional de Energia Atomica, 
Buenos Aires (Argentina). Gerencia de Desarrollo. 1991. [309] (In 
Spanish). (CONF-9105410—-: Metallurgical sessions and 2. 
ALAMET congress, Buenos Aires (Argentina), 6-10 May 1991). In 
Metallurgical sessions. Second ALAMET congress (held in) Buenos 
Aires, Argentina, 6-10 May 1991. Order Number DE93610856. 
Source: OSTI; NTIS (US Sales Only); INIS. 

With the aim of determining how some variables of the fabrica- 
tion process influence on the alloy behaviour after its submission to 
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a rapid neutrons flux, gauges of different chemical compositions 
were irradiated for subsequent internal friction assays, traction as- 
says and transmission electronic microscopy. (Author). 


9421 (INIS-mf-13436, pp. 0.18) Solid state reaction in 
metallic multilayers. Amaral, L. (Rio Grande do Sul Univ., Porto 
Alegre, RS (Brazil). Inst. de Fisica). Comision Nacional de Energia 
Atomica, Buenos Aires (Argentina). 1992. [164] (CONF-9210294—: 
LACAME '92: Latin American conference on the applications of the 
Moessbauer effect, Buenos Aires (Argentina), 5-9 Oct 1992). In 
Latin American conference on the applications of the Moessbauer 
effect. Order Number DE93615942. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. SOLID SOLUTIONS/metals; SOLID SO- 
LUTIONS/moessbauer effect; ALLOYS; DIFFUSION; LAYERS; 
MIXING HEAT; METALS; SOLIDS; THIN FILMS 


9422 (INIS-mf—-13436, pp. 5.1) FexPb;_, alloys prepared 
by vapor condensation. Caetano, E.P. (Centro Brasileiro de 
Pesquisas Fisicas (CBPF), Rio de Janeiro, RJ (Brazil)); Saitovitch, 
E.B.; Xia, S.K.; Larica, C. Comision Nacional de Energia Atomica, 
Buenos Aires (Argentina). 1992. [164] (CONF-9210294—: LACAME 
92: Latin American conference on the applications of the Moess- 
bauer effect, Buenos Aires (Argentina), 5-9 Oct 1992). In Latin 
American conference on the applications of the Moessbauer effect. 
Order Number DE93615942. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short communication. THIN FILMS/moessbauer effect; THIN 
FILMS/vapor condensation; CHEMICAL PREPARATION; IRON AL- 
LOYS; LEAD ALLOYS; OXIDATION; SUBSTRATES 


9423 (INIS-mf-13436, pp. 5.6) CEMS (conversion electron 
Moessbauer spectroscopy) study of multilayers and phases of 
the Fe-Al system. Vasconcellos, M.A.Z. (Rio Grande do Sul Univ., 
Porto Alegre, RS (Brazil). Inst. de Fisica); Alexandre, J.L.; Teixeira, 
S.R.; Baumvol, |.J.R. Comision Nacional de Energia Atomica, 
Buenos Aires (Argentina). 1992. [164] (CONF-9210294—: LACAME 
92: Latin American conference on the applications of the Moess- 
bauer effect, Buenos Aires (Argentina), 5-9 Oct 1992). In Latin 
American conference on the applications of the Moessbauer effect. 
Order Number DE93615942. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short communication. THIN FILMS/moessbauer effect; THIN 
FILMS/radiation scattering analysis; ALUMINIUM; ANNEALING; 
BACKSCATTERING; CHEMICAL PREPARATION; CHEMICAL VA- 
POR DEPOSITION; INTERNAL CONVERSION; IRON; LAYERS; 
PHASE STUDIES; QUALITATIVE CHEMICAL ANALYSIS 


9424 (INIS-mf-13436, pp. 0.14) Stability of (Fe-TM-M) 
amorphous alloys: relaxation and crystallization phenomena. 
Zemcik, T. (Ceskoslovenska Akademie Ved, Brno (Czechoslo- 
vakia). Ustav Fyzikalni Metalurgie). Comision Nacional de Energia 
Atomica, Buenos Aires (Argentina). 1992. [164] (CONF-9210294—: 
LACAME '92: Latin American conference on the applications of the 
Moessbauer effect, Buenos Aires (Argentina), 5-9 Oct 1992). In 
Latin American conference on the applications of the Moessbauer 
effect. Order Number DE93615942. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. IRON BASE ALLOYS/crystallization; IRON 
BASE ALLOYS/relaxation; AMORPHOUS STATE; FERRO- 
MAGNETIC MATERIALS; CRYSTALLIZATION; RELAXATION; 
METALLIC GLASSES; MOESSBAUER EFFECT; PHASE STUD- 
IES; STABILITY 


9425 (INIS-mf-13436, pp. 0.15) Morphological structure of 
cuprate superconductors probed by metallic dopants. Wu, Y. 
(Cincinnati Univ., OH (United States)); Pradhan, S.; Enzweiler, 
R.N.; Boolchand, P. Comision Nacional de Energia Atomica, 
Buenos Aires (Argentina). 1992. [164] (CONF-9210294—: LACAME 
'92: Latin American conference on the applications of the Moess- 
bauer effect, Buenos Aires (Argentina), 5-9 Oct 1992). In Latin 
American conference on the applications of the Moessbauer effect. 
Order Number DE93615942. Source: OSTI; NTIS (US Sales Only); 
INIS. 
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Short communication. HIGH-TC SUPERCONDUCTORS/ 
cuprates; HIGH-TC SUPERCONDUCTORS/morphology; COU- 
PLING; CRYSTAL DOPING; CRYSTAL STRUCTURE; DOMAIN 
STRUCTURE; CUPRATES; MORPHOLOGY; INFRARED SPEC- 
TRA; MOESSBAUER EFFECT; VIBRATIONAL STATES 


9426 (INIS-mf-13436, pp. 2.12} Particle size dependence 
of the Pr2Fe,7 nitrogenation process. Persiano, A.|.C. (Minas 
Gerais Univ., Belo Horizonte, MG (Brazil). Dept. de Fisica); Ardis- 
son, J.D.; Mansur, R.A.; Colucci, C.C.; Gama, S. Comision 
Nacional de Energia Atomica, Buenos Aires (Argentina). 1992. 
[164] (CONF-9210294—: LACAME ’92: Latin American conference 
on the applications of the Moessbauer effect, Buenos Aires (Ar- 
gentina), 5-9 Oct 1992). In Latin American conference on the 
applications of the Moessbauer effect. Order Number 
DE93615942. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. IRON BASE ALLOYS/moessbauer effect; 
IRON BASE ALLOYS/particle size; PRASEODYMIUM ALLOYS/ 
moessbauer effect; PRASEODYMIUM ALLOYS/particle size; HY- 
PERFINE STRUCTURE; MAGNETIC PROPERTIES; MAGNETS; 
METALLOGRAPHY; NITROGEN COMPOUNDS; RARE EARTHS 


9427 (INIS-mf-13436, BP. 3.1) Phase transformations in- 
duced by implantation of '*C lions Into o-Fe and AISI 304 and 
316 stainless steels studied by CEMS (conversion electron 
Moessbauer spectroscopy) and SEM (scanning electron mi- 
croscopy). Cabanillas, E.D. (Comision Nacional de Energia 
Atomica, Buenos Aires (Argentina). Dept. de Materiales); Filevich, 
A.; Mercader, R.C. Comision Nacional de Energia Atomica, Buenos 
Aires (Argentina). 1992. [164] (CONF-9210294—: LACAME '92: 
Latin American conference on the applications of the Moessbauer 
effect, Buenos Aires (Argentina), 5-9 Oct 1992). In Latin American 
conference on the applications of the Moessbauer effect. Order 
Number DE93615942. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. STAINLESS STEELS/crystal-phase trans- 
formations; STAINLESS STEELS/moessbauer effect; AUSTENITIC 
STEELS; ETCHING; ION IMPLANTATION; MARTENSITIC 
STEELS; SCANNING ELECTRON MICROSCOPY; SPUTTERING; 
TEMPERATURE DEPENDENCE 


9428 (INIS-mf-13436, pp. 3.2) Gamma to alpha phase 
transformation in FeCoV alloys. Rezende, M.F.S. (Minas Gerais 
Univ., Belo Horizonte, MG (Brazil). Dept. de Fisica); Lacerda, A.M.; 
Pfannes, H.D.; Mansur, R.A.; Ardisson, J.D.; Persiano, A.I.C. 
Comision Nacional de Energia Atomica, Buenos Aires (Argentina). 
1992. [164] (CONF-9210294—: LACAME '92: Latin American con- 
ference on the applications of the Moessbauer effect, Buenos Aires 
(Argentina), 5-9 Oct 1992). in Latin American conference on the 
applications of the Moessbauer effect. Order Number 
DE93615942. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. PHASE TRANSFORMATIONS /iron alloys; 
PHASE TRANSFORMATIONS/moessbauer effect; CASTING; 
HEAT TREATMENTS; MICROSTRUCTURE; PRECIPITATION; 
SOLUBILITY; STRESSES; VANADIUM 


9429 (INIS-mf-13436, pp. 3.3) Characterization of phases 
in the Fe-Nb systems. Raposo, M.T. (Minas Gerais Univ., Belo 
Horizonte, MG (Brazil). Dept. de Fisica); Ardisson, J.D.; Persiano, 
A.l.C.; Mansur, R.A. Comision Nacional de Energia Atomica, 
Buenos Aires (Argentina). 1992. [164] (CONF-9210294—: LACAME 
‘92: Latin American conference on the applications of the Moess- 
bauer effect, Buenos Aires (Argentina), 5-9 Oct 1992). In Latin 
American conference on the applications of the Moessbauer effect. 
Order Number DE93615942. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short communication. BINARY ALLOY SYSTEMS/iron alloys; BI- 
NARY ALLOY SYSTEMS/moessbauer effect; BINARY ALLOY 
SYSTEMS/phase studies; ANNEALING; ARC WELDING; IRON- 
ALPHA; |RON-GAMMA; NIOBIUM ALLOYS; PHASE DIAGRAMS; 
X-RAY DIFFRACTION 


9430 (INIS-mf-13436, pp. 3.7) Non-equilibrium and crys- 
talline phases on the Mg-Ga-Sn system. Fontana, M. (Buenos 
Aires Univ. (Argentina). Facultad de Ingenieria); Arcondo, B.G. 
Comision Nacional de Energia Atomica, Buenos Aires (Argentina). 
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1992. [164] (CONF-9210294—: LACAME '92: Latin American con- 
ference on the applications of the Moessbauer effect, Buenos Aires 
(Argentina), 5-9 Oct 1992). In Latin American conference on the 
applications of the Moessbauer effect. Order Number 
DE93615942. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. TIN ALLOYS/moessbauer effect; TIN AL- 
LOYS/phase studies; CRYSTALLIZATION; ELECTRON PROBES; 
EUTECTICS; GLASS; MATERIALS WORKING; SOLUBILITY; 
TERNARY ALLOY SYSTEMS; X-RAY DIFFRACTION 


9431 (INIS-mf-13436, pp. 4.3) Moessbauer study of amor- 
phous Fe2RE (RE = Ce,Er). Ghafari, M. (Nisshin Steel, Sakai 
(Japan)); Nakamura, Yoji; Fukamichi, F.; Matsuura, M. Comision 
Nacional de Energia Atomica, Buenos Aires (Argentina). 1992. 
[164] (CONF-9210294—: LACAME '92: Latin American conference 
on the applications of the Moessbauer effect, Buenos Aires (Ar- 
gentina), 5-9 Oct 1992). In Latin American conference on the 
applications of the Moessbauer effect. Order Number 
DE93615942. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. IRON BASE ALLOYS/amorphous state; 
IRON BASE ALLOYS/moessbauer effect, CRYSTAL STRUC- 
TURE; HYPERFINE STRUCTURE; MAGNETIC MOMENTS; 
QUADRUPOLE MOMENTS 


9432 (INIS-mf—13436, pp. 4.4) Milling effects on the struc 
ture of Nb3Sn as seen by ''®Sn Moessbauer spectroscopy. 
Pena Rodriguez, V.A. (Centro Brasileiro de Pesquisas Fisicas 
(CBPF), Rio de Janeiro, RJ (Brazil)); Saitovitch, E.B.; Di, L.M.; 
Bakker, H. Comision Nacional de Energia Atomica, Buenos Aires 
(Argentina). 1992. [164] (CONF-9210294—: LACAME ’'92: Latin 
American conference on the applications of the Moessbauer effect, 
Buenos Aires (Argentina), 5-9 Oct 1992). In Latin American confer- 
ence on the applications of the Moessbauer effect. Order Number 
DE93615942. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. CRYSTAL-PHASE TRANSFORMATIONS/ 
intermetallic compounds; CRYSTAL-PHASE TRANSFORMATIONS/ 
moessbauer effect; AMORPHOUS STATE; GRINDING; LATTICE 
PARAMETERS; MILLING; NIOBIUM COMPOUNDS; PHASE 
STUDIES; SUPERCONDUCTORS 


9433 (INIS-mf-13436, pp. 4.5) Detection of inhomo- 
genelities in nanocrystalline alloys. Zemcik, T. (Ceskoslovenska 
Akademie Ved, Brno (Czechoslovakia). Ustav Fyzikalni Metalurgie); 
Havlicek, S. Comision Nacional de Energia Atomica, Buenos Aires 
(Argentina). 1992. [164] (CONF-9210294—: LACAME '92: Latin 
American conference on the applications of the Moessbauer effect, 
Buenos Aires (Argentina), 5-9 Oct 1992). In Latin American confer- 
ence on the applications of the Moessbauer effect. Order Number 
DE93615942. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. IRON ALLOYS/crystal structure; IRON AL- 
LOYS/moessbauer effect, AMORPHOUS STATE; HYPERFINE 
STRUCTURE; MAGNETIC PROPERTIES; PHASE STUDIES; 
TEMPERATURE DEPENDENCE 


9434 (INIS-mf-13436, pp. 4.6) The Moessbauer study of 
the dynamical properties of Cr-Fe amorphous mechanical al- 
loyed powders. Xia, S.K. (Centro Brasileiro de Pesquisas Fisicas 
(CBPF), Rio de Janeiro, RJ (Brazil)); Saitovitch, E.B. Comision Na- 
cional de Energia Atomica, Buenos Aires (Argentina). 1992. [164] 
(CONF-9210294—: LACAME '92: Latin American conference on 
the applications of the Moessbauer effect, Buenos Aires (Ar- 
gentina), 5-9 Oct 1992). In Latin American conference on the 
applications of the Moessbauer effect. Order Number 
DE93615942. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. IRON ALLOYS/moessbauer effect; IRON 
ALLOYS/powder metallurgy; AMORPHOUS STATE; ANNEALING; 
DEBYE TEMPERATURE; HYPERFINE STRUCTURE; PHASE 
STUDIES; POWDERS; TEMPERATURE DEPENDENCE 


9435 (INIS-mf-13436, pp. 4.7) Comparison of ball milling 
of Fe/Cr powders and Fe-Cr crystalline alloy. Pena Rodriguez, 
V.A. (Centro Brasileiro de Pesquisas Fisicas (CBPF), Rio de 
Janeiro, RJ (Brazil)); Sike, S.; Saitovitch, E.B.; Larica, C. Comision 
Nacional de Energia Atomica, Buenos Aires (Argentina). 1992. 
[164] (CONF-9210294—: LACAME '92: Latin American conference 





on the applications of the Moessbauer effect, Buenos Aires (Ar- 
gentina), 5-9 Oct 1992). In Latin American conference on the 
applications of the Moessbauer effect. Order Number 
DE93615942. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. IRON ALLOYS/milling; IRON ALLOYS/ 
moessbauer effect; AMORPHOUS STATE; MILLING; POWDER 
METALLURGY; POWDERS; X-RAY DIFFRACTION 


9436 (INIS-mf—13436, pp. 4.8) Ball-milling of mixtures of 
iron and iron boride powders. Sanchez, F.H. (La Plata Univ. Na- 
cional (Argentina). Dept. de Fisica); Fernandez van Raap, M.B.; 
Mendoza Zelis, L.A.; Punte, G. Comision Nacional de Energia 
Atomica, Buenos Aires (Argentina). 1992. [164] (CONF-9210294—: 
LACAME '92: Latin American conference on the applications of the 
Moessbauer effect, Buenos Aires (Argentina), 5-9 Oct 1992). In 
Latin American conference on the applications of the Moessbauer 
effect. Order Number DE93615942. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. IRON ALLOYS/milling; IRON AL- 
LOYS/moessbauer effect, AMORPHOUS STATE; MILLING; 


IRON BORIDES; POWDER METALLURGY; POWDERS; X-RAY 
DIFFRACTION 


9437 (INIS-mf-13436, pp. 4.11) Contribution to the study 
of system FeBSn. Arcondo, B.G. (Buenos Aires Univ. (Argentina). 
Facultad de Ingenieria); Lorenzo, A.; Audebert, F.; Sirkin, H. Comi- 
sion Nacional de Energia Atomica, Buenos Aires (Argentina). 1992. 
[164] (CONF-9210294—: LACAME '92: Latin American conference 
on the applications of the Moessbauer effect, Buenos Aires (Ar- 
gentina), 5-9 Oct 1992). In Latin American conference on the 
applications of the Moessbauer effect. Order Number 
DE93615942. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. IRON ALLOYS/moessbauer effect; AMOR- 
PHOUS STATE; DISTRIBUTION; HYPERFINE STRUCTURE; 
METALLIC GLASSES; TERNARY ALLOY SYSTEMS; TIN 


9438 (INIS-mf—13436, pp. 4.13) On the structure and ther- 
mal stability of intermediate composition Fe-B rapidly 
quenched alloys. Fernandez van Raap, M.B. (La Plata Univ. Na- 
cional (Argentina). Dept. de Fisica); Sanchez, F.H.; Zhang, Y.D. 
Comision Nacional de Energia Atomica, Buenos Aires (Argentina). 
1992. [164] (CONF-9210294—: LACAME '92: Latin American con- 
ference on the applications of the Moessbauer effect, Buenos Aires 
(Argentina), 5-9 Oct 1992). In Latin American conference on the 
applications of the Moessbauer effect. Order Number 
DE93615942. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. IRON ALLOYS/moessbauer effect; 
IRON ALLOYS/quenching; ARRHENIUS EQUATION; BORIDES; 
CRYSTAL-PHASE TRANSFORMATIONS; EQUILIBRIUM; HYPER- 
FINE STRUCTURE; QUENCHING; SPIN ECHO; TEMPERATURE 


DEPENDENCE; THERMAL DEGRADATION; X-RAY DIFFRAC- 
TION 


9439 (INIS-mf-13436, pp. 4.14) Mechanical alloying of Hf 
and Fe powders. Mendoza Zelis, L.A. (La Plata Univ. Nacional 
(Argentina). Dept. de Fisica); Crespo, E.; Creus, M.; Damonte, 
L.C.; Sanchez, F.H.; Punte, G. Comision Nacional de Energia 
Atomica, Buenos Aires (Argentina). 1992. [164] (CONF-9210294—: 
LACAME '92: Latin American conference on the applications of the 
Moessbauer effect, Buenos Aires (Argentina), 5-9 Oct 1992). In 
Latin American conference on the applications of the Moessbauer 
effect. Order Number DE93615942. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. IRON ALLOYS/moessbauer effect; IRON 
ALLOYS/powders; AMORPHOUS STATE; HAFNIUM ALLOYS; HY- 
PERFINE STRUCTURE; POWDERS; MILLING; QUADRUPOLES; 


SOLID STATE PHYSICS; STAINLESS STEELS; X-RAY DIFFRAC- 
TION 


9440 (INIS-mf-13436, pp. 4.16) Influence of surface on the 
nanocrystalline structure formation. Zemcik, T. (Ceskoslovenska 
Akademie Ved, Brno (Czechoslovakia). Ustav Fyzikalni Metalurgie); 
Ryba, J. Comision Nacional de Energia Atomica, Buenos Aires (Ar- 
gentina). 1992. [164] (CONF-9210294-: LACAME '92: Latin 
American conference on the applications of the Moessbauer effect, 


36 MATERIALS 
3601 Metals and Alloys 


Buenos Aires (Argentina), 5-9 Oct 1992). In Latin American confer- 
ence on the applications of the Moessbauer effect. Order Number 
DE93615942. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. IRON ALLOYS/hyperfine _ structure; 
IRON ALLOYS/moessbauer _ effect; IRON ALLOYS/surface 
properties; AMORPHOUS STATE; CRYSTAL STRUCTURE; 
CRYSTALLIZATION; INTERNAL CONVERSION; IRON SILICIDES; 
NUCLEATION; RADIATION SCATTERING ANALYSIS 


9441 (INIS-mf—-13436, pp. 5.7) Thermal mixing of Al-Fe 
multilayers. Meyer, M. (La Plata Univ. Nacional (Argentina). Dept. 
de Fisica); Mendoza Zelis, L.A.; Sanchez, F.H.; Traverse, A. Comi- 
sion Nacional de Energia Atomica, Buenos Aires (Argentina). 1992. 
[164] (CONF-9210294—: LACAME ’92: Latin American conference 
on the applications of the Moessbauer effect, Buenos Aires (Ar- 
gentina), 5-9 Oct 1992). In Latin American conference on the 
applications of the Moessbauer oeffact. Order Number 
DE93615942. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. THIN FILMS/moessbauer effect; THIN 
FILMS/radiation scattering analysis; ALUMINIUM; BACKSCATTER- 
ING; CRYSTAL STRUCTURE; HYPERFINE STRUCTURE; 
INTERNAL CONVERSION; IRON; LAYERS; PHASE STUDIES 


9442 (INIS-mf-13436, pp. 5.10) Solid state reaction crys- 
tallization and amorphization on thin films Fe-Zr multilayers. 
Paesano, A. (Rio Grande do Sul Univ., Porto Alegre, RS (Brazil). 
Inst. de Fisica); Teixeira, S.R.; Amaral, L. Comision Nacional de 
Energia Atomica, Buenos Aires (Argentina). 1992. [164] (CONF- 
9210294—: LACAME '92: Latin American conference on the 
applications of the Moessbauer effect, Buenos Aires (Argentina), 5- 
9 Oct 1992). In Latin American conference on the applications of 
the Moessbauer effect. Order Number DE93615942. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication. THIN FILMS/moessbauer effect; THIN 
FILMS/radiation scattering analysis; AMORPHOUS STATE; 
BACKSCATTERING; CRYSTAL STRUCTURE; CRYSTALLIZA- 
TION; INTERNAL CONVERSION; IRON; LAYERS; PHASE 
STUDIES; SURFACE PROPERTIES; ZIRCONIUM 


9443 (INIS-mf-13436, pp. 9.2) Moessbauer and X-ray 
phase analysis of carburized steel. Zemcik, T. (Ceskosiovenska 
Akademie Ved, Brno (Czechoslovakia). Ustav Fyzikalni Metalurgie); 
Suwalski, J.; Kucharski, Z.; Lukasiak, M. Comision Nacional de 
Energia Atomica, Buenos Aires (Argentina). 1992. [164] (CONF- 
9210294—: LACAME ’92: Latin American conference on the 
applications of the Moessbauer effect, Buenos Aires (Argentina), 5- 
9 Oct 1992). In Latin American conference on the applications of 
the Moessbauer effect. Order Number DE93615942. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication. CARBON STEELS/moessbauer effect; 
CARBON STEELS/radiation scattering analysis; AUSTENITIC 
STEELS; BACKSCATTERING; CARBURIZATION; CHROMIUM 
STEELS; COMPARATIVE EVALUATIONS; CRYSTAL STRUC- 
TURE; MATERIALS TESTING; METALLURGY; PHASE STUDIES; 
QUENCH HARDENING; X-RAY SPECTROSCOPY 


9444 (INIS-mf—13436, pp. 9.8) Phase monitoring during 
Nd,5Fe77Bg preparation by the calciothermic reduction- 
diffusion process. Guilherme, E.G. (Instituto de Pesquisas 
Energeticas e Nucleares (IPEN), Sao Paulo, SP (Brazil); 
Paschoal, J.0.A.; Rechenberg, H.R. Comision Nacional de Energia 
Atomica, Buenos Aires (Argentina). 1992. [164] (CONF-9210294—: 
LACAME '92: Latin American conference on the applications of the 
Moessbauer effect, Buenos Aires (Argentina), 5-9 Oct 1992). In 
Latin American conference on the applications of the Moessbauer 
effect. Order Number DE93615942. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. IRON ALLOYS/moessbauer effect; DIFFU- 
SION; FABRICATION; HEAT TREATMENTS; MAGNETS; PHASE 
STUDIES; PRODUCTION; REDUCTION 


9445 (INIS-mf-13436, pp. 10.1) Analysis of fast relaxation 
of polycrystalline Fe(Ill) compiexes by Moessbauer spec- 
troscopy. Paniago, R.M. (Minas Gerais Univ., Belo Horizonte, MG 
(Brazil). Dept. de Fisica); Pfannes, H.D.; Abras, A. Comision Na- 
cional de Energia Atomica, Buenos Aires (Argentina). 1992. [164] 
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(CONF-9210294—: LACAME '92: Latin American conference on 
the applications of the Moessbauer effect, Buenos Aires (Ar- 
gentina), 5-9 Oct 1992). In Latin American conference on the 
applications of the Moessbauer effect. Order Number 
DE93615942. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. POLYCRYSTALS/moessbauer effect; 
POLYCRYSTALS/spin-spin relaxation; HYPERFINE STRUCTURE; 
IRON COMPOUNDS; POLYCRYSTALS; SPIN-LATTICE RELAX- 
ATION; TEMPERATURE DEPENDENCE 


9446 (INIS-mf—13436, pp. 10.2) Phonon softening in 
(CoHs),NFeX,(X = Cl,Br). Partiti, C.S.M. (Sao Paulo Univ., SP 
(Brazil). Inst. de Fisica); Rechenberg, H.R. Comision Nacional de 
Energia Atomica, Buenos Aires (Argentina). 1992. [164] (CONF- 
9210294—: LACAME '92: Latin American conference on the 
applications of the Moessbauer effect, Buenos Aires (Argentina), 5- 
8 Oct 1992). In Latin American conference on the applications of 
the Moessbauer effect. Order Number DE93615942. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication. CRYSTAL-PHASE TRANSFORMATIONS/ 
moessbauer effect; CRYSTAL LATTICES; HYPERFINE STRUC- 
TURE; IRON COMPOUNDS; PHOTONS; POLYCRYSTALS; 
TEMPERATURE DEPENDENCE; THERMAL EXPANSION 


9447 (INIS-mf-13436, pp. 0.9) Surface modifications for 
mechanical applications. Carbucicchio, M. (Parma Univ. (italy)); 
Palombarini, G. Comision Nacional de Energia Atomica, Buenos 
Aires (Argentina). 1992. [164] (CONF-9210294—: LACAME ’92: 
Latin American conference on the applications of the Moessbauer 
effect, Buenos Aires (Argentina), 5-9 Oct 1992). In Latin American 
conference on the applications of the Moessbauer effect. Order 
Number DE93615942. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. SURFACE PROPERTIES/iron alloys; 
SURFACE PROPERTIES/moessbauer effect; CORROSION RE- 
SISTANCE; FATIGUE; HARDNESS; IRON; LASERS; MATERIALS; 
THERMOMECHANICAL TREATMENTS 


9448 (INIS-mf-13436, pp. 4.9) Creep-induced magnetic 
anisotropy In Cos7-Fe-NI-Si-B amorphous alloys. Zemcik, T. 
(Ceskoslovenska Akademie Ved, Brno (Czechoslovakia). Ustav 
Fyzikalni Metalurgie); Zaveta, K.; Kraus, L.; Sedykh, V.D. Comision 
Nacional de Energia Atomica, Buenos Aires (Argentina). 1992. 
[164] (CONF-9210294—: LACAME '92: Latin American conference 
on the applications of the Moessbauer effect, Buenos Aires (Ar- 
gentina), 5-9 Oct 1992). In Latin American conference on the 
applications of the Moessbauer effect. Order Number 
DE93615942. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. COBALT ALLOYS/creep; COBALT AL- 
LOYS/moessbauer effect; AMORPHOUS STATE; ANISOTROPY; 
ANNEALING; CREEP; ELECTRON MICROSCOPY; MAGNE- 
TOSTRICTION; RELAXATION 


9449 (INIS-mf—13436, pp. 4.15) Structural relaxation on Fe 
44NiggB,g amorphous alloy. Arcondo, B.G. (Buenos Aires Univ. 
(Argentina). Facultad de Ingenieria); Moya, J.; Audebert, F.; Sirkin, 
H. Comision Nacional de Energia Atomica, Buenos Aires (Ar- 
gentina). 1992. [164] (CONF-9210294—-: LACAME '92: Latin 
American conference on the applications of the Moessbauer effect, 
Buenos Aires (Argentina), 5-9 Oct 1992). In Latin American confer- 
ence on the applications of the Moessbauer effect. Order Number 
DE93615942. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. IRON ALLOYS/moessbauer effect; IRON 
ALLOYS/relaxation; ANNEALING; HYPERFINE STRUCTURE; RE- 


LAXATION; QUENCHING; TEMPERATURE DEPENDENCE; 
YOUNG MODULUS 


9450 (INIS-mf-13436, pp. 0.5) Recent developments in 
magnetism and magnetic materials. Nakamura, Yoji (Ryukoku 
Univ., Otsu (Japan). Faculty of Science and Technology). Comision 
Nacional de Energia Atomica, Buenos Aires (Argentina). 1992. 
[164] (CONF-9210294—: LACAME '92: Latin American conference 
on the applications of the Moessbauer effect, Buenos Aires (Ar- 
gentina), 5-9 Oct 1992). In Latin American conference on the 
applications of the Moessbauer effect. Order Number 
DE93615942. Source: OSTI; NTIS (US Sales Only); INIS. 
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Short communication. MAGNETIC MATERIALS/magnetism; 
MAGNETIC MATERIALS/moessbauer _ effect; CHROMIUM 
ALLOYS; IRON ALLOYS; MAGNETISM; MAGNETIC SUSCEPTI- 
BILITY; MAGNETIZATION; NICKEL ALLOYS; PERMANENT 
MAGNETS; RARE EARTHS 


9451 (INIS-mf-13436, pp. 2.1) A Moessbauer study on the 
ising system FexZn;_,F2 below of percolation threshold. 
Araujo, J.H. de (Rio Grande do Sul Univ., Porto Alegre, RS 
(Brazil). Inst. de Fisica); Cunha, J.B.M. da; Moro, J.T.; Vasquez, 
A.; Rezende, S.M.; Montenegro, F.C.; Coutinho Filho, M.D. Comi- 
sion Nacional de Energia Atomica, Buenos Aires (Argentina). 1992. 
[164] (CONF-9210294—: LACAME '92: Latin American conference 
on the applications of the Moessbauer effect, Buenos Aires (Ar- 
gentina), 5-9 Oct 1992). In Latin American conference on the 
applications of the Moessbauer effect. Order Number 
DE93615942. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. ISING MODEL/moessbauer effect; ISING 
MODEL*threshold energy; ANTIFERROMAGNETIC MATERIALS; 
LINE BROADENING; LINE WIDTHS; MAGNETIC PROPERTIES; 
MAGNETISM; SPIN GLASS STATE 


9452 (INIS-mf—13436, pp. 2.2) Magnetic studies on 
synthetic phosphoferrite Fes“*(H20)3(PO,4)o. Moreira, L.F. (Uni- 
versidade Federal, Rio de Janeiro, RJ (Brazil). Inst. de Fisica); 
Diehl, L.M.A.; Tapia, E.C.T.; Domingues, P.H.; Mattievich, E. Comi- 
sion Nacional de Energia Atomica, Buenos Aires (Argentina). 1992. 
[164] (CONF-9210294—: LACAME '92: Latin American conference 
on the applications of the Moessbauer effect, Buenos Aires (Ar- 
gentina), 5-9 Oct 1992). In Latin American conference on the 
applications of the Moessbauer effect. Order Number 
DE93615942. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. MAGNETIC PROPERTIES/iron com- 
pounds; MAGNETIC PROPERTIES/moessbauer effect; CRYSTAL 
STRUCTURE; CRYSTALS; HYPERFINE STRUCTURE; X-RAY 
SPECTROSCOPY 


9453 (INIS-mf-13436, pp. 2.3) Moessbauer measurements 
of CuFe(S,Se;_.)2 compounds. Jaimes, E. (Universidad Central 
de Venezuela, Caracas (Venezuela). Dept. de Fisica); Gonzalez 
Jimenez, F.; D'Onofrio, L.; lraldi, R.; Sanchez Porras, G.; Quintero, 
M.; Gonzalez, J.; Woolley, J.C.; Lamarche, G. Comision Nacional 
de Energia Atomica, Buenos Aires (Argentina). 1992. [164] (CONF- 
9210294—: LACAME '92: Latin American conference on the 
applications of the Moessbauer effect, Buenos Aires (Argentina), 5- 
9 Oct 1992). In Latin American conference on the applications of 
the Moessbauer effect. Order Number DE93615942. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication. COPPER COMPOUNDS/moessbauer 
effect; HYPERFINE STRUCTURE; IRON COMPOUNDS; 
MAGNETIC FIELDS; MAGNETIC PROPERTIES; ORDER PARAM- 
ETERS; TEMPERATURE DEPENDENCE 


9454 (INIS-mf-13436, pp. 2.5) Moessbauer and suscepti- 
bility studies of FeMoVO,. Goya, G.F. (La Plata Univ. Nacional 
(Argentina). Dept. de Fisica); Mercader, R.C.; Vassallo, M.B.; 
Botto, |.L.; Saez Puche, R. Comision Nacional de Energia Atomica, 
Buenos Aires (Argentina). 1992. [164] (CONF-9210294—: LACAME 
‘92: Latin American conference on the applications of the Moess- 
bauer effect, Buenos Aires (Argentina), 5-9 Oct 1992). In Latin 
American conference on the applications of the Moessbauer effect. 


Order Number DE93615942. Source: OSTI; NTIS (US Sales Only); 
INIS. 


Short communication. IRON COMPOUNDS/magnetic susceptibil- 
ity; IRON COMPOUNDS/moessbauer effect; HIGH SPIN STATES; 
HYPERFINE STRUCTURE; MASS DOUBLETS; TEMPERATURE 
DEPENDENCE; X-RAY DIFFRACTION 


9455 (INIS-mf-13436, pp. 2.9) Magnetic study of mag- 
netite with niobium in Nb,Fe,3 2,04 stoichiometric system by 
Moessbauer spectroscopy. Tapia, E.C.T. (Universidade Federal, 
Rio de Janeiro, RJ (Brazil). Inst. de Fisica); Neto, J.M.; 
Domingues, P.H. Comision Nacional de Energia Atomica, Buenos 
Aires (Argentina). 1992. [164] (CONF-9210294—: LACAME '92: 
Latin American conference on the applications of the Moessbauer 
effect, Buenos Aires (Argentina), 5-9 Oct 1992). In Latin American 





conference on the applications of the Moessbauer effect. Order 
Number DE93615942. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. MAGNETITE/magnetic properties; MAG- 
NETITE/moessbauer effect; ELECTRON SPIN RESONANCE; 
HYPERFINE STRUCTURE; IMPURITIES; MAGNETITE; NIOBIUM; 
SPINELS; STOICHIOMETRY; TEMPERATURE DEPENDENCE; X- 
RAY DIFFRACTION 


9456 (INIS-mf-13436, pp. 2.10) Magnetic and Moessbauer 
measurements on chalcopyrite (CuFeS,): evidence of a new 
magnetic phase below 50K. Jaimes, E. (Universidad Central de 
Venezuela, Caracas (Venezuela). Dept. de Fisica); Gonzalez 
Jimenez, F.; D’Onofrio, L.; Iraldi, R.; Quintero, M.; Gonzalez, J.; 
Woolley, J.C.; Lamarche, G. Comision Nacional de Energia Atom- 
ica, Buenos Aires (Argentina). 1992. [164] (CONF-9210294-: 
LACAME ’92: Latin American conference on the applications of the 
Moessbauer effect, Buenos Aires (Argentina), 5-9 Oct 1992). In 
Latin American conference on the applications of the Moessbauer 
effect. Order Number DE93615942. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. CHALCOPYRITE/moessbauer _ effect; 
CHALCOPYRITE/phase studies; CHALCOPYRITE; ENERGY LEV- 
ELS; IRON COMPOUNDS; LINE BROADENING; MAGNETIC 
MOMENTS; MAGNETIC PROPERTIES; NEUTRON DIFFRAC- 
TION; TEMPERATURE DEPENDENCE 


9457 (INIS-mf—13436, pp. 2.11) Moessbauer evidence of a 
reentrant spin-glass phase in the Fe,ysAlosMng, disordered 
BCC alloy. Perez Alcazar, G.A. (Universidad del Valle, Cali 
(Colombia). Dept. de Fisica); Tabares, J.A.; Bohorquez, A.; 
Gancedo, J.R. Comision Nacional de Energia Atomica, Buenos 
Aires (Argentina). 1992. [164] (CONF-9210294—: LACAME ’92: 
Latin American conference on the applications of the Moessbauer 
effect, Buenos Aires (Argentina), 5-9 Oct 1992). In Latin American 
conference on the applications of the Moessbauer effect. Order 
Number DE93615942. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. SPIN GLASS STATE/iron alloys; SPIN 
GLASS STATE/moessbauer effect; CRYSTAL STRUCTURE; FER- 
ROMAGNETIC MATERIALS; MAGNETIC SUSCEPTIBILITY; 
ORDER-DISORDER TRANSFORMATIONS; TEMPERATURE DE- 
PENDENCE 


9458 (INIS-mf-13436, pp. 2.13) Phase segregation and 
magnetic anisotropy of melt-spun Y2Fe;7C studied by Moess- 
bauer spectroscopy. Frohn, A. (Technische Univ. Braunschweig 
(Germany)); Harms, W.; Litterst, F.J. Comision Nacional de 
Energia Atomica, Buenos Aires (Argentina). 1992. [164] (CONF- 
9210294—: LACAME '92: Latin American conference on the 
applications of the Moessbauer effect, Buenos Aires (Argentina), 5- 
9 Oct 1992). In Latin American conference on the applications of 
the Moessbauer effect. Order Number DE93615942. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication. IRON COMPOUNDS/magnetic proper- 
ties; IRON COMPOUNDS/moessbauer effect; ANISOTROPY; 
CEMENTITE; MARTENSITE; MELTING; PHASE STUDIES; 
RARE EARTHS; SEGREGATION; SPIN ORIENTATION; X-RAY 
DIFFRACTION 


9459 (INIS-mf-13436, pp. 2.14) Phase analysis of hard 
magnetic Nd,Fe77B;, ribbon. Zemcik, T. (Ceskoslovenska 
Akademie Ved, Brno (Czechoslovakia). Ustav Fyzikaini Metalurgie); 
Schneider, J. Comision Nacional de Energia Atomica, Buenos 
Aires (Argentina). 1992. [164] (CONF-9210294—: LACAME '92: 
Latin American conference on the applications of the Moessbauer 
effect, Buenos Aires (Argentina), 5-9 Oct 1992). In Latin American 
conference on the applications of the Moessbauer effect. Order 
Number DE93615942. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. MAGNETIC MATERIALS/moessbauer ef- 
fect; MAGNETIC MATERIALS/phase studies; AMORPHOUS 
STATE; ANNEALING; DISTRIBUTION; HYPERFINE STRUCTURE; 
IRON COMPOUNDS; IRON 57; MAGNETISM; ROLLING; TEM- 
PERATURE DEPENDENCE 


9460 (INIS-mf-13436, pp. 3.8) Thermal behavior of bub- 
bles and nitrides in a Cr-rich steel. Foerster, C.E. (Rio Grande 
do Sul Univ., Porto Alegre, RS (Brazil). Inst. de Fisica); Amaral, L.; 
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Behar, M.; Vasquez, A.; Fichtner, P.F.P. Comision Nacional de 
Energia Atomica, Buenos Aires (Argentina). 1992. [164] (CONF- 
9210294—: LACAME ’92: Latin American conference on the 
applications of the Moessbauer effect, Buenos Aires (Argentina), 5- 
9 Oct 1992). In Latin American conference on the applications of 
the Moessbauer effect. Order Number DE93615942. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication. CHROMIUM STEELS/moessbauer effect; 
CHROMIUM STEELS/temperature dependence; ANNEALING; 
BUBBLES; MELTING POINTS; NITRIDES; NUCLEAR REACTION 
ANALYSIS; TRANSMISSION ELECTRON MICROSCOPY; X-RAY 
DIFFRACTION 


9461 (INIS-mf—-13436, pp. 4.10) The structural relaxation 
of CresFe35 amorphous powder obtained by mechanical alloy- 
ing. Xia, S.K. (Centro Brasileiro de Pesquisas Fisicas (CBPF), Rio 
de Janeiro, RJ (Brazil)); Saitovitch, E.B.; Assuncao, F.C.R. Comi- 
sion Nacional de Energia Atomica, Buenos Aires (Argentina). 1992. 
[164] (CONF-9210294—: LACAME '92: Latin American conference 
on the applications of the Moessbauer effect, Buenos Aires (Ar- 
gentina), 5-9 Oct 1992). In Latin American conference on the 
applications of the Moessbauer offect. Order Number 
DE93615942. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. IRON ALLOYS/moessbauer _ effect; 
IRON ALLOYS/powder metallurgy; AMORPHOUS STATE; 
ANISOTROPY; POWDERS; RELAXATION; THERMODYNAMIC 
PROPERTIES; X-RAY DIFFRACTION 


9462 (INIS-mf—13436, pp. 5.2) Solid state reaction be- 


tween a thin film of iron and a polycrystalline tin substrate. 
Rodriguez Torres, C. (La Plata Univ. Nacional (Argentina). Dept. de 
Fisica); Cabrera, A.F.; Sanchez, F.H.; Mendoza Zelis, L.A. Comi- 
sion Nacional de Energia Atomica, Buenos Aires (Argentina). 1992. 
[164] (CONF-9210294—: LACAME '92: Latin American conference 
on the applications of the Moessbauer effect, Buenos Aires (Ar- 


gentina), 5-9 Oct 1992). In Latin American conference on the 
applications of the Moessbauer effect. Order Number 
DE93615942. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. THIN FILMS/iron 57; THIN FILMS/ 
moessbauer effect; AMORPHOUS STATE; ANTIFERROMAG- 
NETIC MATERIALS; CHEMICAL VAPOR DEPOSITION; HEAT 
TREATMENTS; INTERNAL CONVERSION; IRON COMPOUNDS; 
REACTION KINETICS; SUBSTRATES; THERMODYNAMIC PROP- 
ERTIES; TIN 119; VAPOR DEPOSITED COATINGS 


9463 (INIS-mf-13436, pp. 5.3) Moessbauer study of Fe-Al 
disordered alloys near the critical concentration. Bohorquez, A. 
(Universidad del Valle, Cali (Colombia). Dept. de Fisica); Tabares, 
J.A.; Perez Alcazar, G.A.; Gancedo, J.R. Comision Nacional de 
Energia Atomica, Buenos Aires (Argentina). 1992. [164] (CONF- 
9210294—: LACAME '92: Latin American conference on the 
applications of the Moessbauer effect, Buenos Aires (Argentina), 5- 
9 Oct 1992). In Latin American conference on the applications of 
the Moessbauer effect. Order Number DE93615942. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication. IRON ALLOYS/hyperfine structure; IRON 
ALLOYS/moessbauer effect; ALUMINIUM ALLOYS; ISOMER 
SHIFT; NUCLEAR QUADRUPOLE RESONANCE; PARAMAG- 
NETISM 


9464 (INIS-mf-13436, pp. 10.7) Diffusional motion of 
cations in magnetite from Moessbauer spectroscopy. Becker, 
K.D. (Hannover Univ. (Germany). Inst. fuer Physikalische Chemie 
und Elektrochemie); Wurmb, V.V.; Litterst, F.J. Comision Nacional 
de Energia Atomica, Buenos Aires (Argentina). 1992. [164] (CONF- 
9210294—-: LACAME '92: Latin American conference on the 
applications of the Moessbauer effect, Buenos Aires (Argentina), 5- 
9 Oct 1992). In Latin American conference on the applications of 
the Moessbauer effect. Order Number DE93615942. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication. MAGNETITE/diffusion, MAGNETITE/ 
moessbauer effect; ACTIVATION ENERGY; CRYSTAL LATTICES; 
HYPERFINE STRUCTURE; INTERSTITIALS; IRON OXIDES; 
MAGNETITE; DIFFUSION; OXIDATION; SPINELS 
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9465 (INIS-mf-13436, pp. 12.2) Magnetic ordering in 
Fe-doped Gd,BaCuOs. Stewart, S.J. (La Plata Univ. Nacional (Ar- 
gentina). Dept. de Fisica); Goya, G.F.; Mercader, R.C.; Goeta, 
A.E.; Punte, G.; Sapina Navarro, F. Comision Nacional de Energia 
Atomica, Buenos Aires (Argentina). 1992. [164] (CONF-9210294—: 
LACAME '92: Latin American conference on the applications of the 
Moessbauer effect, Buenos Aires (Argentina), 5-9 Oct 1992). In 
Latin American conference on the applications of the Moessbauer 
effect. Order Number DE93615942. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. MAGNETIC PROPERTIES/iron com- 
pounds; MAGNETIC PROPERTIES/moessbauer effect; CRYSTAL 
DOPING; DOPED MATERIALS; HYPERFINE STRUCTURE; IRON; 
LATTICE PARAMETERS; MATERIALS TESTING; SOLID CLUS- 
TERS; X-RAY DIFFRACTION 


9466 (INIS-mf-13436, pp. 11.1) Corrosion studies of iron 
and its alloys by means of *’Fe Moessbauer spectroscopy. 
Marco, J.F. (Consejo Superior de Investigaciones Cientificas, 
Madrid (Spain). Inst. de Quimica Fisica 'Rocasolano’); Gracia, M.; 
Gancedo, J.R. Comision Nacional de Energia Atomica, Buenos 
Aires (Argentina). 1992. [164] (CONF-9210294—: LACAME '92: 
Latin American conference on the applications of the Moessbauer 
effect, Buenos Aires (Argentina), 5-9 Oct 1992). In Latin American 
conference on the applications of the Moessbauer effect. Order 
Number DE93615942. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. CORROSIVE EFFECTS/iron alloys; 
CORROSIVE EFFECTS/moessbauer _ effect; CONCRETES; 
CORROSION; EARTH ATMOSPHERE; IRON; IRON OXIDES; OX- 
IDATION; SULFUR DIOXIDE; WEATHERING 


9467 (INIS-mf—13436, pp. 11.2) Characterization of the end 
products of the hydrolysis of iron in aqueous solution. Jaen, 
J.A. (Panama Univ. (Panama). Facultad de Ciencias Naturales y 
Exactas); Acevedo, E.; Gonzalez, M. Comision Nacional de 
Energia Atomica, Buenos Aires (Argentina). 1992. [164] (CONF- 
9210294—-: LACAME '92: Latin American conference on the 


applications of the Moessbauer effect, Buenos Aires (Argentina), 5- 
9 Oct 1992). In Latin American conference on the applications of 


the Moessbauer effect. Order Number DE93615942. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication. CORROSION PRODUCTS/hydrolysis; 
CORROSION PRODUCTS/moessbauer effect; AQUEOUS SOLU- 
TIONS; CORROSION; HYDROLYSIS; CORROSIVE EFFECTS; 
EARTH ATMOSPHERE; IRON; IRON COMPOUNDS; PHASE 
STUDIES; WEATHERING 


9468 (INIS-mf-13436, pp. 11.3) 5’Fe Moessbauer study of 
corrosion products formed in metals submitted to cyclic ac- 
celerated atmospheric corrosion tests. Furet Bridon, N.R. 
(Centro Nacional de Investigaciones Cientificas (CNIC), Havana 
(Cuba)); Corvo, F.; Rodriguez, E.; Portilla, C.; Leon, |. Comision 
Nacional de Energia Atomica, Buenos Aires (Argentina). 1992. 
[164] (CONF-9210294—: LACAME ’92: Latin American conference 
on the applications of the Moessbauer effect, Buenos Aires (Ar- 
gentina), 5-9 Oct 1992). In Latin American conference on the 
applications of the Moessbauer effect. Order Number 
DE93615942. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. CORROSION PRODUCTS/carbon steels; 
CORROSION PRODUCTS/moessbauer effect; CORROSION; 
CORROSIVE EFFECTS; EARTH ATMOSPHERE; IRON; IRON 
COMPOUNDS; IRON OXIDES; MATERIALS TESTING; OXIDA- 
TION; WEATHERING 


9469 (INIS-mf-13436, pp. 4.17) Structural dependence 
upon composition and quenching rate of Fe,_,Bx alloys 
(0.01 <x<0.25). Sanchez, F.H. (La Plata Univ. Nacional (Ar- 
gentina). Dept. de Fisica); Fernandez van Raap, M.B.; Budnick, J.I. 
Comision Nacional de Energia Atomica, Buenos Aires (Argentina). 
1992. [164] (CONF-9210294—: LACAME ’92: Latin American con- 
ference on the applications of the Moessbauer effect, Buenos Aires 
(Argentina), 5-9 Oct 1992). In Latin American conference on the 
applications of the Moessbauer effect. Order Number 
DE93615942. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. IRON BORIDES/moessbauer effect; IRON 
BORIDES/structural chemical analysis; AMORPHOUS STATE; 
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CRYSTAL STRUCTURE; CRYSTAL-PHASE TRANSFORMA- 
TIONS; FORMATION FREE ENERGY; HYPERFINE STRUCTURE; 
IRON 57; NMR SPECTRA; PHASE DIAGRAMS; QUENCH HARD- 
ENING; QUENCHING 


9470 (INIS-SU-326/A) Diffusion and phase growth in het- 
erophase systems. 1. Mchedlov-Petrosyan, P.O. Gosudarstvennyj 
Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (Rus- 
sian Federation). Tsentral’nyj Nauchno-lssledovatel’skij Inst. 
Informatsii i Tekhniko-Ehkonomicheskikh Issiedovanij po Atomnoj 
Nauke i. 1989. [40] (In Russian). Source: OSTI; NTIS (US Sales 
Only); INIS. 

The present paper gives the view of theoretical study of diffusion 
processes in ternary and more component solid-state systems, 
caused by chemical reactions and phase growth. Internal oxidation 
of alloys, nitridation, borating etc. are the well-known and widely in- 
vestigated processes of such type. Self-consistent theoretical 
model of such processes must take into account both the effect of 
concentration macroscopic districutions on new phase precipitation 
growth and precipitation reaction on concentration distribution; het- 
erophase must be explicitly allowed for. As for binary system, 
diffusion theory, running into the phase growth, is well developed 
and completely presented in monographs, the carried out theoreti- 
cal investigations of ternary systems are explicitly deficient. The first 
part of the review presents analysis of available theoretical studies 
approximately up to 1980. Ratios between various analytically 
solved models are discussed in detail. It is shown that they don’t 
satisfy to full extent the above-given requirements. More consistent, 
both numerically and analytically solvable models developed for the 
last years, are considered in the review second part. 119 refs. 


9471 (IS-T-1568) Theoretical study of electron-phonon in- 
teraction in 6-phase NiTi and Ni-Al alloys. Zhao, Guang-Lin. 
Ames Lab., IA (United States). 17 Sep 1992. 88p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-82. Order Number DE93004733. Source: OSTI; NTIS; GPO 
Dep. 

The electronic band structure of 8-phase NiTi and NiAl was cal- 
culated using a first-principles LCAO method, and then fitted by the 
nonorthogonal empirical tight binding method for the evaluation of 
electron-phonon (e-ph) matrix elements. Contribution of the e-ph 
interaction to phonon dynamical matrix was calculated by the 
method of Varma and Weber. It is found that an accurate calcula- 
tion of e-ph interaction can explain the behavior of phonon 
anomalies in G-phase NiTi and Ni-Al alloys. Fermi surface nesting 
and the symmetric properties of the e-ph interaction matrix ele- 
ments are attributed as the source of the phonon anomalies and/or 
the soft phonon in these alloys. The temperature dependence of 
the phonon anomalies can be explained as a smearing effect of 
the Fermi surface. 


9472 (IS-T-1619) CF3l on Ni(100): A thermal desorption 
study. Crabtree, A.M. Ames Lab., IA (United States). 25 
Nov 1992. 75p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-82. Order Number 
DE93006248. Source: OSTI; NTIS; GPO Dep. 

Adsorption of CF3] on Ni(100) at 100 K results in desorption of 
atomic |, atomic F, -CF3, and CF3. There is no apparent desorption 
of :CF2 from the surface of the Ni; this is different from the previous 
study done by our group where the desorption of this fragment was 
observed. The order in which the desorption products appear, with 
increasing exposure, is: | < F (870 K), -CF3, CF3l (1020 K) < CFs! 
(125 K) < CFgl (95 K) < CFg3 (650 K). We favor a dissociative- 
site-blocking model to explain this order of appearance. 


9473 (JAERI-M-—92-137) Development of Ni-Cr-W superal- 
loys for high temperature components in high temperature 
gas-cooled reactors, 2: Examination of effects of minor alloy- 
ing elements and proposal of optimum chemical composition. 
Japan Atomic Energy Research Inst., Tokyo (Japan). Sep 1992. 
84p. (In Japanese). Order Number DE93764469. Source: OSTI; 
NTIS; INIS. 

Research and development have been carried out on the new 
superalloys as a component material for process heating high tem- 
perature gas-cooled reactors with coolant outlet temperatures of 





around 1000degC. The program aims at developing new superal- 
loys which are well balanced in high temperature strength, 
corrosion resistance, producibility, weldability, etc. This report, the 
second series of development of Ni-Cr-W superalloys, is describing 
the results of the qualification tests performed by the Subcommit- 
tee on Advanced Superalloys from FY 1987 to FY 1990 for the 
evaluation of the fourth, the fifth and the sixth experimental alloys 
after the interim report, i.e., the first series. Based on the obtained 
results, it has been concluded that Ni - 18 to 19 mass % Cr - 20 to 
22 mass % W - 0.03 mass % C - 0.08 mass % Ti - 0.02 to 0.05 
mass % Zr - 0.002 to 0.007 mass % Y - 0.0035 to 0.006 mass % 
B is the optimum chemical composition. (author). 


9474 (JAERI-M-92-148) Examination of formablility to 
seamless tubes on Ni-Cr-W superalloy. Tsuji, Hirokazu (Japan 
Atomic Energy Research Inst., Tokai, Ibaraki (Japan). Tokai 
Research Establishment); Nakajima, Hajime; Ohashi, Masao; Take- 
mura, Masahiro. Japan Atomic Energy Research Inst., Tokyo 
(Japan). Oct 1992. 138p. (In Japanese). Order Number 
DE93764158. Source: OSTI; NTIS; INIS. 

Research and development have been carried out on the new 
superalloys as a component material for process heating high- 
temperature gas-cooled reactors with coolant outlet temperatures 
of around 1000degC, and the optimum chemical composition has 
already been proposed. The program had set some targets. One of 
them is formability to 32-mm-outer dia., 4- to 5-mm-thick, 7-m-long 
seamless tubes. Hence formability and solution treatment condi- 
tions were examined by producing seamless tubes from 2000 kg 
scale ingot of the proposed optimum Ni-Cr-W superalloy. Based on 
the obtained results, the following conclusions are drawn: (1) Newly 
developed Ni-Cr-W superalloy possesses sufficient formability to 
seamless tubes in both hot- and cold-workability. (2) The grain size 
of the seamless tubes can be adjusted in a range of ASTM No.2 to 
3 by solution treated at 1230 to 1240degC. (author). 


9475 (JAERI-M-92-165) Irradiation assisted stress corro- 


sion cracking of stainless steel irradiated In FBR, (1). Tsukada, 
Takashi (Japan Atomic Energy Research Inst., Tokai, Ibaraki 
(Japan). Tokai Research Establishment); Shiba, Kiyoyuki; Naka- 
jima, Hajime. Japan Atomic Energy Research Inst., Tokyo (Japan). 


Nov 1992. 49p. (In Japanese). Order Number DE93764495. 
Source: OSTI; NTIS; INIS. 

Japan Atomic Energy Research Institute (JAERI) and Power Re- 
actor and Nuclear Fuel Development Corporation (PNC) initiated a 
cooperative research on the evaluation of fracture behaviors of 
neutron irradiated material in 1991. The research program includes 
a study of stress corrosion cracking (SCC) of the wrapper tube ma- 
terial of fuel assembly irradiated in the experimental fast reactor 
‘JOYO’. By August 1992 SCC tests by the slow strain rate tech- 
nique (SSRT) were carried out on the irradiated material. In this 
cooperative program the wrapper tube material of type 316 stain- 
less steel irradiated in ‘JOYO’ up to a neutron fluence of 8 x 1072 
r/cm? (E > 0.1 MeV) at about 425degC was tested by SSRT at 
60degC, 200degC and 300degC in the water environment at the 
hot laboratory of JAERI. The tests showed that the irradiated wrap- 
per tube material fractured by fully ductile mode at 60degC in high 
purity water with dissolved oxygen of 32 ppm but it was fractured 
by intergranular cracking at 300degC in the same environment. It 
is concluded that the stainless steel irradiated in FBR has no sus- 
ceptibility to SSC at 60degC but susceptibility appears at the 
higher temperatures in the water. (author). 


9476 (JAERI-M-92-166) Electrochemical corrosion behav- 
ior of stainless steel irradiated in FBR. Shiba, Kiyoyuki (Japan 
Atomic Energy Research Inst., Tokai, Ibaraki (Japan). Tokai Re- 
search Establishment); Tsukada, Takashi; Nakajima, Hajime. Japan 
Atomic Energy Research Inst., Tokyo (Japan). Nov 1992. 34p. (in 
Japanese). Order Number DE93764496. Source: OSTI; NTIS; INIS. 

A cooperative research on the evaluation of fracture behaviors of 
neutron irradiated materials has been initiated in 1991 by the 
Japan Atomic Energy Research Institute (JAERI) and the Power 
Reactor and Nuclear Fuel Development Corporation (PNC). The 
research program includes a study of stress corrosion cracking 
(SCC) of the wrapper tube material of fuel assembly irradiated in 
the experimental fast reactor 'JOYO’. The program is related with a 
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research activity on the irradiation assisted stress corrosion crack- 
ing (IASCC) at JAERI. To investigate the SCC behavior and to 
pursue its mechanism, knowledges about a corrosion behavior of 
the material are required. Therefore corrosion tests were performed 
on the irradiated material by employing electrochemical technique. 
On the wrapper tube material of type 316 stainless steel irradiated 
in ‘JOYO’ up to a neutron fluence of 7 x 102° n/cm? (E > 0.2 MeV) 
at about 400degC, the electrochemical potentiokinetic reactivation 
(EPR) test and the potentiostatic electrolytic test were carried out 
in the hot laboratory of JAERI. By EPR test a degradation of corro- 
sion resistance due to the irradiation was detected. By the other 
test a possibility of grain boundary segregation of impurity ele- 
ments was shown. (author). 


9477 (JAERI-M-—92-169) Electrochemical corrosion behav- 
lor of spectrally tailored neutron irradiated stainless steel. 
Tsukada, Takashi (Japan Atomic Energy Research Inst., Tokai, 
Ibaraki (Japan). Tokai Research Establishment); Shiba, Kiyoyuki; 
Nakajima, Hajime. Japan Atomic Energy Research Inst., Tokyo 
(Japan). Nov 1992. 34p. (in Japanese). Order Number 
DE93764497. Source: OSTI; NTIS; INIS. 

The effect of neutron irradiation on corrosion behavior of a type 
316 stainless steel irradiated at the Oak Ridge Research Reactor 
(ORR) under the spectrally tailored condition was studied by apply- 
ing electrochemical techniques. Electrochemical potentiokinetic 
reactivation (hereafter, FPR) test and potentiostatic electrolytic 
(hereafter, PSE) test were carried out on the materials irradiated at 
60degC, 220degC, 330degC and 400degC up to 8 dpa. As the re- 
sults of tests; (1) Only the specimen irradiated at 400degC showed 
a reactivation behavior by ERP test. But the reactivation current 
was caused by pitting-like corrosion of grain face etching and no 
grain boundary etching was observed. This behavior implies the ra- 
diation induced segregation of alloying elements in the matrix. (2) 
Grain boundary corrosion was observed clearly after PSE tests 
performed at trans-passive region. It was inferred that impurity ele- 
ments such as P, Si were responsible for the grain boundary 
corrosion. (3) Results were compared with those from the material 
irradiated up to 40 dpa in the experimental FBR ‘JOYO’. No re- 
markable distinction considered as a neutron spectrum effect was 
observed on the surfaces after electrochemical tests. (4) Results of 
EPR tests showed a similar tendency with a temperature depen- 
dence of SCC susceptibilities in pure water of the same irradiated 
materials. (author). 


9478 (JINR-4-50-91, pp. 23-26) New cross-section method 
for investigation of heavy lon Irradiation effects. Bermudes, A. 
(Joint Inst. for Nuclear Research, Dubna (Russian Federation). 
Lab. of Nuclear Reactions); Didyk, A.Yu.; Skuratov, V.A,; 
Sokhatskiy, A.S.; Chernikov, V.N. Joint Inst. for Nuclear Research, 
Dubna (Russian Federation). 1991. In JINR rapid communications: 
Collection. [40] Order Number DE93611027. Source: OSTI; NTIS 
(US Sales Only); INIS. 

A new method of sample preparation of metals irradiated with 
heavy ions is described. It permits the study of the depth distribu- 
tion of radiation damage not worse than the traditional 
cross-section technique. However it is a simpler method with a 
very high yield of specimens suitable for TEM-investigation. An ex- 
ample of using this method is presented. 5 refs.; 3 figs. 


9479 (KCP-613-4996) Comparison of bismuth-lead and 
bismuth-tin to tin-lead as alternate solder alloys: Final report. 
Becka, G.A. Allied-Signal Aerospace Co., Kansas City, MO (United 
States). Kansas City Div. Dec 1992. 43p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-76DP00613. 
Order Number DE93006041. Source: OSTI; NTIS; GPO Dep. 

Bismuth-based alloys (Bi55.5-Pb44.5 and Bi58-Sn42) were eval- 
uated as potential solder alloys by comparing certain metallurgical 
properties to Sn63-Pb37. This study shows that the two Bi-alloys 
are more creep-prone than Sn63. Also, both Bi-alloys are rapidly 
damaged by thermal cycling. Bi-Pb is a poor alternate solder alloy 
for high-reliability electronic solder joints. If Bi58-Sn42 is selected, 
the application should be thoroughly investigated to ensure metal- 
lurgical reliability. 4 tabs, figs, 8 refs. 


9480 (K/CSD/TM-100) Definition of prominent thermal 
mechanisms associated with the buoyancy-induced transport 


ERA Vol. 18, No. 4 309 





36 MATERIALS 
3601 Metals and Alloys 


of hafnium-carbide within a soliditying uranium-hafnium alloy. 
Taylor, MJ. (Oak Ridge K-25 Site, TN (United States)); 
Mackiewicz-Ludtka, G. Oak Ridge K-25 Site, TN (United States). 
Dec 1992. 140p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840T21400. Order Number 
DE93005887. Source: OSTI; NTIS; GPO Dep. 

Environmental concerns over uranium wastes generated interest 
in using existing uranium stockpiles as feed materials. One obsta- 
cle to recycling is accumulation of carbon that can degrade as-cast 
mechanical properties. A program was begun to develop a casting 
procedure capable of reducing the C content in components made 
from recycled uranium to levels comparable with virgin feed stock. 
Trace amounts of Hf are added to form low-density Hf C, which 
floats to the top of the casting, and can be removed at a later time. 
Developing this procedure requires modeling carbide transport 
within solidifying uranium, and this necessitates solving a coupled, 
nonlinear fluid dynamics, heat transfer, and solution thermodynam- 
ics problem. The heat transfer facet was addressed first. 
Steady-state and transient thermal performance of a laboratory- 
scale casting assembly was characterized to identify those 
mechanisms that have a prominent influence on modeling uranium 
mett solidification. The analysis showed that (1) at least first-order 
accurate definitions for all thermal mechanisms were required to 
obtain meaningful agreement with experimental data; (2) prominent 
mechanisms were thermal contact resistances, liquid uranium natu- 
ral convection, and internal heat generation; and (3) accurately 
modeling assembly geometry and enclosure radiation heat transfer 
would also improve agreement. It was recommended that a 
second-generation thermal model should be constructed which 
woukd include each of these elements. 


9481 (KlYal—-91-14) On problem about nature of Portevin- 
le-Chatelier effect In irradiated aluminium alloys. Drobyazin, 
V.N.; Polovneva, S.P.; Podzirej, Yu.S.; Soldatenko, G.A.; Vorob’ev, 
V.G. AN Ukrainskoj SSR, Kiev (Ukraine). Inst. Yadernykh Issle- 
dovanij. 1991. [13] (In Russian). Source: OSTI; NTIS (US Sales 
Only); INIS. 

The influence of hardening return, deformation ageing and +- 
irradiation on the Portevin-le-Chatelier effect in aluminium alloys: 
D16, D95, AK4, AK6 was investigated. It was shown, that the hard- 
ening temperature slightly influences on the discontinuous current 
nature, whereas the temperature and ageing on return causes the 
considerable changes of Portevin-le-Chatelier. It was shown that 
the irradiation of --quantum low doses causes the Portevin-le- 
Chatelier effect in natural-aged state of alloy and disappearance of 
its effect during the subsequent ageing or during the irradiation 
with high doses. 6 refs.; 4 figs.; 2 tables. (author). 


9482 (KlYal-91-24) The Influence of Irradiation condi- 
tions, type and concentration of impurities on radiation 
defects characteristics in indium antimonide under electron ir- 
radiation. Vikhlij, G.A.; Karpenko, A.Ya.; Litovchenko, P.G.; 
Megela, !.G.; Tarabrova, L.l. AN Ukrainskoj SSR, Kiev (Ukraine). 
Inst. Yadernykh Issledovanij. 1991. [39] (In Russian). Source: 
OSTI; NTIS (US Sales Only); INIS. 

The data on influence of electron irradiation conditions (beam in- 
tensity - 1-10 mkA, irradiation temperature - 80-400 K, electron 
energy - 4-14 MeV, fluence) type and concentration of impurities 
on defects introduction rate in InSb, which are stable at room tem- 
perature, and the data on galvanomagnetic properties of InSb with 
such defects are presented. The results are explained by introduc- 
tion, interaction and annealing of point defects. Mechanisms of 
irradiation conditions influence on defect production are analyzed. 
84 refs.; 16 figs.; 4 tables. (author). 


9483 (KlYal-91-29) Radiation defect production in InAs 
crystals under electron Irradiation. Brajlovskij, E.Yu.; Goer, D.B.; 
Gutich, Yu.|.; Megela, 1.G. AN Ukrainskoj SSR, Kiev (Ukraine). Inst. 
Yadernykh Issledovanij. 1991. [25] (In Russian). Source: OSTI; 
NTIS (US Sales Only); INIS. 

The defect-production and annealing processes in InAs under 
2.0/14.5 MeV electron irradiation up to a dose 7x10'® electrons/ 
cm? at 77 and 293 K have been investigated. It was shown that in 
undoped n- InAs crystals the n-value increase with irradiation dose 
at 293 K leads to the dependence Anx¢°°* at all fluences. On the 
contrary, in the case of irradiation of n- InAs crystals doped with 
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Sn and Te (n>5x10'7) it was found that the n-value begins to in- 
crease after “exhaustion” of the doping atoms only as a result of 
the RD- doping atom interaction. From optical free-carrier absorp- 
tion measurements a decrease power index r in the dependence 
aww is observed as a result of irradiation that was explained by 
the influence of local deformation fields in the vicinity of the RD on 
the scattering mechanisms. 13 refs.; 10 figs.; 2 tables. (author). 


9484 (LA-12405-MS) Copper condensation calculations. 
Strobel, G.L. (Georgia Univ., Athens, GA (United States). Dept. of 
Physics). Los Alamos National Lab., NM (United States). Jan 1993. 
36p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. Order Number DE93006536. Source: 
OSTI; NTIS; GPO Dep. 

Laser ablation experiments of copper vapor expanding into an al- 
ready in-place helium gas are modeled within a reaction kinetics 
formalism. Monomer, dimer, trimer, and copper drop concentrations 
are calculated that agree with experimental observations. Reaction 
rate parameters fitted to experiment have reasonable values. A ho- 
mogeneous nucleation rate theory is outlined that is based on the 
compressibility of the vapor at saturation. This theory depends on 
the equation of state of the condensing vapor but not on the latent 
heat nor bulk surface tension. Such a theory is needed to describe 
nucleation and drop growth in slower expansions that result in the 
formation of large drops. 


9485 (LA-UR-92-3815) The surface interaction of oxygen 
with a gamma TIAI. Taylor, T.N.; Paffett, M.T. Los Alamos 
National Lab., NM (United States). [1992]. 11p. Sponsored by Na- 
tional Aeronautics and Space Administration, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. (CONF-921101-3: 
16. Material Research Society international symposium on the sci- 
entific basis for nuclear waste management fall meeting, Boston, 
MA (United States), 30 Nov - 5 dec 1992). Order Number 
DE93003847. Source: OSTI; NTIS; GPO Dep. 

The composition and bonding of incipient and atmospheric oxides 
grown on a +-TiAl (2 at.% Nb) were examined using Auger, x-ray, 
and low-energy ion scattering spectroscopies. The was determined 
with secondary-ion mass depth distribution of various components 
spectroscopy (SIMS). An oxide grown on the material in air at room 
temperature showed advanced Al and Ti oxide bonding states, 
which had very different stabilities during heating in vacuum up to 
600°C. The Ti-oxygen bonding state was markedly reduced while 
the Al oxide was somewhat enhanced during this process. Further 
controlled studies at 600°C, involving oxygen adsorption below 
~10-® Torr, showed an initial Al cation surface enrichment until the 
detectable Al2p peak was 90% oxidized. Further oxygen exposure 
gradually produced a fully oxidized Ti valence state with a pro- 
nounced enrichment of the Ti cation at the vacuum-solid interface. 
The results are discussed in terms of the kinetic and thermody- 
namic factors of the rate-limiting steps in the oxidation process. 


9486 (LA-UR-92-4141) Design of a large-scale plasma 
source ion implantation experiment. Wood, B.P.; Scheuer, J.T.; 
Nastasi, M.A.; Olsher, R.H.; Reass, W.A.; Rej, D.J. Los Alamos Na- 
tional Lab., NM (United States). [1992]. 7p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-921101-33: 16. Material Research Society international 
symposium on the scientific basis for nuclear waste management 
fall meeting, Boston, MA (United States), 30 Nov - 5 dec 1992). 
Order Number DE93005438. Source: OSTI; NTIS; GPO Dep. 

In Plasma Source lon Implantation (PSII), a target to be im- 
planted is immersed in a weakly ionized plasma and pulsed to a 
high negative voltage. lons in the plasma are accelerated toward 
the target and implanted in its surface, thereby modifying the prop- 
erties of the surface. Experimental results reported in the literature 
have generally been for small targets. We present here the design 
of a large-scale PSII experiment under construction at Los Alamo’s 
National Laboratory, in which we plan to implant targets with sur- 
face areas of 1-2 m* to doses of up to 5 x 10'? cm-?. In 
presenting this design, we use Monte Carlo and particle-in-cell sim- 
ulations to examine sheath expansion, implant current and dose, 
secondary electron emission, target sputtering, implant depth, and 
x-ray emission resulting from secondary electrons hitting the vac- 
uum chamber wall. 





9487 (LA-UR-92-4327) Pretransformation strain modula- 
tions in proper ferroelastics. Saxena, A. (Los Alamos National 
Lab., NM (United States)); Barsch, G.R. Los Alamos National Lab., 
NM (United States). [1992]. 19p. Sponsored by USDOE, Washing- 
ton, DC (United States) DOE Contract W-7405-ENG-36. 
(CONF-9205229-3: Center for Nonlinear Studies (CNLS) confer- 
ence: nonlinearity in materials science, Los Alamos, NM (United 
States), May 1992). Order Number DE93005468. Source: OSTI; 
NTIS; INIS; GPO Dep. 

Within the framework of the Landau-Ginzburg model for the 0,- 
D4, proper ferroelastic transformation pretransformation structural 
modulations may arise as (possibly defect-stabilized) pseudo-critical 
fluctuations that can be described by an effective elastic ¢4 model. 
Here we show that the strain amplitude and temperature depen- 
dence of an intermediate tetragonal phase observed above and 
concurrently with the face-centered cubic to face-centered tetrago- 
nal transition in Feo.7Pdo.3 can be understood semi-quantitatively 
in terms of the crossover behavior from the Ising to the displacive 
limit by applying the crossover phase diagram of Beale, Sarker and 
Krumhanal to the effective ¢* model. The fact that this type of pre- 
transformation modulation has not been observed with X-ray for 
other ferroelastic transformations can be attributed to large values 
of the order parameter gradient coefficient in these cases. 


9488 (NAL-TR-1148) Effect of surface cleanliness of 
bearing steel on adhesive strength and tribological properties 
of sputter-deposited gold films. Nishimura, M. (National 
Aerospace Laboratory, Tokyo (Japan)); Matsui, A. National 
Aerospace Lab., Chofu, Tokyo (Japan). Apr 1992. 19p. (In Japan- 
ese). Order Number DE93767974. Source: OSTI; NTIS. 

Effects of surface cleanliness of base steel on adhesive strength 
and friction properties of thin gold films formed on the base steel 
were studied. SUS440C was used as base steel after various 
cleaning processes, and its cleanliness was evaluated by using X- 
ray photoelectron spectroscopy(XPS). To avoid air contamination, a 
sputtering apparatus was installed in the XPS unit so that gold films 
were immediately formed on the surface of which cleanliness was 
identified by XPS. Adhesion strength and friction properties were 
investigated by an adhesion strength measuring method using 
epoxy resin and by a pin-on-disc tyPe friction tester, respectively. 
The former method made it possible to effectively recognize the 
existence of several tenth-layer to a monolayer of anti-rust agent. 
The sliding friction test showed that the film's wear life was sensi- 
tive to the presence of oxygen and carbon after removing anti-rust 
agent by ion-bombardment. Moreover, a monolayer of anti-rust 
agent remaining on the surface was found to lower the friction co- 
efficient in the first 10 times of friction. 14 refs., 18 figs., 4 tabs. 


9489 (NUREG/CR-5879) Comparison of J, and J-R 
curves for short crack and tenslilely loaded specimen geome- 
tries of a high strength structural steel. Joyce, J.A. (Naval 
Academy, Annapolis, MD (United States)); Hackett, E.M.; Roe, C. 
Nuclear Regulatory Commission, Washington, DC (United States). 
Div. of Engineering; Naval Academy, Annapolis, MD (United 
States); Naval Surface Warfare Center, Annapolis, MD (United 
States). Nov 1992. 106p. Sponsored by Nuclear Regulatory Com- 
mission, Washington, DC (United States). Source: OSTI; NTIS; 
INIS; GPO. 

This paper describes an experimental program which had the 
objective of developing a series of J-R curve data from laboratory 
specimens of varied constraint. Constraint was varied by testing 
specimens with different thicknesses, crack lengths, and mode of 
loading. All specimens were relatively small and were kept simple 
in geometry and loading to allow estimation of the applied J inte- 
gral. All tests were conducted on high strength structural steel, at 
ambient temperature, on the ductile upper shelf for this alloy. Re- 
sults of these tests have shown that different constraint condition 
can dramatically affect the J,, and the J-R curve for the full range 
of crack lengths and loading modes studied here. The results are 
compared in terms of the “T Stress” (Tsigna) parameter and the Q 
constraint parameter, but the trends in the data do not seem to cor- 
relate well with either parameter. Although both the Tsigma and Q 
parameters predict that the single edge notched tensile bar (SE(T)) 
would have relatively high constraint, this geometry .,demonstrated 
the highest J|, properties. The double edge notched bars were 
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predicted by the Tsigma Or Q parameters to be a low constraint ge- 
ometry, however this geometry resulted in J. results lower than 
those measured on standard deeply crack bend bars. 


9490 (ORNL/FMP-91/2, pp. 201-211) CSM-2-Grain growth 
kinetics of iron aluminide alloy FA-129. Fashcing, A.A. (Center 
for Welding and Joining Research, Colorado School of Mines, 
Golden (United States)); Edwards, G.R.; David, S.A. Oak Ridge 
National Lab., TN (United States). Fossil Energy Program. Apr 
1992. In Fossil Energy Advanced Research and Technology Devel- 
opment (AR and TD) Materials Program semiannual progress 
report for the period ending September 30, 1991. Fossil Energy 
Program. 422p. Order Number DE92016504. Source: OSTI; NTIS. 

The grain growth behavior of iron aluminide (Fe3Al) alloy FA-129 
was studied as a function of time and temperature. Grain size in 
the temperature range 500-900C was found to be very stable with 
respect to time, exhibiting an apparent activation energy of 23 kcal/ 
mol (95.5 kj/mol). At 1,050C abnormal grain growth was observed 
for times greater than 10 hours. 


9491 (ORNL/FMP-91/2, pp. 213-222) INEL-2-The influence 
of thermomechanical processing on microstructure and me- 
chanical properties of Fe3Al alloys. Knibloe, J.R. (idaho National 
Engineering Laboratory, Idaho Falls (United States)); Wright, R.N. 
Oak Ridge National Lab., TN (United States). Fossil Energy Pro- 
gram. Apr 1992. In Fossil Energy Advanced Research and 
Technology Development (AR and TD) Materials Program semian- 
nual progress report for the period ending September 30, 1991. 
Fossil Energy Program. 422p. Order Number DE92016504. 
Source: OSTI; NTIS. 

Alloys based on the intermetallic compound Fe3A! have good re- 
sistance to oxidation and sulfidation as well as excellent resistance 
to abrasion and erosion. Improved understanding of the effects of 
alloying and processing on controlling strength and ductility of 
these alloys has lead to interest in employing these materials at el- 
evated temperature in aggressive environments in a number of 
systems. It has been suggested that controlling the type of order in 
the alloys and establishing a high defect density through warm 
work result in the maximum room temperature ductility. Alloying 
with chromium has been found to increase the ductility, while addi- 
tions of niobium, molybdenum, and silicon improve the elevated 
temperature strength, but significantly reduce the ductility. 


9492 (ORNL/FMP-91/2, pp. 223-230) ORNL-2(B)- 
Investigation of austenitic alloys for advanced heat recovery 
and hot-gas cleanup systems. Swindeman, R.W. (Oak Ridge Na- 
tional Laboratory, TN (United States)). Oak Ridge National Lab., 
TN (United States). Fossil Energy Program. Apr 1992. DOE Con- 
tract ACO05-840R21400. In Fossil Energy Advanced Research and 
Technology Development (AR and TD) Materials Program semian- 
nual progress report for the period ending September 30, 1991. 
Fossil Energy Program. 422p. Order Number DE92016504. 
Source: OSTI; NTIS. 

The purpose of this activity is to evaluate austenitic alloys for the 
design, construction, and reliable operation of advanced steam cy- 
cle power plants, combined cycle power plants, and hot-gas 
cleanup systems for pressurized fluidized bed combustors and 
gasifiers. Depending upon the particulars, the performance require- 
ments for structural materials vary significantly from one application 
to the next. Sometimes strength and fabricability are important. 
Other times corrosion resistance is most important. Advances in 
materials science relating composition and microstructure of 
austenitic alloys to their high-temperature mechanical properties, 
stability, and corrosion resistance have made it attractive to taylor 
alloys and combinations of alloys to meet specific missions. Appli- 
cations of interest include superheater and reheater tubing for 
power boilers, main steam line piping for higher efficiency steam 
plants, very high temperature and pressure steam lines for topping 
cycles, and materials of construction for hot-gas cleanup systems. 
Under consideration are both new and old alloys. Research in- 
cludes joining methods, high-temperature design methodology, and 
life prediction methods. These are subjects of great concern in all 
applications. The investigations cover four categories of materials: 
lean stainless steels containing less than 20% chromium (which 
possess good strength), higher chromium iron base alloys (which 


ERA Vol. 18, No. 4 311 





36 MATERIALS 
3601 Metals and Alloys 


possess good corrosion resistance), high chromium nickel base al- 
loys (cladding alloys), and aluminum-bearing alloys (which possess 
excellent corrosion resistance). 


9493 (ORNL/FMP-$91/2, pp. 231-250) ORNL-2(F)- 
Development of iron aluminides. McKamey, C.G. (Oak Ridge 
National Laboratory, TN (United States)); Sikka, V.K.; Zacharia, T.; 
Alexander, D.J. Oak Ridge National Lab., TN (United States). 
Fossil Energy Program. Apr 1992. In Fossil Energy Advanced Re- 
search and Technology Development (AR and TD) Materials 
Program semiannual progress report for the period ending Septem- 
ber 30, 1991. Fossil Energy Program. 422p. Order Number 
DE92016504. Source: OSTI; NTIS. 

lron aluminides based on FesAl have excellent oxidation and 
corrosion resistance. However, until recently their potential use as 
structural material has been hindered by low room temperature 
ductility (<5%) and a drop in strength above 600C. Recent studies 
indicated that the poor ambient-temperature ductility observed in 
many aluminides is often caused by dynamic hydrogen embrittle- 
ment resulting from the dissociation of water molecules in the 
environment by aluminum atoms on the surface of the alloy. This 
environmental embrittlement can be minimized through modification 
of alloy chemistry, microstructure, and surface condition. Develop- 
ment efforts at this laboratory have indicated that by controlling 
alloy chemistry and thermomechanical processing, Fe3Al-based al- 
loys can achieve ambient temperature tensile ductilities of 10-20% 
and tensile yield strenghts of as high as 500 MPa. 


9494 (ORNL/FMP-91/2, pp. 251-258) OSU-2-Pack cemen- 
tation diffusion coatings for iron-base alloys: codeposition of 
chromium and silicon. Harper, M.A. (Ohio State University, 
Columbus (United States)); Zhu, M.; Rapp, R.A. Oak Ridge Na- 
tional Lab., TN (United States). Fossil Energy Program. Apr 1992. 
In Fossil Energy Advanced Research and Technology Development 
(AR and TD) Materials Program semiannual progress report for the 
period ending September 30, 1991. Fossil Energy Program. 422p. 
Order Number DE92016504. Source: OSTI; NTIS. 

The development of cost effective materials in corrosive high 
temperature environments, e.g. those experienced in the combus- 
tion of fossil fuels, has a major technological significance. In this 
study, a modified pack cementation process has produced adher- 
ent corrosion-resistant diffusion coatings on various alloys used in 
fossil fuel burning power plants. The coating procedure and corro- 
sion testing results have been published. Cast irons containing 
14-10wt% Si(Duriron, FezSi) exhibit excellent acidic aqueous corro- 
sion resistance. This resistance is further enhanced by the 
presence of about 4wt%Cr. However, such high-Si Fe-base alloys 
are brittle and available only in the as-cast form. A study to pro- 
duce diffusion coatings containing 14-16wt% Si (plus Cr) on a 
Fe-2.25Cr-1.0Mo-0.15C steel is currently being pursued. In this re- 
port, new thermodynamic calculations for Cr+Si codeposition are 
presented. Preliminary work to identify the oxidation products and 
mechanism for coated plain carbon and low-alloy steels is dis- 
cussed. Initial results on coating low-alloy steels with a high-Si 
diffusion coating are presented. 


9495 (ORNL/FMP-91/2, pp. 259-262) RPI-2-Investigation of 
moisture-induced embrittlement of iron aluminides. Castagna, 
A. (Rensselaer Polytechnic Institute, Troy, NY (United States)); 
Stoloff, N.S. Oak Ridge National Lab., TN (United States). Fossil 
Energy Program. Apr 1992. In Fossil Energy Advanced Research 
and Technology Development (AR and TD) Materials Program 
semiannual progress report for the period ending September 30, 
1991. Fossil Energy Program. 422p. Order Number DE92016504. 
Source: OSTI; NTIS. 

The purpose of this investigation is to examine fatigue crack 
growth resistance and notched and unnotched tensile properties of 
the Fe3Al type intermetallic compound, FA-129. The composition is 
28.6 at.%Al, 4.8 at.%Cr, 0.21 at.%C, 0.5 at.%Nb, balance Fe. 
Tests have been performed in various environments and in the B2 
and DO, ordered conditions. 


9496 (ORNUFMP-$91/2, pp. 263-275) UTN-2-Investigation 
of joining techniques for advanced austenitic alloys. Lundin, 
C.D. (University of Tennessee, Knoxville (United States)); Qiao, 
C.Y.P.; Kuroda, T. Oak Ridge National Lab., TN (United States). 
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Fossil Energy Program. Apr 1992. In Fossil Energy Advanced Re- 
search and Technology Development (AR and TD) Materials 
Program semiannual progress report for the period ending Septem- 
ber 30, 1991. Fossil Energy Program. 422p. Order Number 
DE92016504. Source: OSTI; NTIS. 

Modified 316 and 800H are members of a family of HT-UPS 
(high-temperature, ultrafine precipitate strengthened) austenitic al- 
loys that have been developed by ORNL (Oak Ridge National 
Laboratory) for application in modern power generating systems (1) 
Extensive weldability evaluations have been completed (2) Like 
conventional nickel base alloys and fully austenitic stainless steels, 
the HT-UPS alloys also show some welding related problems (e.g. 
hot cracking and HAZ liquation cracking) during fabrication. Filler 
metal selection and proper welding procedures are significant fac- 
tors in producing sound welded joints in addition to control of base 
material response. One heat of modified 316 and one heat of mod- 
ified 800H tubing fabricated at Babcock and Wilcox were employed 
to conduct tube weld coupon fabrication using a state-of-art pipe 
welder. The welding procedures for the weld coupons are briefly 
described in this report. 


9497 (ORNL/FMP-91/2, pp. 277-283) WHC-2-Electro-spark 
deposited coatings for protection of materials in sulfidizing at- 
mospheres. Johnson, R.N. (Westinghouse Hanford Company, 
Richland, WA (United States)). Oak Ridge National Lab., TN 
(United States). Fossil Energy Program. Apr 1992. In Fossil Energy 
Advanced Research and Technology Development (AR and TD) 
Materials Program semiannual progress report for the period end- 
ing September 30, 1991. Fossil Energy Program. 422p. Order 
Number DE92016504. Source: OSTI; NTIS. 

The objective of this program is to develop candidate coatings, 
using the Electro-Spark Deposition (ESD) process, for the protec- 
tion of materials in sulidizing atmospheres typical of fossil energy 
applications. The ESD process contributes a new dimension to ma- 
terials for fossil energy applications by allowing the investigation of 
surface compositions that are difficult or impractical to achieve by 
other processes. A wide range of both stable and meta-stable sur- 
face alloys and structures can be produced by the ESD alloying 
and by the rapid solidification inherent in the process. Not only can 
the standard corrosion-resistant alloys be formed or deposited, for 
example, but it is also possible to apply refractory metal alloy diffu- 
sion barriers on the surface or between the substrate and primary 
corrosion protection coatings. Coatings of interest include single or 
multi-layer deposits of commercially available hardfacing alloys, as 
well as custom formulations of metal aluminides, chromium alloys, 
refractory metals, carbides, silicides, and borides. Materials to be 
protected include low alloy steels. Alloy 800, Type 310 stainless 
steel, and modified (‘lean’) stainless steels. 


9498 (ORNL/FMP-91/2, pp. 287-298) ANL-3-Corrosion and 
mechanical properties of alloys in FBC and mixed-gas envi- 
ronments. Natesan, K. (Argonne National Laboratory, IL (United 
States)); Park, J.H. Oak Ridge National Lab., TN (United States). 
Fossil Energy Program. Apr 1992. In Fossil Energy Advanced Re- 
search and Technology Development (AR and TD) Materials 
Program semiannual progress report for the period ending Septem- 
ber 30, 1991. Fossil Energy Program. 422p. Order Number 
DE92016504. Source: OSTI; NTIS. 

The purpose of this program are to (1) evaluate mechanisms of 
oxidation, sulfidation, and breakaway corrosion in chromia- and 
alumina-forming alloys and coatings exposed to mixed-gas atmo- 
spheres that span the wide range of oxygen and sulfur partial 
pressures typical of both combustion and gasification systems; (2) 
develop an understanding of the role of several microalloy con- 
stituents (e.g., Zr, Nb, Y, Ce) in oxidation/sulfidation processes; (3) 
characterize the physical, chemical, and mechanical properties of 
surface oxide scales that are resistant to sulfidation attack; (4) 
evaluate the role of deposits, such as fluidized bed combustor sor- 
bents containing sulfur and/or chlorine and ash constituents, in the 
corrosion behavior of metallic alloys and selected coatings. 


9499 (ORNL/FMP-91/2, pp. 299-311) LBL-3-Wastage of 
steels in the erosion-corrosion (E-C) environments of fluidized 
bed combustors. Levy, A.V. (Lawrence Berkeley Laboratory, 
Berkeley, CA (United States)); Wang, B.Q.; Geng, G.Q. Oak Ridge 
National Lab., TN (United States). Fossil Energy Program. Apr 





1992. In Fossil Energy Advanced Research and Technology Devel- 
opment (AR and TD) Materials Program semiannual progress 
report for the period ending September 30, 1991. Fossil Energy 
Program. 422p. Order Number DE92016504. Source: OSTI; NTIS. 
The erosion of material surface by small particles carried in gas 
liquid carriers is being investigated. The materials are tested over a 
range of conditions that simulate portions of the operating environ- 
ment of containment surfaces in coal gasification, liquefaction and 
fluidized bed combustion processes. The effects of materials’ prop- 
erties, compositions and test temperature on their erosion behavior 
are determined. The effects of elevated temperature corrosion in 
combination with the erosion are studied to determine the mecha- 
nisms and rates of the combined surface degradation modes. 


9500 (ORNL/FMP-91/2, pp. 313-327) NIST-3-Mechanisms 
of galling and abrasive wear. ives, L.K. (National Institute of 
Standards and Technology, Gaithersburg, MD (United States)). Oak 
Ridge National Lab., TN (United States). Fossil Energy Program. 
Apr 1992. In Fossil Energy Advanced Research and Technology 
Development (AR and TD) Materials Program semiannual progress 
report for the period ending September 30, 1991. Fossil Energy 
Program. 422p. Order Number DE92016504. Source: OSTI; NTIS. 
The purpose of this investigation is to study wear processes that 
occur at the piston ring and cylinder wall contact of diesel engines 
that operate on pulverized coal-fuel. With conventional engine ma- 
terials wear rates under coal-fuel operation may be 100 or more 
times greater than with No. 2 diesel oil fuel. This markedly higher 
rate of wear is due to abrasion by hard particles which originate 
from mineral matter materials that are present in the coal-fuel. In 
previous reports in this series results have been presented regard- 
ing the effects of a number of parameters and conditions on the 
wear process. A modified pin-on-disk test method was employed in 
carrying out the wear measurements. In the present report 
preliminary results are presented from experiments utilizing a recip- 
rocating wear test method that more closely simulates the piston 
ring/cylinder wall contact configuration and sliding motion. 


9501 (ORNL/FMP-91/2, pp. 329-335) ORNL-2(A)- 
Environmental effects on iron aluminides. DeVan, J.H. (Oak 
Ridge National Laboratory, TN (United States)). Oak Ridge Na- 
tional Lab., TN (United States). Fossil Energy Program. Apr 1992. 
In Fossil Energy Advanced Research and Technology Development 
(AR and TD) Materials Program semiannual progress report for the 
period ending September 30, 1991. Fossil Energy Program. 422p. 
Order Number DE92016504. Source: OSTI; NTIS. 

Alloys based on the long-range-ordered system Fe3Al! are under 
development at Oak Ridge National Laboratory in support of coal 
conversion and combustion materials requirements. Of particular 
interest is the performance of these alloys in coal gasifiers involv- 
ing product gases with relatively low oxygen activities (10-2°atm) 
and high sulfur activities (10-® atm). Using H2S-H2-H2O gas mix- 
tures, several experimental corrosion behavior at 700 to 800C in a 
simulated gasifier environment. Thermogravimetric analyses (TGA), 
together with metallographic and chemical analyses of the corro- 
sion product scales, are performed to determine the role of 
respective metallic elements on oxidation and sulfidation pro- 
cesses. Additionally, the corrosion resistance of Fe3Al alloys is 
being evaluated by exposures at 600 to 900C in the gas-cooler 
section of an operating gasifier in the United Kingdom. 


9502 (ORNL/FMP-$91/2, pp. 337-345) ORNL-3(B)- 
Responses of metallic and oxide surfaces to deformation. Rao, 
M. (Oak Ridge National Laboratory, TN (United States)); Keiser, 
J.R.; Tortorelli, P.F. Oak Ridge National Lab., TN (United States). 
Fossil Energy Program. Apr 1992. In Fossil Energy Advanced Re- 
search and Technology Development (AR and TD) Materials 
Program semiannual progress report for the period ending Septem- 
ber 30, 1991. Fossil Energy Program. 422p. Order Number 
DE92016504. Source: OSTI; NTIS. 

This project was divided into two tasks. The first, on erosion 
studies, addresses the deformation of metals and alloys during 
erosion and erosion-corrosion. The second task consists of a study 
of the mechanical properties of oxide scales formed on the surface 
of selected metals and alloys. 
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9503 (ORNL/FMP-91/2, pp. 347-363) UCIN-3-Study of par- 
ticle rebound characteristics and material erosion at high 
temperatures. Tabakoff, W. (University of Cincinnati, OH (United 
States)); Hamed, A.; Metwally, M. Oak Ridge National Lab., TN 
(United States). Fossil Energy Program. Apr 1992. In Fossil Energy 
Advanced Research and Technology Development (AR and TD) 
Materials Program semiannual progress report for the period end- 
ing September 30, 1991. Fossil Energy Program. 422p. Order 
Number DE92016504. Source: OST; NTIS. 

The objective of this research work is to investigate the basic 
erosion processes and fluid mechanics associated with material 
degradation in the components of various coal conversion and uti- 
lization systems. The understanding of erosion patterns and rates 
will be enhanced through a study of the rebound characteristics of 
particles impinging various surfaces and through the measurement 
of erosion rates of materials and coatings exposed to high temper- 
ature. The overall goal is to develop a quantitative model, which 
will facilitate the prediction of erosion in systems operating in par- 
ticulated environments. 


9504 (ORNL/FMP-91/2, pp. 365-377) UND-3A study of 
erosive particle rebound parameters. Kosel, T.H. (University of 
Notre Dame, IN (United States)). Oak Ridge National Lab., TN 
(United States). Fossil Energy Program. Apr 1992. In Fossil Energy 
Advanced Research and Technology Development (AR and TD) 
Materials Program semiannual progress report for the period end- 
ing September 30, 1991. Fossil Energy Program. 422p. Order 
Number DE92016504. Source: OSTI; NTIS. 

This research is designed to provide a systematic investigation 
of the effects of materials properties and experimental variables on 
the rebound directions and velocities of erodent particles. The gen- 
eral approach is to develop computer models for the impact of 
spherical and angular particles, and to compare the predictions 
with experimental measurements of both single and multiple impact 
rebound parameters. The project is also probing the question of 
the effects of various strengthening mechanisms on the dynamic 
flow stress of metals, which serves as the major material variable 
used as input for the computer rebound models. The project is pri- 
marily intended to develop computer models which can be used to 
predict the direction and velocity of rebound of a particle from a 
material, which is important in other programs aimed at computa- 
tion of the flight path of particles through turbine engines. The 
rebound problem is also of interest from a purely scientific point of 
view, and because of the relationship between the energy lost and 
the amount of material removed by a particle during impact. The 
computer models being developed take into account certain effects 
neglected in previous models, and are being used to concentrate 
primarily on the rebound problem. The project includes experi- 
ments in which rebound velocity measurements are made during 
both single an multiple-particle impact. 


9505 (ORNL/FMP-91/2, pp. 379-390) UTN-3-Corrosion of 
Iron aluminides in acidic, basic and chloride solutions. 
Buchanan, R.A. (University of Tennessee, Knoxville (United 
States)); Kim, J.G. Oak Ridge National Lab., TN (United States). 
Fossil Energy Program. Apr 1992. In Fossil Energy Advanced Re- 
search and Technology Development (AR and TD) Materials 
Program semiannual progress report for the period ending Septem- 
ber 30, 1991. Fossil Energy Program. 422p. Order Number 
DE92016504. Source: OSTI; NTIS. 

The Fe3Al-type iron aluminides have undergone continued devel- 
opment for enhancement of mechanical and corrosion properties 
over the past several years at the Oak Ridge National Laboratory. 
Improved alloys and thermo-mechanical processing methods have 
evolved. The overall purpose of this particular project is to evaluate 
the aqueous corrosion properties of the most recent alloy composi- 
tions in a wide range of possibly-aggressive solutions. 


9506 (ORNL/FMP-91/2, pp. 407-411) ORNL-4(B)-Coal con- 
version and utilization plant support services. Keiser, J.R. (Oak 
Ridge National Laboratory, TN (United States)). Oak Ridge Na- 
tional Lab., TN (United States). Fossil Energy Program. Apr 1992. 
In Fossil Energy Advanced Research and Technology Development 
(AR and TD) Materials Program semiannual progress report for the 
period ending September 30, 1991. Fossil Energy Program. 422p. 
Order Number DE92016504. Source: OSTI; NTIS. 
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During this period, support services were provided to several fa- 
cilities. Assistance was provided to the staff of a coal gasification 
plant to help identify a means to eliminate corrosion in a distillation 
column. Corrosion samples were prepared for exposure in the re- 
actor of a Japanese coal liquefaction facility, and samples provided 
by the Japanese were prepared for exposure in the two reactor 
vessels at the Wilsonville, Alabama, Coal Liquefaction Research 
and Development Facility. 


9507 (ORNL/Sub-87-SB154/01) Simultaneous chromizing- 
aluminizing coating of low alloy steels by a halide-activated 
pack cementation process. Geib, F.D. (Ohio State Univ., 
Columbus, OH (United States). Dept. of Materials Science and En- 
gineering); Rapp, R.A. Oak Ridge National Lab., TN (United 
States); Ohio State Univ., Columbus, OH (United States). Dept. of 
Materials Science and Engineering. Nov 1992. 28p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO0S5- 
840R21400. Order Number DE93004699. Source: OSTI; NTIS; 
GPO Dep. 

The simultaneous chromizing-aluminizing of low-alloy steels has 
achieved Kanthal-like surface compositions of 16—-2ICr and 5-8 
wt%Al by the use of cementation packs with a Cr-Al masteralloy 
and an NH,Cl activator salt. An initial preferential deposition of Al 
into the alloy induces the phase transformation from austenite to 
ferrite at the 1150°C process temperature. The low solubility of 
carbon in ferrite results in the rejection of solute C into the core of 
the austenitic substrate, thereby preventing the formation of an ex- 
ternal Cr-carbide layer, which would otherwise block aluminizing 
and chromizing. The deposition and rapid diffusion of Cr and Al 
into the external bec ferrite layer follows. Parabolic cyclic oxidation 
kinetics for alumina growth in air were observed over a wide range 
of relatively low temperatures (637—923°C). 


9508 (ORNL/Sub-87-SB154/02) Codeposition of chromium 
and silicon onto iron-base alloys via pack cementation. Rapp, 
R.A. (Ohio State Univ., Columbus, OH (United States). Dept. of 
Materials Science and Engineering). Oak Ridge National Lab., TN 
(United States); Ohio State Univ., Columbus, OH (United States). 
Dept. of Materials Science and Engineering. Dec 1992. 140p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC05-840R21400. Order Number DE93006270. Source: 
OSTI; NTIS; GPO Dep. 

Simultaneous deposition of Cr and Si into plain carbon, low- 
alloy, and austenitic steels using a_halide-activated pack 
cementation process is described. Equilibrium partial pressure cal- 
culations indicate that NaCl-activated packs are chromizing while 
NaF-activated packs deposit more Si with less Cr. Use of a dual 
activator (NaF + NaCl) allows deposition of both Cr and Si in de- 
sired amounts. Single-phase ferritic coatings (surface 20-35 wt% 
Cr, 2-4 wt% Si) were obtained in AIS! 10 18 steel, Fe-2.25Cr- 
1.0Mo-0.15C steel, and Fe-0.5Cr-0.5Mo-0.2C steel using packs 
containing 90wt%Cr-l0Si binary source alloy, NaF+NaCl activator, 
and silica filler. Two-phase interdiffusion zones containing 20-25 
wt% Cr and 2.0-2.4 wt% Si were obtained in 304 stainless steel 
using packs containing S90wt%Cr-l0Si, NaF activator, and alumina 
filler. The same pack chemistry allowed diffusion of Cr and Si into 
austenitic solid solution of Incoloy 800 with no phase change 
occurring. Coated Fe-2-25Cr-l.0Mo-0.15C with a surface of Fe- 
34wt%Cr-3Si was cyclically oxidized in air at 700C for over four 
months and 47 cycles. Weight gain was very low (<0.2 mg/cm?), 
with no scale spalling. Coated AISI 1018 steel and Fe-0.5Cr- 
0.5Mo-0.2C steel showned excellent oxidation/sulfidation resistance 
in reducing, S-containing atmospheres at 400 to 700C and in ero- 
sion and erosion-corrosion in air at 650 and 850C. In aqueous 


solutions, coated coupons perform better than uncoated but not as 
well as 304 stainless steel. 


9509 (PNL-SA-20060) Postirradiation deformation behav- 
lor in ferritic Fe-Cr alloys. Hamilton, M.L. (Pacific Northwest Lab., 
Richland, WA (United States)); Gelles, D.S.; Gardner, P.L. Pacific 
Northwest Lab., Richland, WA (United States). Jun 1992. 17p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. (CONF-920673-15: 16. annual sympo- 
sium of American Society of Testing and Materials (ASTM) on 
effects of radiation on materials, Denver, CO (United States), 21-25 
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Jun 1992). Order Number DE93004833. Source: 
INIS; GPO Dep. 

It has been demonstrated that fast-neutron irradiation produces 
significant hardening in simple Fe-(3-18)Cr binary alloys irradiated 
to about 35 dpa in the temperature range 365 to 420°C, whereas 
irradiation at 574°C produces hardening only for 15% or more 
chromium. The irradiation-induced changes in tensile properties are 
discussed in terms of changes in the power law work-hardening 
exponent. The work-hardening exponent of the lower chromium al- 
loys decreased significantly after low-temperature irradiation (< 
420°C) but increased after irradiation at 574°C. The higher chro- 
mium alloys failed either in cleavage or in a mixed ductile/brittle 
fashion. Deformation microstructures are presented to support the 
tensile behavior. 


9510 (PNL-SA-21327) Grain boundary chemistry effects 
on environment-induced crack growth of iron-based alloys. 
Jones, R.H. Pacific Northwest Lab., Richland, WA (United States). 
Nov 1992. 8p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO06-76RL01830. (CONF-9211117-3: Min- 
erals, Metals, and Materials Society/American Society for Metals 
(TMS/ASM) materials week ‘92, Chicago, IL (United States), 2-5 
Nov 1992). Order Number DE93005039. Source: OSTI; NTIS; 
GPO Dep. 

Relation between grain boundary chemistry and environment- 
induced crack growth of Fe-based alloys is reviewed. The 
importance of the cleanliness of steels is clearly demonstrated by 
direct relations between grain boundary chemistry and crack 
growth behavior for both H and anodic dissolution-induced crack 
growth. Relationships between strain to failure, work of fracture, 
Kiscc, crack velocity and fracture mode and grain boundary chem- 
istry are presented. Only results in which the grain boundary 
chemistry has been measured directly by Auger electron spec- 
troscopy (AES) on intergranular surfaces exposed by in situ 
fracture have been considered in this review. 


OSTI; NTIS; 


9511 (PNL-SA-21555) Bend ductility of tungsten heavy 
alloys. Gurwell, W.E.; Garnich, M.R.; Dudder, G.B.; Lavender, 
C.A. Pacific Northwest Lab., Richland, WA (United States). Nov 
1992. 12p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. (CONF-9211158—2: 
1992 international conference on tungsten and tungsten alloys, Ar- 
lington, VA (United States), 15-18 Nov 1992). Order Number 
DE93004839. Source: OSTI; NTIS; GPO Dep. 

A bend ductility test is used to indicate the formability of tung- 
sten heavy alloys sheet. The primary test bends a notchless 
Charpy impact specimen to a bend angle of approximately 100C. 
This can be augmented by a bend-completion test. Finite element 
modeling as well as strain-gaged bend specimens elucidate the 
strain distribution in the specimen as a function of material thick- 
ness and bend angle. The bend ductilities of 70%W, 807.W and 
90%W alloys are characterized. As expected, decreasing thickness 
or tungsten content enhances bend ductility. Oxidation is not detri- 
mental; therefore, controlled atmosphere is not required for cooling. 
The potentially detrimental effects of mechanical working (e.g., 
rolling, roller-leveling, grit blasting, and peening) and machining 
(e.g., cutting and sanding) are illustrated. 


9512 (PNL-SA-21556) Effects of rolling on the ductility of 
80% tungsten heavy alloy. Lavender, C.A.; Gurwell, W.E. Pacific 
Northwest Lab., Richland, WA (United States). Nov 1992. 10p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC06-76RL01830. (CONF-9211158—1: 1992 international 
conference on tungsten and tungsten alloys, Arlington, VA (United 
States), 15-18 Nov 1992). Order Number DE93004840. Source: 
OSTI; NTIS; GPO Dep. 

Relations between transverse tensile ductility and rolling and an- 
nealing schedules were investigated for solid-state sintered and 
annealed 80%W8%Ni-2%Fe heavy alloy rolled at 900C or 1150C 
with varying reductions between anneals at either 1150C or 1400C. 
Final anneals and a solution heat treatment were employed prior to 
tensile testing. Metallographic and fractographic analyses were per- 
formed to determine relations between microstructure and physical 
properties. Multiple 1400C intermediate anneals with a maximum 
60% rolling reduction produced higher transverse tensile elonga- 
tions than rolled with a higher final reduction, 86%. Tensile 





elongation differences were attributed to the recrystallized intra- 
particle W grain sizes achieved during the final anneal. Materials 
given a maximum of 60% reduction before final anneal had fewer 
intra-particle W grains and therefore higher ductilities. For materials 
rolled at 900C or 1150C, no differences in transverse tensile elon- 
gation were observed. 1150C intermediate anneals had consistently 
lower ductility. 900C rolling produced slightly higher elongations 
than 1150C rolling, but only when the material was annealed at 
1455C. Tensile yield and ultimate strengths did not vary greatly with 
rolling and intermediate annealing conditions. The edge cracking 
correlated with observed lateral spread and the material softness. 


9513 (RFP-4607) Formability of type 304 stainless steel 
sheet. Coubrough, G.J. (EG and G Rocky Flats, Inc., Golden, CO 
(United States). Rocky Flats Plant); Matlock, D.K.; VanTyne, C.J. 
EG and G Rocky Flats, Inc., Gokden, CO (United States). Rocky 
Flats Plant. [1992]. 30p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC34-90DP62349. (CONF-930330— 
1: SAE advanced sheet metal forming technology conference, 
Detroit, MI (United States), 1-6 Mar 1993). Order Number 
DE92018619. Source: OSTI; NTIS; GPO Dep. 

Punch-stretch tests to determine formability of type 304 stainless 
stee!l sheet were conducted using a hemispherical dome test. 
Sheets of 19.1 mm width and 177.8 mm width were stretched on a 
101.6 mm diameter punch at punch rates between 0.042 to 2.12 
mm/s with three lubricant systems: a mineral seal oil, thin polyte- 
trafluoroethelyne sheet with mineral seal oil, and silicone rubber 
with mineral seal oil. The resulting strain distributions were mea- 
sured and the amount of martensite was determined by magnetic 
means. Increasing lubricity resulted in more uniform strain distribu- 
tions while increased punch rates tended to decrease both strain 
and transformation distributions. High forming limit values were re- 
lated to the formation of high and uniformly distributed martensite 
volume fractions during deformation. The results of this study are 
interpreted with an analysis of the effects of strain and temperature 
on strain induced martensite formation in metastable austenitic 
stainless steels. 


9514 (SAND-92-0421) Mechanical properties of ferritic 
and ferritic-pearlitic ductile iron. Frenz, |.H. (Bundesanstalt fuer 
Materialpruefung, Berlin (Germany)). Sandia National Labs., Albu- 
querque, NM (United States). Feb 1993. 141p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
76DP00789. (TTC—0421). Order Number DE93007670. Source: 
OSTI; NTIS; INIS; GPO Dep. 

A statistical analysis of test results on 1000 transportation and 
storage casks revealed the main parameters that determine the 
properties of DI (ductile iron, a special form of cost iron). These 
data were used to established a test program in which the me- 
chanical properties (particularly fracture toughness) of 24 DI alloys 
were determined as a function of their microstructure. Furthermore, 
the analysis emphasized the effect of test specimen size and differ- 
ent test data evaluation methods. Results of the test program show 
the prominent effect of pearlite content and graphite nodule struc- 
ture in the mechanical and fracture toughness characteristics of DI. 
As the first-order parameter, the pearlite content is responsible for 
the transition from linear-elastic to elastic-plastic material behavior. 
The structure of the graphite nodules has a strong effect on the 
magnitude of the material property values. On the lower shelf, ma- 
terials with small, homogeneously distributed graphite nodules 
show higher Kjc-values (matrix-oriented fracture). On the upper 
shelf, materials with larger graphite nodules show higher fracture 
toughness (graphite-oriented fracture). With smaller specimens, 
conservative values were calculated on the upper shelf. This is im- 


portant for transportation and storage containers of radioactive 
materials. 


9515 (SAND-92-1427C) Synthesis of transition metal 
clusters and their catalytic and optical properties. Wilcoxon, 
J.P.; Martino, A.; Baughmann, R.L.; Klavetter, E.; Sylwester, A.P. 
Sandia National Labs., Albuquerque, NM (United States). [1992]. 
6p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-76DP00789. (CONF-921101-73: 16. Material Re- 
search Society international symposium on the scientific basis for 
nuclear waste management fall meeting, Boston, MA (United 
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States), 30 Nov - 5 dec 1992). Order Number DE93006282. 
Source: OSTI; NTIS; GPO Dep. 

Metal Clusters may be synthesized in the interior of surfactant 
aggregates called inverse micelles. These nanosize chemical reac- 
tors permit the controlled growth of several types of metal clusters. 
We describe this process for the formation of Au, Ag, Pd, Pt and Ir 
clusters and cluster alloys. Two size-control strategies are de- 
scribed: (1) variation of micelle size by alteration of the surfactant 
and/or solvent combination used, and (2) judicious use of micelle 
interactions or phase behavior. Using these two methods, size con- 
trol in the range of 1-100 mn is possible. The optical properties of 
metal clusters of gold, silver, and gold/silver alloys are described 
and the surface plasmon resonances are shown to have dramatic 
blue shifts and extensive line broadening with decreasing size in 
the range of 10-1 nm. In the case of gold clusters, the distinct res- 
onance in the visible disappears for sizes less than 2.0 nm and 
new features appear in the UV. Optical spectra of alloys of gold 
and silver differ from homoatomic counterparts of same average 
size. We use electron and x-ray diffraction to determine the phase 
structure of the metal clusters and small angle x-ray scattering, 
neutron scattering, light scattering and TEM to characterize the av- 
erage size and size distributions of these clusters. Finally, we 
describe measurements of the catalytic activity of Pd clusters and 
demonstrate a dramatic increase in hydrogenation activity on the 
size range of 10-2 nm. 


9516 (SAND—92-1436) Theories of elastoplasticity cou- 
pled with continuum damage mechanics. Hansen, N.R. Sandia 
National Labs., Albuquerque, NM (United States). Jan 1993. 197p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-76DP00789. Order Number DE93007426. Source: 
OSTI; NTIS; GPO Dep. 

Inelastic material constitutive relations for elastoplasticity coupled 
with continuum damage mechanics are investigated. For elastoplas- 
ticity, continuum damage mechanics, and the coupled formulations, 
rigorous thermodynamic frameworks are derived. The elastoplastic- 
ity framework is shown to be sufficiently general to encompass Jo 
plasticity theories including general isotropic and kinematic harden- 
ing relations. The concepts of an intermediate undamaged 
configuration and a fictitious deformation gradient are used to de- 
velop a damage representation theory. An empirically-based, 
damage evolution theory is proposed to overcome some observed 
deficiencies. Damage deactivation, which is the negation of the ef- 
fects of damage under certain loading conditions, is investigated. 
An improved deactivation algorithm is developed for both damaged 
elasticity and coupled elastoplasticity formulations. The applicability 
of coupled formulations is validated by comparing theoretical pre- 
dictions to experimental data for a spectrum of materials and loads 
paths. The pressure-dependent brittle-to-ductile transitional behav- 
ior of concrete is replicated. The deactivation algorithm is validated 
using tensile and compression data for concrete. For a ductile ma- 
terial, the behavior of an aluminum alloy is simulated including the 
temperature-dependent ductile-to-brittle behavior features. The di- 
rect application of a coupled model to fatigue is introduced. In 
addition, the deactivation algorithm in conjunction with an assumed 
initial damage and strain is introduced as a novel method of simu- 
lating the densification phenomenon in cellular solids. 


9517 (SAND—92-2619C) The use of novel organometallic 
sources in metal organic chemical vapor deposition (MOCVD). 
Biefeld, R.M. Sandia National Labs., Albuquerque, NM (United 
States). [1992]. 9p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-76DP00789. (CONF-921101-— 
46: 16. Material Research Society international symposium on the 
scientific basis for nuclear waste management fall meeting, Boston, 
MA (United States), 30 Nov - 5 dec 1992). Order Number 
DE93005356. Source: OSTI; NTIS; GPO Dep. 

Alternate organometallic Sb sources are being investigated to 
improve the characteristics of InSb grown by MOCVD. InSb grown 
using trimethylindium (TMIn) and trimethylantimony (TMSb) or tri- 
ethylantimony (TESb) yielded similar quality materials under similar 
growth conditions. InSb grown using triethylindium (TEIn) and 
TESB under similar growth conditions yielded very poor quality 
n-type material. Three new organometallic Sb sources, triisopropyl- 
antimony (TIPSb), tris(dimethylamino)antimony (TDMASb), and 
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tertiarybutyldimethylantimony (TBDMSb) are being investigated. 
Growth of InSb using TIPSb, TDMASb, or TBDMSb and TMin was 
investigated over 350 to 475°C. InSb grown from TDMASb had 
similar properties to InSb grown from TMin and TMSb when using 
a similar temperature and V/IIl ratio range. Growth rates of InSb 
using TMin and either TIPSb or TBDMSb at temperatures < 
425°C were proportional to both TMin flow rate and temperature. 
Surface morphology of InSb grown using either TIPSb or TBDMSb 
was rough for growth temperatures < 425°C; this may be due to 
complex decomposition and methyl groups on surface. The InSb 
with the highest mobility was grown at 400°C and a V/III ratio of 3 
using TIPSb. It was n-type with a carrier concentration of 2.5 x 
10'> cm-® and a mobility of 78,160 cm?/Vs at 77 K. Both n- and 
p-type InSb were grown using TBDMSb with mobilities up to 
67,530 and 7773 cm*/Vs, respectively at 77 K. Mobility for InSb 
using either TIPSb or TBDMSb was optimized by going to lower 
temperatures, pressures, V/Ill ratios; however, surface morphology 
improved with higher temperature, pressure, V/IIl ratio. High mobil- 
ity InSb with smooth surfaces at T < 425°C was not obtained with 
TIPSb or TBDMSb and TMin. 


9518 (SAND-92-2856C) Mass flow and _ stability of 
nanoscale features on Au(111). Cooper, B.H. (Cornell Univ., 
Ithaca, NY (United States). Lab. for Atomic and Solid State 
Physics); Peale, D.R.; McLean, J.G.; Phillips, R.; Chason, E. San- 
dia National Labs., Albuquerque, NM (United States). [1992]. 12p. 
Sponsored by USDOE, Washington, DC (United States); Depart- 
ment of Defense, Washington, DC (United States); National 
Science Foundation, Washington, DC (United States). DOE 
Contract AC04-76DP00789. Grant AFOSR-88-0069;Grant NSF- 
DMR-8451979;Grant AFOSR-91-0137;Gr (CONF-921101-48: 16. 
Material Research Society international symposium on the scientific 
basis for nuclear waste management fall meeting, Boston, MA 
(United States), 30 Nov - 5 dec 1992). Order Number 
DE93005525. Source: OSTI; NTIS; GPO Dep. 

We present the use of an STM to make quantitative observations 
of time-dependent mass flow associated with the decay of two- 
dimensional clusters on the Auilll) surface. When formed and 
observed in air, layered islands with well-defined edges located on 
larger terraces are generally found to decay in such a way that 
their areas decrease linearly in time over periods ranging from min- 
utes to several hours depending on the island size. This is in 
contrast to the behavior of similar features formed and observed 
under ultra high vacuum conditions, which do not appear to decay 
over experimental periods of several days. The linear decay is con- 
sistent with models that have been used previously to describe 
growth of 2-dimensional clusters on surfaces. We discuss possible 
decay mechanisms’, and the role that adsorbates may play in influ- 
encing the decay. 


9519 (SAND-93-8205) Imaging technique for welding 
studies. Pomplun, A.R. Sandia National Labs., Livermore, CA 
(United States). Nov 1992. 22p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC04-76DR00789. Order 
Number DE93006449. Source: OSTI; NTIS; GPO Dep. 

The application of standard imaging techniques for arc welding 
processes does not provide the data required to construct and 
verify welding models. The intense luminance range of the arc ex- 
ceeds the dynamic response of film emulsions and electronic 
sensors. A diagnostic imaging technique which uses laser illumina- 
tion and narrow band pass filters in conjunction with high speed 
film and video systems provides detailed experimental data for 
welding process modeling. 


9520 (SVF—432) Corrosion in flue gas cleaning equipment 
in coal- and refuse-fueled power plants - a literature study. 
Dahl, L. (Korrosionsinstitutet, Stockholm (Sweden)). Stiftelsen foer 
Vaermeteknisk Forskning, Stockholm (Sweden). May 1992. 82p. (In 
Swedish). Order Number DE93761474. Source: OSTI; NTIS. 

A literature study concerning corrosion problems and material 
choice in flue gas desulfurization units for plants, fired with coal or 
waste has been made. Corrosion, but also erosion, is a problem in 
flue gas scrubbers in coal-fired plants. There are problems in con- 
nected equipment too, e.g. flue gas ducts, reheaters, fans and 
stacks. The study includes service experience as well as results 
from laboratory experiments. A great part of the report deals with 
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material choice, but also other measures of design and service in 
order to stop the corrosion are described. There are mainly three 
possibilities when chosing materials for scrubbers. The first means 
the use of materials like high-alloyed steels or nickel base alloys. 
Another one is to apply organic or inorganic coatings on carbon 
steel. Polymers and ceramics have also been used in special parts 
for scrubbers. 


9521 (UCRL-ID-112906) A deformation-mechanism mate- 
rial model for NIKE 3-D. Raboin, P.J. Lawrence Livermore 
National Lab., CA (United States). 4 Jan 1993. 47p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. Order Number DE93006974. Source: OSTI; NTIS; GPO 
Dep. 

The structural, finite element code, NIKE2D has a, new material 
model called the Deformation-Mechanism Model (DMM). This 
model uses kinetic equations to predict deformation rates for spe- 
cific deformation-mechanisms. These mechanisms depend on 
temperature, applied stress, a strength parameter and grain size. 
Five kinetic equations are available, and they model Obstacle Con- 
trolled Plasticity, Power Law Creep, Power Law Breakdown, 
Diffusion Controlled Deformation and Slip Creep. A strength pa- 
rameter models isotropic strain hardening and dynamic recovery. 
Grain size changes are modeled with a dynamic grain growth 
equation which depends on temperature, current grain size and the 
deformation rate. These kinetic equations and their evolutionary 
parameters are capable of predicting rate-dependent deformation 
behavior for many metals. In addition, multiple deformation- 
mechanisms can be combined in this material model to predict the 
rate dependent behavior of a material across several regimes of 
deformation behavior. 


9522 (UCRL-LR-112417) The nucleation and growth of 
uranium on the basal plane of graphite studied by scanning 
tunneling microscopy. Tench, R.J. Lawrence Livermore National 
Lab., CA (United States). Nov 1992. 62p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-48. 
Order Number DE93006279. Source: OSTI; NTIS; INIS; GPO Dep. 
For the first time, nanometer scale uranium clusters were cre- 
ated on the basal plane of highly oriented pyrolytic graphite by 
laser ablation under ultra-high vacuum conditions. The physical 
and chemical properties of these clusters were investigated by 
scanning tunneling microscopy (STM) as well as standard surface 
science techniques. Auger electron and X-ray photoelectron spec- 
troscopies found the uranium deposit to be free of contamination 
and showed that no carbide had formed with the underlying 
graphite. Clusters with sizes ranging from 42 A? to 630 A? were 
observed upon initial room temperature deposition. Surface diffu- 
sion of uranium was observed after annealing the substrate above 
800 K, as evidenced by the decreased number density and the in- 
creased size of the clusters. Preferential depletion of clusters on 
terraces near step edges as a result of annealing was observed. 
The activation energy for diffusion deduced from these measure- 
ments was found to be 15 Keal/mole. Novel formation of ordered 
uranium thin films was observed for coverages greater than two 
monolayers after annealing above 900 K. These ordered films dis- 
played islands with hexagonally faceted edges rising in uniform 
step heights characteristic of the unit cell of the P-phase of ura- 
nium. In addition, atomic resolution STM images of these ordered 
films indicated the formation of the 6-phase of uranium. The chem- 
ical properties of these surfaces were investigated and it was 
shown that these uranium films had a reduced oxidation rate in air 
as compared to bulk metal and that STM imaging in air induced a 
polarity-dependent enhancement of the oxidation rate. 


9523 (WSRC-TR-92-483) Characterization of SAES St198 
zirconium-iron-tin alloy. Mosley, W.C. Westinghouse Savannah 
River Co., Aiken, SC (United States). 13 Oct 1992. 15p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC09-89SR18035. Order Number DE93005697. Source: OSTI; 
NTIS; GPO Dep. 

A waste minimization program to develop a non-oxidative strip- 
per system based on metallic getters is being conducted. Initial 
development is being performed using a Zr-Fe-Sn intermetallic al- 
loy getter procured as Sti98 from SAES Gefters/USA., Inc. This 





memorandum describes characterizations of physical and composi- 
tional properties of SAES Stli98. SAES Stl98 getter was supplied 
as very durable, cylindrical pellets made by compaction of. gran- 
ules of Zr-Fe-Sn alloy up to 150 um in size. Pellet density was 5.2 
g/mL corresponding to 24.8% open porosity and very little closed 
porosity. Bulk composition of Sti98 was 73.6 weight percent (w/o) 
Zr, 23.3 w/o Fe and 1.2 w/o Sn. Sti98 consists of Zr2Fe primary 
phase along with four secondary phases (ZrFeo, ZrsFeSn, a- 
zirconium, and n-Zr4Fe209.¢). Hydriding characteristics of Stl98 are 
expected to differ slightly from those of ZroFe because a-zirconium 
and, possibly, ZrsFeSn also react with hydrogen. 


9524 (Y/DZ-836/R3) The kinetics of the hydriding of ura- 
nium metal Ii: Revision 3. Powell, G.L. (Oak Ridge Y-12 Plant, 
TN (United States)); Ceo, R.N.; Harper, W.L.; Kirkpatrick, J.R. Oak 
Ridge Y-12 Plant, TN (United States). 29 Sep 1992. 5p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC05- 
840S21400. Order Number DE93004766. Source: OSTI; NTIS 
(US Sales Only); GPO Dep. 

This program calculates the hydriding rate of well annealed ura- 
nium. The program request input of temperature in degrees 
centigrade and pressure in Pascals, and returns these values 
along with corresponding hydriding rates in millimoles H atoms per 
square meter per second, hydriding velocity in nanometers per 
second, the time to first spall, the terminal hydriding yield (1 - 
Ustop), the plateau pressure, the permeability, the microscopic hy- 
driding rate, the solubility, and the diffusivity. 
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Refer also to citation(s) 7536, 7585, 7590, 7619, 7622, 7749, 
8169, 8186, 8197, 8201, 9329, 9338, 9398, 9516, 9597, 9601, 
9635, 9734, 9743, 9806, 9857, 9858, 9874, 11234, 11245, 11248, 
11249, 11266, 11267, 11270 


9525 (AFME-91-09-DOC, pp. 298-315) Research on oxide 
superconducting wire. Osanai, H. (Fujikura Cable Works, Ltd., 
Tokyo (Japan)). Agence de l'Environnement et de la Maitrise de 
'Energie, 75 - Paris (France); Agency of Industrial Science and 
Technology, Tokyo (Japan). 1991. (CONF-9105408-: French- 
Japanese Meeting of Experts on Energy Conservation Technology, 
Issy-les-Moulineaux (France), 30-31 May 1991). In Energy conser- 
vation technology. 446p. Order Number DE93759519. Source: 
OSTI; NTIS (US Sales Only). 

Seven research themes are presented: homogenization and 
compactness in wire (jelly roll process), homogenization and com- 
pactness in large area (plasma spray process), non equilibrium 
reaction techniques (cluster ion beam process), effects of factors 
(mechanical stress, ...) on crystal orientation (laser ablation pro- 
cess), monocrystalline wire by CVD, etc., monocrystalline wire by 
melt growth (laser pedestal process), methods for synthesizing fine 
and oriented crystals (basic research). 


9526 (AFME-91-09-DOC, pp. 319-325) An investigation 
into methods of texturing high Tc superconductors as mean to 
increase their Jc. Regnier, P. (CEA Centre d’Etudes de Saclay, 
91 - Gif-sur-Yvette (France). Dept. de Technologie des Materiaux); 
Chaffron, L.; Deschanels, X.; Schmirgeld, L.; Maurice, F.; Aguillon, 
C.; Senoussi, S.; McCartney, G.; Tatlock, G.; Ausloos, M.; Vander- 
schueren, HAgence de l'Environnement et de la Maitrise de 
Energie, 75 - Paris (France); Agency of Industrial Science and 
Technology, Tokyo (Japan). 1991. (CONF-9105408-: French- 
Japanese Meeting of Experts on Energy Conservation Technology, 
Issy-les-Moulineaux (France), 30-31 May 1991). In Energy conser- 
vation technology. 446p. Order Number DE93759519. Source: 
OSTI; NTIS (US Sales Only). 

This paper reviews the present state of the research at C.E. 
Saclay on silver sheathed high Te superconducting wires and rib- 
bons (microstructural and electrical characterization), and of a 
parallel investigation into methods of texturing superconducting ce- 
ramics for increasing the current density: magnetic alignment of 
powder grains, creep sintering, and melt-texturing. 


9527 (AFME-91-09-DOC, pp. 329-339) Research and de- 
velopment concerning the oxide based superconducting 
materials. Kouchi, M. Agence de I’Environnement et de la Maitrise 
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de l’Energie, 75 - Paris (France); Agency of Industrial Science and 
Technology, Tokyo (Japan). 1991. (CONF-9105408-: French- 
Japanese Meeting of Experts on Energy Conservation Technology, 
Issy-les-Moulineaux (France), 30-31 May 1991). In Energy conser- 
vation technology. 446p. Order Number DE93759519. Source: 
OSTI; NTIS (US Sales Only). 

After a review of the main themes and schedule of the R and D 
program (superconducting wires, superconducting generators, total 
system and refrigeration systems), the different subjects of oxide 
superconductor development project are described: research on 
homogenization and compactness of oxide superconducting materi- 
als, research on the control of grains and grain boundaries and 
research on the control of crystal orientation. 


9528 (ANL/CP-75205) Solid-particle erosion of in-situ re- 
Inforced Si,Ni,. Marrero, M. (Argonne National Lab., IL (United 
States)); Routbort, J.; Whalen, P.; Li, Chien-Wei; Karasek, K.R. Ar- 
gonne National Lab., IL (United States). Apr 1992. 17p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W- 
31109-ENG-38. (CONF-930414-1: 9. international conference of 
wear of materials, San Francisco, CA (United States), 13-17 Apr 
1993). Order Number DE92014868. Source: OSTI; NTIS; GPO 
Dep. 

Steady-state solid-particle erosion has been investigated on 
in-situ reinforced SigN, and the “equivalent” fine-grained hot- 
isostatically-pressed SizN, whose R-curve behaviors are quite 
different, having Kic values in the long-crack-limit of 8.3 and 5.6 


MPa m2, respectively. Experiments were carried out at 20°C, us- 
ing SiC abrasives, whose diameters ranged from 42 to 1035 um, 
varying the angle of impact from 15 to 90° and the velocity from 
50 to 100 to 150 m/s. The erosion rates of the two materials were, 
within a factor of two, the same, indicating that the long-crack- 
length-limit toughness is not an indication of erosion resistance, for 
the range of particle sizes and velocities studied. 


9529 (ANLU/CP-—75342) Boundary film for structural ce- 
ramic materials. Ajayi, O.0.; Erdemir, A.; Hsieh, J.H.; Erck, R.A.; 
Fenske, G.R.; Nichols, F.A. Argonne National Lab., IL (United 
States). May 1992. 22p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-31109-ENG-38. (CONF-930414— 
3: 9. international conference of wear of materials, San Francisco, 
CA (United States), 13-17 Apr 1993). Order Number DE93004871. 
Source: OSTI; NTIS; GPO Dep. 

Structural ceramic materials, like metals, will require lubrication if 
they are to be used extensively for tribological applications. The 
use of thin soft metallic coatings (specifically Ag) as a boundary 
film during mineral oil lubrication of silicon nitride (SigN4) and zirco- 
nia (ZrO2) ceramic materials was investigated in this study. With a 
pin-on-flat contact configuration in reciprocating sliding, the steady 
friction coefficient was reduced by a factor of 2 (0.14 —0.16 vs. 
0.06-0.07) when the flats were coated with Ag. Also, with Ag coat- 
ings the wear of pins was reduced to an unmeasurable level, 
whereas, in the absence of Ag coatings specific wear rates of ~2 
x 10-° - 4 x 10-8 mm°/Nm and x7 x 10-8 - 2 x 10-7 mm? 
Nm were measured for SigN4 and ZrO2 pins respectively. In addi- 
tion to preventing direct contact between pins and flats, thereby 
reducing wear, the Ag coatings also act as a solid lubricant, help 
dissipate flash heating, and accelerate modification of the A ratio. 


9530 (ANL/MSD/CP-—76433) Substrate surface structure 
effects on microstructure of epitaxial films. Guo, J.; Chang, 
H.L.M.; Zhang, H.; Lam, D.J. Argonne National Lab., IL (United 
States). Dec 1992. 5p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-31109-ENG-38. (CONF-921101— 
56: 16. Material Research Society international symposium on the 
scientific basis for nuclear waste management fall meeting, Boston, 
MA (United States), 30 Nov - 5 dec 1992). Order Number 
DE93005562. Source: OSTI; NTIS; GPO Dep. 

Microstructure of epitaxial thin films grown on sapphire 
substrates using the metal organic chemical vapor deposition tech- 
nique were found to depend on the substrates surface structure. 
Epitaxial TiO. films grown on the sapphire (0001) substrates were 
highly-oriented polycrystal and the films on the (1120) substrates 
were single crystal. First-principles total energy calculations were 
carried out to gain atomistic understandings of sapphire surface 
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structures and their effects on microstructure of epitaxial films. The 
surface terminating atom planes were found to be Al atoms for the 
(0001) surface and O atoms for the (1120). Minimum step heights 
were one sixth of the lattice constant c for the (0001) and one half 
of the lattice constant a for the (1120). Steps of minimum height or 
its odd multiples on sapphire (0001) surface double the number of 
variants in the deposited films. The symmetry and step of the 
substrate surface and symmetry of the epitaxial growth plane con- 
trolled the microstructure of the epitaxial films. 


9531 (ANL/MSD/CP-76596) Comparisons of observed and 
simulated atomic structures of Pd/NiO heterophase interfaces. 
Buckett, M.I.; Shaffer, J.P.; Merkle, K.L. Argonne National Lab., IL 
(United States). [1992]. 7p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-31109-ENG-38. (CONF- 
921101-70: 16. Material Research Society international 
symposium on the scientific basis for nuclear waste management 
fall meeting, Boston, MA (United States), 30 Nov - 5 dec 1992). 
Order Number DE93006418. Source: OSTI; NTIS; GPO Dep. 

High-resolution electron microscopy (HREM) and image simula- 
tion using the multislice algorithm were used to study the atomic 
structure of a Pd/NiO (111) interface in an internally oxidized sam- 
ple. These samples have cube-on-cube oriented or twin-related 
precipitates whose (111) interfaces exhibit a contrast modulation 
along the boundary plane in the HREM image. Previous studies 
have reported that the observed structural period of this modulation 
corresponds qualitatively to the expected spacing if the boundary 
were composed of a network of misfit dislocations. In this study, 
rigid models of the (111) interface as viewed from the [110] direc- 
tion were simulated using the EMS suite of programs. The 
questions addressed are whether the terminating plane on the ox- 
ide side is made up of a Ni or an O layer, and whether a rigid 
body translation normal to the interface exists. Results of simula- 
tions are compared and contrasted to through-focal experimental 
images to investigate the origin of the contrast modulations and 
their possible relation to the extent of the misfit localization in these 
systems. 6 figs, 1 tab, 11 refs. 


9532 (ANL/MSD/CP-77995) Electronic structure studies of 
YBa2Cu,0,(6.2 < x < 6.9) using angle resolved photoemis- 
sion. Veal, B.W. (Argonne National Lab., IL (United States)); Liu, 
Rong; Paulikas, A.P.; Koelling, D.D.; Downey, J.W.; Shi, Hao; Ol- 
son, C.G.; Arko, AwJ.; Joyce, J.J.; Blythe, R. Argonne National 
Lab., IL (United States). Nov 1992. 49p. Sponsored by USDOE, 
Washington, DC (United States); National Science Foundation, 
Washington, DC (United States). DOE Contract W-31109-ENG-38 
;W-7405-ENG-82. Contract DMR 8809854(RL);Contract DMR 
8601349. (CONF-9206332-1: 10. international Summer Institute in 
Surface Science (ISISS) meeting, Milwaukee, WI (United States), 
29 Jun - 2 jul 1992). Order Number DE93004811. Source: OSTI; 
NTIS; GPO Dep. 

Using high resolution angle resolved photoemission, the 
electronic structure of YBazCu3O, is examined when oxygen stoi- 
chiometries are varied in the range 6.2 < x < 6.9. Detailed 
measurements of the Fermi surface for YBazCu3O¢.9 are pre- 
sented and are compared with predictions of band theory. In the 
metallic region of the phase diagram, changes in the Fermi sur- 
faces are measured as a function of oxygen stoichiometry. The 
electronic structure is monitored as the oxide changes from a 
metal to a semiconductor with additional oxygen depletion. For in- 
termediate stoichiometries, effects of oxygen vacancy ordering are 
considered. Unusual resonant effects observed at several photon 
energies are examined as oxygen content is varied. 


9533 (ANL/MSD/CP-—78361) Phase characterization and 
grain size effects of nanophase Y203, ZrO. and Y203-ZrO2 
composites produced by the gas-phase condensation tech- 
nique. Foster, C.M. (Argonne National Lab., IL (United States)); 
Bai, G.R.; Parker, J.C.; Ali, M.N. Argonne National Lab., IL (United 
States). Dec 1992. 6p. Sponsored by USDOE, Washington, DC 
(United States); Department of Commerce, Washington, DC 
(United States). DOE Contract W-31109-ENG-38. Contract 
7ONANB2H1244. (CONF-921101-57: 16. Material Research Soci- 
ety international symposium on the scientific basis for nuclear 
waste management fall meeting, Boston, MA (United States), 30 
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Nov - 5 dec 1992). Order Number DE93005561. Source: OSTI; 
NTIS; GPO Dep. 

Nanophase (n-) ZrO. was produce in its pure and partially stabi- 
lized form by the gas-phase condensation method. The material 
was examined by x-ray diffraction and Raman scattering to obtain 
information on the structural evolution of the material during sinter- 
ing. Two types of Y203 doped ZrO2 doped ZrO. nanophase 
materials were made, one by co-deposition of n-Y203 and n-ZrOo. 
We have determined that the co-deposition process is the most ef- 
fect means of doping the n-ZrOz. 


9534 (BNL-47965) Tests of Hercules/Ultramet CVD coat- 
ings In hot hydrogen. Vanier, P.E.; Barletta, R.E.; Svandrlik, J.; 
Adams, J. Brookhaven National Lab., Upton, NY (United States). 
[1992]. 12p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC02-76CH00016. Order Number 
DE93005533. Source: OSTI; NTIS; INIS; GPO Dep. 

The effort by Hercules and Ultramet to produce CVD NbC coat- 
ings, which protect carbon-carbon substrates from hot hydrogen, 
has had some success but with some limitations. The coatings in- 
crease the survival time at atmospheric pressure and low flow rate 
of hydrogen by about a factor of 40 over uncoated graphite at 
3000 K. However, the grain structure is not stable at these temper- 
atures, and after about 10-20 minutes, the coating is subject to 
rapid degradation by spalling in visible chunks. Further experiments 
would have to be performed to determine the effects of higher 
pressures and flow rates, for it is not clear how these factors would 
affect the survival time, considering that one of the main failure 
mechanisms is independent of the atmosphere. 


9535 (BNL-48107) Flux pinning by heavy-ion-irradiation 
induced linear defects in YBa2Cu30,7 epitaxial films. Budhani, 
R.C.; Zhu, Y.; Suenaga, M. Brookhaven National Lab., Upton, NY 
(United States). [1992]. 8p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC02-76CH00016. (CONF- 
920944-6: 6. annual New York State Institute on Superconductivity 
(NYSIS) conference on superconductivity and applications, Buffalo, 
NY (United States), 15-17 Sep 1992). Order Number DE93005538. 
Source: OSTI; NTIS; INIS; GPO Dep. 

We report some transport measurements carried out to study 
flux pinning by heavy-ion-irradiation induced linear defects in 
Y,Ba,Cu307 films. Our results show that in these in situ deposited 
films containing a large concentration of defects frozen-in at the 
time of film growth, a marginal enhancement in critical current den- 
sity occurs when the density of linear defects < 5 x 10'/em?, and 
their diameter of the order of coherence length. This criterion is 
satisfied by Ag**' ions. The damage due to Au*#4 ions is much too 
severe to improve the Je. 


9536 (BNL-48200) A theoretical analysis of the effect of 
uniaxial elastic strain on the critical temperature of cuprate 
superconductors. Welch, D.O. (Brookhaven National Lab., Upton, 
NY (United States)); Baetzold, R.C. Brookhaven National Lab., Up- 
ton, NY (United States). [1992]. 4p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC02-76CH00016. 
(CONF-9211144-3: 5. United States/Japan workshop on high T. 
superconductors, Tsukuba (Japan), 9-10 Nov 1992). Order Number 
DE93005710. Source: OSTI; NTIS; GPO Dep. 

Factors which influence the effect of uniaxial stress and strain on 
the superconducting critical temperature are discussed, with em- 
phasis on the effect of uniaxial strain on the mobile hole density of 
YBaoCi307. 


9537 (CNIC—00486) Thermal analysis of UO2 powder. Xu 
Linshi (Nucl. Power Inst. of China, (Sichuan)); Zhang Huiying; Xie 
Huaiying. China Nuclear Information Centre, Beijing, BJ (China). 
Feb 1992. [10] (In Chinese). (SINRE-0027.). Source: OSTI; NTIS 
(US Sales Only); INIS. 

The simultaneous thermal analysis of differential thermal analysis 
(DTA) and thermogravimetry (TG) of UO2 powder obtained from 
the decomposition and reduction of ammonium diuranate (ADU) 
and ammonium uranyl carbonate (AUC) is presented. Relations be- 
tween the results of thermal analysis and the forming, sintering 
specific surface area and existence of higher uranium oxides are 
discussed. Criteria to judge the performance of sintering of UO. 





powder and existence of higher uranium oxides have been ob- 
tained. The completeness of decomposition and reduction of ADU 
and AUC as well as the oxidization of UO2 powder can be deter- 
mined by the thermal analysis. It is of great importance for 
performance testing of UO2 powder and quality control in the fabri- 
cation of UO, pellets. 


9538 (CONF-8902131-, pp. 56-60) Current carrying prop- 
erties in chemically vapor deposited YBCO films. Watanabe, K. 
(Tohoku Univ., Sendai (JP)); Yamane, H.; Hirai, T.; Kobayashi, N.; 
Iwasaki, H.; Muto, Y.; Kurosawa, H.; Noto, K. National inst. of 
Standards and Technology, Boulder, CO (United States). [1989]. 
From 6. Japan-US workshop on high field superconductors materi- 
als and standard procedures for high-field superconducting 
materials testing; Boulder, CO (United States); 22-24 Feb 1989. In 
Proceedings of the sixth Japan—US workshop on high-field super- 
conducting materials and standard procedures for high-field 
superconducting materials testing. 118p. Order Number 
DE93002848. Source: OSTI; NTIS. 

J. vs B hysteresis for sintered bulk samples by Y-Ba-Cu-O 
(YBCO) was reported. The J. was always smaller in increasing B 
than in decreasing B, and depended on the magnetic field excur- 
sion. This hysteresis phenomenon was related to grain boundaries 
with weak links in superconducting oxides. When J. vs B hystere- 
sis vanishes, a large value of J, in high fields for superconducting 
oxides is expected. The authors found that a YBCO film prepared 
by a chemical vapor deposition (CVD) technique indicates excellent 
transport J. abilities up to 27 T at 77 K. Its upper critical field, Boo, 
defined at zero resistivity, was also very large. The resistive transi- 
tion vs temperature curves under various magnetic fields are 
shown. The slope of B.o(T) near T-was estimated to be 3.2 T/K. 
Global pinning force, FP, was investigated in comparison with su- 
perconducting oxides of YBCO processed by various fabrication 
techniques. Since B.2 at 77 K was estimated to be 35 T, the re- 
duced field b = B/B.2 at the peak of F, became about 0.26. A 
peak effect in the critical current occurred at high fields. The re- 
duced field b = B/B.2 at the peak of F, becomes about 0.25 to 
0.35 in every sample. The mechanism of such flux pinning for su- 
perconducting oxides is still unclear, though the reduced field at 
the peak of F, resembles that for the conventional superconduc- 
tors such as Nb3Sn. A figure shows the comparison of J. between 
conventional advanced superconductors and the YBCO film. 
Nb3(Al,Ge) prepared by an electron beam irradiation process ex- 
hibited the highest value of J. near 30 T at 4.2 K among 
conventional superconductors. The authors could obtain more ex- 
cellent Je properties for the CVD-YBCO film at 77 K than for 
Nb3(Al,Ge) at 4.2 K in high fields. 6 refs., 4 figs. 


9539 (CONF-8902131-, pp. 61-63) Dependence of the criti- 
cal current on angle between magnetic field and current in Y-, 
BI-, and Tl-based high-T,.superconductors. Ekin, J.W. (National 
Inst. of Standards and Technology, Boulder, CO (US)); Larson, T.M. 
National Inst. of Standards and Technology, Boulder, CO (United 
States). [1989]. DOE Contract Al01-84ER52113. From 6. Japan- 
US workshop on high field superconductors materials and standard 
procedures for high-field superconducting materials testing; Boul- 
der, CO (United States); 22-24 Feb 1989. In Proceedings of the 
sixth Japan—US workshop on high-field superconducting materials 
and standard procedures for high-field superconducting materials 
testing. 118p. Order Number DE93002848. Source: OSTI; NTIS. 
The dependence of transport critical current density (J-) on the 
angle between the applied magnetic field and the transport current 
has been expected to be large, because there is no net Lorentz 
force for current parallel to the magnetic field. The authors exam- 
ined the angle effect for bulk sintered polycrystalline high-T, 
superconductors. The change in critical current density with angle 
between the applied field and current was found to be dependent 
on the magnetic field regime. The critical current density was es- 
sentially unchanged at low fields. At intermediate fields, the effect 
typically amounted to a 50% to 300% enhancement in J. for the 
force-free case. At high fields, field angle became negligible. 3 refs. 


9540 (CONF-8902131-, pp. 64-68) Flux creep and effec- 
tive pinning potential in oxide superconductors. Yamafuji, K. 
(Kyushu Univ., Fukuoka (JP)); Fujiyoshi, T.; Toko, K.; Matsushita, 
T. National Inst. of Standards and Technology, Boulder, CO 
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(United States). [1989]. From 6. Japan-US workshop on high field 
superconductors materials and standard procedures for high-field 
superconducting materials testing; Boulder, CO (United States); 
22-24 Feb 1989. In Proceedings of the sixth Japan—-US workshop 
on high-field superconducting materials and standard procedures 
for high-field superconducting materials testing. 118p. Order Num- 
ber DE93002848. Source: OSTI; NTIS. 

The phenomenological theory on a thermally-activated flux-creep 
rate in a nonideal type 2 superconductor provided by Beasley et al. 
is improved so that the creep rate can be estimated quantitatively 
from other observable quantities. The present results may be use- 
ful to estimate the flux creep rate in a strongly-pinned, fairly 
uniform samples of oxide superconductors which may be fabricated 
in a future. 11 refs., 2 figs. 


9541 (CONF-8902131-, pp. 69) Evidence for local compo- 
sition variations within YBajCu,07_,; grain boundaries. 
Babcock, S.E. (Univ. of Wisconsin, Madison (US)); Larbalestier, 
D.C. National Inst. of Standards and Technology, Boulder, CO 
(United States). [1989]. From 6. Japan-US workshop on high field 
superconductors materials and standard procedures for high-field 
superconducting materials testing; Boulder, CO (United States); 
22-24 Feb 1989. In Proceedings of the sixth Japan—-US workshop 
on high-field superconducting materials and standard procedures 
for high-field superconducting materials testing. 118p. Order Num- 
ber DE93002848. Source: OSTI; NTIS. 

The composition variations associated with grain boundaries in 
bulk sintered YBazCu307_,; have been investigated by means of 
energy-dispersive x-ray microanalysis in a high-spatial-resolution 
scanning transmission electron microscope. A series of composi- 
tion profiles indicates that considerable variations in composition 
occur on a very local scale both parallel and perpendicular to these 
grain boundaries. The regular, oscillatory (period ~25 nm) nature 
of the composition variations observed along a grain boundary sug- 
gests that these heterogeneities may be an intrinsic feature of the 
boundary. Some possible implications of these observations for 
percolative conduction mechanisms are briefly discussed. 


9542 (CONF-8902131-, pp. 70-72) High- 
T.-superconducting thick films of Bl(Pb)-Sr-Ca-Cu oxide 
prepared by a low pressure plasma spraying. Tachikawa, K. 
(Tokai Univ., Kanagawa (JP)); Shimbo, Y.; Ono, M.; Kabasawa, M.; 
Kosuge, S. National Inst. of Standards and Technology, Boulder, 
CO (United States). [1989]. From 6. Japan-US workshop on high 
field superconductors materials and standard procedures for high- 
field superconducting materials testing; Boulder, CO (United 
States); 22-24 Feb 1989. In Proceedings of the sixth Japan—US 
workshop on high-field superconducting materials and standard 
procedures for high-field superconducting materials testing. 118p. 
Order Number DE93002848. Source: OSTI; NTIS. 

Two superconducting phases with transition temperature of 107K 
(high-T-phase) and 75K (low-T-phase) were found in Bi-Sr-Ca-Cu 
oxide system. The high-T-phase is stabilized by a partial substitu- 
tion Pb for Bi. Meanwhile, low pressure plasma spraying facilitates 
the deposition of dense high-T-oxide films on the substrate with 
compricated shapes and large areas at a high deposition rate. 
Thus, from practical point of view, low pressure plasma spraying is 
advantageous to fabricate thick films of oxide superconductor. In 
this report, the authors prepared thick films of Bi-(Pb)-Sr-Ca-Cu ox- 
ide (thickness about 100um) by a low pressure plasma spraying, 
and studied on the effects of processing parameters on the super- 
conducting properties of the films. 4 refs., 4 figs. 


9543 (CONF-8902131-, pp. 73-74) Thermal conductivity 
and critical current in several high T-LnBaz,Cu,07_, samples. 
Noto, K. (Iwate Univ., Morioka (JP)); Watanabe, K.; Morita, H.; 
Muto, Y.; Mori, K.; Sasakawa, M. National Inst. of Standards and 
Technology, Boulder, CO (United States). [1989]. From 6. Japan- 
US workshop on high field superconductors materials and standard 
procedures for high-field superconducting materials testing; Boul- 
der, CO (United States); 22-24 Feb 1989. In Proceedings of the 
sixth Japan—US workshop on high-field superconducting materials 
and standard procedures for high-field superconducting materials 
testing. 118p. Order Number DE93002848. Source: OSTI; NTIS. 
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Thermal conductivity, K, and critical current, Jc, of several 
LnBazCu;07_, samples have been studied in the wide tempera- 
ture range between LHe temperature and about 180 K. A YBCO 
sample for K was prepared by Japan Fine Ceramics Center 
(JFCC). Results on the thermal conductivity are shown. It turned 
out that the thermal conductivity was dominated by the phonon 
contribution. The electronic part, estimated from the resistivity 
value just above T.by using the Wiedeman-Franz law, was less 
than 10% of the total conduction. The almost constant thermal con- 
ductivity and the very linear electrical resistivity above T.-supported 
this analysis. It was pointed out that the J.-reversing phenomenon, 
in which J, at 4.2 K is smaller than at 77 K, could be explained by 
the small quench current density expected from the very small 
thermal conductivity observed in these materials. The quench cur- 
rent, Jg, was estimated from magnetically measured J. and the 
thermal conductivity by using the minimum propagating zone 
(MPZ) theory. A figure shows the J. reversing phenomenon and 
the estimated quench current density (solid line). One can say from 
these results that an effort for stabilization would be also needed 
as well as that for making J. higher for the future application of 
these materials. 2 refs., 2 figs. 


9544 (CONF-8902131—, pp. 75) Flux creep and activation 
energies at the grain boundaries of Y-Ba-Cu-O superconduc- 
tors. Nikolo, M. (National Inst. of Standards and Technology, 
Boulder, CO (US)); Goldfarb, R.B. National Inst. of Standards and 
Technology, Boulder, CO (United States). [1989]. From 6. Japan- 
US workshop on high field superconductors materials and standard 
procedures for high-field superconducting materials testing; Boul- 
der, CO (United States); 22-24 Feb 1989. In Proceedings of the 
sixth Japan—US workshop on high-field superconducting materials 
and standard procedures for high-field superconducting materials 
testing. 118p. Order Number DE93002848. Source: OSTI; NTIS. 
The authors measured the ac susceptibility of sintered 
YBazCu307_, pellets as a function of temperature and ac 
magnetic-field amplitude and frequency. The imaginary part of the 
susceptibility x’ exhibits two peaks. A narrow peak is located at 
the critical temperature of the grains. A broad peak at lower tem- 
perature is attributed to hysteresis losses at the grain boundaries. 
There is a small shift in this coupling peak to higher temperature 
as the frequency increases from 10 to 1,000 Hz. They explain the 
shift in terms of Anderson flux creep on a time scale of millisec- 
onds. The shift depends on the amplitude of the measuring field. 
The activation energy for flux creep ranges from 11.9 + 1.0 eV in 
the zero-field limit [0.8 A-m—' (0.01 Oc)] to 1.2 + 0.3 eV at 800 
A-m-' (10 Oe). They extrapolate the data to find the value for an 
intergrain decoupling field of 1-2 kA-m~' (13-25 Oe), above which 
flux creep presumably becomes flux flow at the grain boundaries. 


9545 (CONF-8902131—, pp. 76-80) Manufacturing pro- 
cesses and critical current densities of high T-oxide 
superconductors. Nagata, Masayuki (Sumitomo Electric Indus- 
tries, Ltd, Osaka (JP)). National inst. of Standards and 
Technology, Boulder, CO (United States). [1989]. From 6. Japan- 
US workshop on high field superconductors materials and standard 
procedures for high-field superconducting materials testing; Boul- 
der, CO (United States); 22-24 Feb 1989. In Proceedings of the 
sixth Japan-US workshop on high-field superconducting materials 
and standard procedures for high-field superconducting materials 
testing. 118p. Order Number DE93002848. Source: OSTI; NTIS. 
High current densities of 3-5x 10° A/cm? at 77.3K and OT were 
measured for thin films deposited on MgO or SrTiO3 substrate, 
where the films are YBaCuO, BiSrCaCuO, or T£BaCaCuO super- 
conductor materials. These films are highly oriented, and in the 
case of YBaCuO superconductor, the film is a single crystal. The 
magnetic field dependence of critical current densities for single 
crystalline thin film YBaCuO superconductors are promising for use 
at the liquid nitrogen temperature because the J. of the YBaCuO 
film is higher or comparable to that of practical NbTi or Nb3Sn su- 
perconductors at 4.2K. As for the bulk or wire material, the Je is 
much lower than those of thin films. Recently, however, the Jc of 
wire produced by sintering has been steadily increased to well over 
1 x 10* A/cm*. Sato et.al reported the magnetic field dependence 
of Je for Ag-sheathed BiPbSrCaCuO superconducting tape and 
that the history effect of J. between an increasing magnetic field 
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and decreasing field become small as the zero field J. increases. 
Two step decrease of J for field dependence is no longer 
observed for high J. materials in zero magnetic field. The improve- 
ment of Je in a zero field brings not only the improvement of Je in 
a magnetic field, but also the increase of the critical field where the 
Je drastically drops. The reason of J. increases to 10* A/cm? for 
BiPbSrCaCuO superconducting wire is attributed to crystal orienta- 
tion, densification, strong adhesion of boundaries, and elimination 
of different phase. In this paper the authors deal with another ap- 
proach of making high T-superconducting wire and discuss the J, 
improvement. 9 refs., 4 figs. 


9546 (CONF-8902131-, pp. 94-98) VAMAS interlaboratory 
comparisons of critical current vs. strain in Nb3Sn. Ekin, J.W. 
(National Inst. of Standards and Technology, Boulder, CO (US)). 
National Inst. of Standards and Technology, Boulder, CO (United 
States). [1989]. From 6. Japan-US workshop on high field super- 
conductors materials and standard procedures for high-field 
superconducting materials testing; Boulder, CO (United States); 
22-24 Feb 1989. In Proceedings of the sixth Japan-US workshop 
on high-field superconducting materials and standard procedures 
for high-field superconducting materials testing. 118p. Order Num- 
ber DE93002848. Source: OSTI; NTIS. 

A comparison is made of measurements of the effect of axial 
tensile strain on the critical current of multifillamentary Nb3Sn super- 
conductors by three different laboratories. Two of the laboratories 
used short sample testing apparatus wherein a straight section of 
conductor was cooled in a force-free state. One of the laboratories 
used a spring apparatus wherein a long sample was reacted in a 
coil shape and attached to a spring sample holder. The agreement 
between the results for the two laboratories that used the straight 
sample apparatus was quite good, within 15% for all three conduc- 
tors at 15 T, except at very high strain for one conductor which 
had an upper critical field close to the measurement field. To make 
a comparison with the data obtained using the spring method, it 
was necessary to fit the data to the compressive prestrain deter- 
mined using the straight-sample technique. With such a fit, the 
agreement was variable, between 15 and 25% depending on the 
conductor. Values of the prestrain and irreversible strain obtained 
from the straight sample data agreed within 0.06% and 0.05% re- 
spectively. Values of the maximum (strain-free) upper critical fields 
agreed within several tenths of a tesla. 5 refs., 3 figs., 1 tab. 


9547 (CONF-921101-16) Strength optimization through 
powder modification. Pasto, A.E. (Oak Ridge National Lab., TN 
(United States)); Avella, F.; Natansohn, S.; Rourke, W.J. Oak 
Ridge National Lab., TN (United States). [1992]. 9p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO5- 
840R21400. From 16. Material Research Society international 
symposium on the scientific basis for nuclear waste management 
fall meeting; Boston, MA (United States); 30 Nov - 5 dec 1992. Or- 
der Number DE93005109. Source: OSTI; NTIS; GPO Dep. 

Effect of oxygen content of silicon nitride powders on properties 
of resulting ceramics was studied by physically and chemically 
treating the powder to modify its surface oxygen content. These 
powders were hot-pressed into dense ceramics. Strength and oxi- 
dation resistance of these ceramics were measured and correlated 
with the powder and ceramics compositions as well as the 
resulting intergranular phases. Results showed that the phases de- 
veloped in yttria-containing silicon nitride ceramics varied with 
slight changes in the initial powder oxygen content, as predicted, 
and that strength could be correlated to initial oxygen concentra- 
tion. Best results were obtained when the oxygen content was 
increased by thermal oxidation. A Taguchi Methods experimental 
study designed to optimize the thermal treatment resulted in silicon 
nitride ceramics with strength improvements of 22 and 37% at am- 
bient temperature and 1370°C, respectively, as compared to 
untreated powders. Oxidation resistance was also improved. 


9548 


(CONF-921101-26) Ablation, melting, and smoothing 
of polycrystalline alumina by pulsed excimer laser radiation. 
Lowndes, D.H. (Oak Ridge National Lab., TN (United States)); 
Geohegan, D.B.; DeSilva, M.; Godbole, M.J.; Pedraza, AJ. Oak 
Ridge National Lab., TN (United States). Nov 1992. 7p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC05- 
840R21400. From 16. Material Research Society international 





symposium on the scientific basis for nuclear waste management 
fall meeting; Boston, MA (United States); 30 Nov - 5 dec 1992. Or- 
der Number DE93005148. Source: OSTI; NTIS; GPO Dep. 

Effects of pulsed XeC! (308 nm) laser radiation on polycrystalline 
AlzO3 (alumina, 99.6% pure) and single-crystal Al2O3 (sapphire) 
are studied as a function of laser fluence. No laser etching of ei- 
ther material is detected below a threshold fluence value (much 
lower for alumina than for sapphire). Above this threshold, laser 
etching of both materials is observed following a number of incuba- 
tion (induction) pulses. This number is much larger for sapphire 
than for alumina but decreases with increasing fluence for both 
materials. Laser etching rates for the two materials are similar at 
high fluences and after the incubation period. Scanning electron 
microscope images show that alumina melts and flows under re- 
peated irradiation at fluences >0.7 J/cm*. Atomic force microscopy 
and surface profilometry reveal significant smoothing of the as- 
received polycrystalline alumina surface after repeated irradiations 
at moderate fluences (~ 1-3 J/cm?). lon probe measurements for 
alumina in vacuum confirm the incubation behavior, and reveal that 
at fixed fluence the (positive) charge collected per pulse saturates 
after a sufficient number of pulses, as does the etch-plume veloc- 
ity. Results are interpreted in terms of laser-generation of a 
sufficient concentration of absorption centers before efficient abla- 
tion/etching of these wide bandgap materials can occur. 


9549 (CONF-921101-27) Evaluation of tensile static, dy- 
namic, and cyclic fatigue behavior for a HiPed silicon nitride 
at elevated temperatures. Lin, Chih-Kuang Jack (Oak Ridge Inst. 
for Science and Education, TN (United States)); Jenkins, M.G.; 
Ferber, M.K. Oak Ridge National Lab., TN (United States). [1992]. 
7p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO5-840R21400. From 16. Material Research Society 
international symposium on the scientific basis for nuclear waste 
management fall meeting; Boston, MA (United States); 30 Nov - 5 
dec 1992. Order Number DE93005149. Source: OSTI; NTIS; GPO 
Dep. 

Tensile fatigue behavior of a hot-isostatically-pressed (HIPed) sil- 
icon nitride was investigated over ranges of constant stresses, 
constant stressing rates, and cyclic loading at 1150-1370°C. At 
1150°C, static and dynamic fatigue failures were governed by slow 
crack growth mechanism. Creep rupture was the dominant failure 
mechanism in static fatigue at 1260 and 1370°C. A transition of fail- 
ure mechanism from slow crack growth to creep rupture appeared 
at stressing rates <10-* MPa/s for dynamic fatigue at 1260 and 
1370°C. At 1150—-1370°C, cyclic loading appeared to be less dam- 
aging than static loading as cyclic fatigue specimens last longer 
than static fatigue specimens under the same maximum stresses. 


9550 (CONF-921101-32) lon beam synthesis of IrSiz by 
implantation of 2 MeV Ir ions. Sjoreen, T.P. (Oak Ridge National 
Lab., TN (United States)); Chisholm, M.F.; Hinneberg, H.J. Oak 
Ridge National Lab., TN (United States). Nov 1992. 7p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC05- 
840R21400. From 16. Material Research Society international 
symposium on the scientific basis for nuclear waste management 
fall meeting; Boston, MA (United States); 30 Nov - 5 dec 1992. Or- 
der Number DE93005755. Source: OSTI; NTIS; INIS; GPO Dep. 
Formation of a buried IrSig layer in (111) oriented Si by ion 
implantation and annealing has been studied at an implantation en- 
ergy of 2 MeV for substrate temperatures of 450—550C. Rutherford 
backscattering (RBS), ion channeling and cross-sectional transmis- 
sion electron microscopy showed that a buried epitaxial IrSig layer 
is produced at 550C by implanting > 3.4 x 10'7 Ir/cm? and subse- 
quently annealing for 1 h at 1000C plus 5 h at 1100C. At a dose of 
3.4 x 1017 Ir/em?, the thickness of the layer varied between 120 
and 190 nm and many large IrSig precipitates were present above 
and below the film. Increasing the dose to 4.4 x 1017 Ir/em? im- 
proved the layer uniformity at the expense of increased lattice 
damage in the overlying Si. RBS analysis of layer formation as a 
function of substrate temperature revealed the competition between 
the mechanisms for optimizing surface crystallinity vs. IrSig layer 
formation. Little apparent substrate temperature dependence was 
evident in the as-implanted state but after annealing the crystallinity 
of the top Si layer was observed to deteriorate with increasing 
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substrate temperature while the precipitate coarsening and coales- 
cence improved. 


9551 (CONF-921101-67) A vibrational analysis of Au 
implanted Al,0, single crystals: lon and thermal annealing ef- 
fects. Henderson, D.O. (Fisk Univ., Nashville, TN (United States). 
Dept. of Physics); Morgan, S.H.; Mu, R.; Chen, N.; Magruder, R.H. 
Ill; White, C.W.; Zuhr, R.A. Oak Ridge National Lab., TN (United 
States). [1992]. 6p. Sponsored by USDOE, Washington, DC 
(United States); National Aeronautics and Space Administration, 
Washington, DC (United States). DOE Contract AC05-840R21400. 
Grant NAGW-2925;Contract DAAL03-916-0028. From 16. Material 
Research Society international symposium on the scientific basis 
for nuclear waste management fall meeting; Boston, MA (United 
States); 30 Nov - 5 dec 1992. Order Number DE93006216. 
Source: OSTI; NTIS; GPO Dep. 

The implantation of Au into AlzO3 leads to disruption of the crys- 
tal order producing an amorphous layer. Annealing the implanted 
crystals at 1373 K restores the crystallinity and also imparts a pur- 
ple color to the implanted layer which is attributed to a surface 
plasmon resulting from the formation of Au colloids. 


9552 (CONF-9211144—5) Flux pinning structures in melt- 
processed YBajCu,07_,. Kroeger, D.M.; Wang, Z.L.; Goyal, A. 
Oak Ridge National Lab., TN (United States). [1992]. 5p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC05-840R21400. From 5. United States/Japan workshop on high 
T. superconductors; Tsukuba (Japan); 9-10 Nov 1992. Order Num- 
ber DE93005151. Source: OSTI; NTIS; GPO Dep. 

Microstructural examination of melt-processed YBajCu307__, 
has revealed the presence of a high density of stacking faults in 
the 123 surrounding entrapped 211 particles. Estimates of their 
pinning effectiveness and density suggest that dislocation loops 
bounding these stacking faults may explain the increase in Je in 
melt-processed material with 211/123 interfacial area. 


9553 (CONF-9211157-2) Factors influencing the thermal 
shock behavior of ceramics. Becher, P.F.; Warwick, W.H. Oak 
Ridge National Lab., TN (United States). [1992]. 12p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract ACO5- 
840R21400. From International conference of thermal shock and 
thermal fatigue behavior of advanced ceramics; Schloss-Ringberg 
(Germany); 9-13 Nov 1992. Order Number DE93005762. Source: 
OSTI; NTIS; GPO Dep. 

Application of ceramics requires resistance to tensile stresses 
from steep thermal gradients. Among popular test techniques to 
evaluate thermal stress/shock resistance is the down-quench test 
where the strength retained is determined after quenching. When 
the temperature difference is sufficient to cause loss in strength, 
this temperature difference represents the critical temperature drop, 
AT;-. The thermal shock resistance becomes greater as 
AT. increases. However, heat conduction within the sample during 
quenching results in temperature (and surface tensile stresses) 
gradients that are less in thin samples as compared to thick sam- 
ples. In fact, the AT-values for a given material will decrease and 
then reach or approach a constant value with increase in sample 
thickness. Increases in fracture toughness and thermal conductivity 
yield significant increases in AT-values in SiC whisker-reinforced 
alumina versus unreinforced alumina. Changes in the thermal 
shock damage from large cracks in alumina to a high density of 
microcracks in zirconia toughened alumina composites are indi- 
cated as one source of their improved thermal shock resistance. 


9554 (CONF-921206-7) Fabrication and properties of 
Si,N, with rare earth apatite grain boundary phases. Tiegs, 
T.N.; Nunn, S.D.; Ploetz, K.L.; Menchoffer, P.A.; Walls, C.A. Oak 
Ridge National Lab., TN (United States). [1992]. 7p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC05- 
840R21400. From Materials Research Society (MRS) symposium; 
Boston, MA (United States); 2-6 Dec 1992. Order Number 
DE93005752. Source: OSTI; NTIS; GPO Dep. 

The rare earth-oxide and nitride apatites were examined as grain 
boundary phases in silicon nitride to assess their potential for de- 
veloping high toughness materials using gas-pressure-sintering. 
Densification was dependent on the quantity of additives used with 
high densities achieved at equivalent oxygen contents of ~8%. 
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Fracture toughnesses (K;,) up to 8-10 MPA,/m were obtained for 
some compositions. Ambient temperature flexural strengths were in 
the range of 400-720 MPa; however, the strengths at elevated 
temperatures (1200°C) were reduced from these values. 


9555 (CONF-921206-8) Sintered reaction-bonded silicon 
nitride by microwave heating. Tiegs, T.N.; Kiggans, J.O. Jr.; 
Ploetz, K.L. Oak Ridge National Lab., TN (United States). [1992]. 
7p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC05-840R21400. From Materials Research Society 
(MRS) symposium; Boston, MA (United States); 2-6 Dec 1992. Or- 
der Number DE93005753. Source: OSTI; NTIS; GPO Dep. 

Sintered silicon nitride has many desired properties; however, for 
most applications these materials are too expensive to compete 
with metal parts. Sintered fraction-bonded silicon nitride (SRBSN) 
is more economical, with raw material costs <27% those of com- 
parable high-purity materials, making it competitive with metal 
parts. Conventional processing of SRBSN requires long nitridation 
times and a two-step firing process. Microwave (M) heating re- 
duces the reaction times and is performed in a one-step process, 
thereby simplifying the operation. The flexural strength of the M- 
SRBSN is equivalent to the strength of some materials made from 
higher-cost powders. Thus, these materials maybe appropriate for 
a number of applications. 


9556 (CONF-930164—6) Fracture toughness (K,, and ~ywor) 
of a HiPed Si,N, at elevated temperatures. Wereszczak, A.A. 
(Oak Ridge National Lab., TN (United States)); Ferber, M.K.; 
Sanders, R.R.; Jenkins, M.G.; Khandelwal, P. Oak Ridge National 
Lab., TN (United States). [1993]. 32p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC05-840R21400. 
From 17. annual conference on composites and advanced ceram- 
ics; Cocoa Beach, FL (United States); 11-15 Jan 1993. Order 
Number DE93006745. Source: OSTI; NTIS; GPO Dep. 

Chevron-notched bend bars of a hot isostatically pressed 
(HiPed) silicon nitride (PY6) were tested in three-point flexure in air 
at 25, 1000, 1200, 1300, and 1400°C. Stable crack growth was 
consistently produced at all the test temperatures. Average fracture 
toughness, K,., and work of fracture, yy, decreased from 6.4 
MPae,/m and 52 J/m?, respectively, at 25C to 4.5 MPae,/m and 
44 J/m? at 1200°C; a 29% and 15% decrease in Ki, and yor. 
Tests conducted at 1300°C and 1400°C activated high temperature 
deformation mechanisms, which effectively caused greater speci- 
men ductility and apparent greater fracture resistances. At 1400°C, 
Ki-and -ywor were 6.5 MPae,/m and 159 J/m?, respectively. 


9557 (CONF-930318—4) Evaluation of ceramic materials 
for an advanced steam-methane reformer. Keiser, J.R. (Oak 
Ridge National Lab., TN (United States)); Federer, J.I.; Williams, 
J.J.; Rosenberg, R.A. Oak Ridge National Lab., TN (United States). 
[1993]. 15p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO5-840R21400 ;FC02-881D12797. From 
NACE annual corrosion conference and materials performance and 
corrosion show; New Orleans, LA (United States); 7-12 Mar 1993. 
Order Number DE93005931. Source: OSTI; NTIS; GPO Dep. 

Four ceramic materials (three silicon carbides and one silicon 
carbide particle-strengthened alumina composite) were corrosion 
tested to assess their suitability for application as tubes for a 
steam-methane reformer. Corrosion tests were conducted in simu- 
lated reformer atmospheres at temperatures in the range 595 to 
1040°C. The fragmented, non-adherent oxide layer (cristobalite) 
that formed on SiC ceramics increased in thickness with increasing 
temperature, steam partial pressure, and exposure time. The SiC- 
Al2O3 composite also formed a thin reaction zone as SiC particles 
near the surface oxidized and then reacted with residual aluminum 
alloy or the alumina matrix, but, unlike the oxide layer on the SiC 
ceramics, the reaction zone thickness did not increase with expo- 
sure time. The strengths of the ceramic materials were measured 
using four-point flexure tests. Based on the limited data available, 
none of the materials showed a significant strength change that 
could be related to exposure temperature or steam partial pres- 
sure. For all four materials at 1040°C, the samples with the 
longest exposure time showed the lowest strength; however, this 


decrease was probably not statistically significant, given the limited 
number of samples tested. 
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9558 (DOE/ER/45451-2) Structure, stoichiometry and sta- 
bility in magnetopilumbite and £-alumina type ceramics: 
Technical progress report. Cormack, A.N.; Park, J.G. New York 
State Coll. of Ceramics, Alfred, NY (United States). Dec 1992. 5p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG02-91ER45451. Order Number DE93007303. Source: 
OSTI; NTIS; GPO Dep. 

Work has continued on the computer simulation of atomic scale 
defect complexes in polyaluminates with the magnetoplumbate and 
B-alumina structures. More stringent criteria have been developed 
for determining the viability of interatomic potential models for 
these complex structured materials, details of the cation coordina- 
tion having been found to be important. It appears that the 
energetics of point defect complex formation is the reason why Ba 
hexa-aluminate does not adopt the magnetoplumbate structure, in 
contrast to Sr hexa-aluminate, which does. 


9559 (DOE/PC/91309-T6) High temperature alkali corro- 
sion of ceramics in coal gas: Quarterly progress report No. 5, 
September 1, 1992—-December 1, 1992. Pickrell, G.R.; Sun, T.; 
Brown, J.J. Virginia Polytechnic Inst. and State Univ., Blacksburg, 
VA (United States). Center for Advanced Ceramic Materials. 24 
Nov 1992. 12p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG22-91PC91309. Order Number 
DE93007619. Source: OSTI; NTIS; GPO Dep. 

Calcia-stabilized cubic zirconia was mixed with soda, then fired 
at 840-1100 C. SiC was also reacted with alkali-containing atmos- 
phere at 1000 C. 


9560 (ETDE/JP-mf-93768462, pp. 23-34) Technical devel- 
opment of ceramic gas turbines.: 300 kW class regenerative 
two-shaft ceramic gas turbine for cogeneration. Tatsumi, T. 
(Kawasaki Heavy Industries, Ltd., Tokyo (Japan)). New Energy and 
Industrial Technology Development Organization, Tokyo (Japan). 
Sep 1992. 86p. (In Japanese). In 12th annual progress report of 
the fuel and power storage technology subcommittee. Order Num- 
ber DE93768462. Source: OSTI; NTIS (US Sales Only). 

The developmental results of the 300 kW class regenerative two- 
shaft ceramic gas turbine (CGT) for cogeneration systems until 
fiscal 1991 were reported which has been promoted by the Fuel 
and Power Storage Technology Subcommittee as a part of the de- 
velopment of practical techniques since 1988. The molding study 
on heat resistant silicon nitride parts was successfully completed 
without any problems in fabrication, and block structure was 
adopted for large complex parts such as a scroll together with the 
new joint method. Turbine components such as a compressor, 
combustor, turbine rotor and heat exchanger were also develo 
for the CGT. As the test bed of the fundamental CGT (1,200°C), 
the fundamental GT (900°C) composed of metal parts was fabri- 
cated and put on test operation. Based on test results, the basic 
design of the fundamental CGT was reexamined, and the detail 


design of ceramic parts and peripheral metal parts was promoted. 
8 figs., 2 tabs. 


9561 (IC-92/344) Lighter Alkali hydride and deuteride 1: 
Electronic properties of pure solids. Islam, A.K.M.A. Interna- 
tional Centre for Theoretical Physics, Trieste (Italy). Oct 1992. [60] 
Source: OSTI; NTIS (US Sales Only); INIS. 

The properties of lighter alkali hydrides of metals which crystal- 
lize in the rock-salt structure are discussed. First, the properties of 
pure crystals which are dominated by the electrons, in particular 
the energy levels and the eigenstates of the electrons in the ab- 
sence of lattice defects are considered. After that, the optical 
properties of the solids excited at photon energies larger than those 
appropriate to lattice vibration and dominated by the transition of 
electron from the occupied core and valence levels to the normally 
empty conduction states, are discussed. 127 refs, 29 figs, 17 tabs. 


9562 (INIS-mf-13436, pp. 0.11) Superconducting oxides 
and related compounds. Saitovitch, E.B. (Centro Brasileiro de 
Pesquisas Fisicas (CBPF), Rio de Janeiro, RJ (Brazil)). Comision 
Nacional de Energia Atomica, Buenos Aires (Argentina). 1992. 
[164] (CONF-9210294—: LACAME '92: Latin American conference 
on the applications of the Moessbauer effect, Buenos Aires (Ar- 
gentina), 5-9 Oct 1992). In Latin American conference on the 





applications of the Moessbauer effect. Order 
DE93615942. Source: OSTI; NTIS (US Sales Only); INIS. 
Short communication. SUPERCONDUCTORS /moessbauer 
effect; SUPERCONDUCTORS /oxides; CHARGE CARRIERS; COP- 
PER IONS; CRYSTAL STRUCTURE; INORGANIC COMPOUNDS; 
IRON COMPOUNDS; IRON 57; SUPERCONDUCTORS; OXIDES 


9563 (INIS-mf-13436, pp. 12.1) Moessbauer spec- 
troscopy and muon spin relaxation in semiconducting 
YBa2(Cu,_,Fex)30¢,;. Sypli, A. (Technische Univ. Braunschweig 
(Germany)); Klauss, H.H.; Litterst, F.J.; Saitovitch, E.B.; Vanacken, 
J.; Torikai, E.; Nagamine, K. Comision Nacional de Energia Atom- 
ica, Buenos Aires (Argentina). 1992. [164] (CONF-9210294—: 
LACAME '92: Latin American conference on the applications of the 
Moessbauer effect, Buenos Aires (Argentina), 5-9 Oct 1992). In 
Latin American conference on the applications of the Moessbauer 
effect. Order Number DE93615942. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. SUPERCONDUCTORS /iron compounds; 
SUPERCONDUCTORS /moessbauer effect; CORROSION; CRYS- 
TAL DOPING; DOPED MATERIALS; IRON; MAGNETIC 
MATERIALS; MAGNETIC PROPERTIES; MATERIALS TESTING; 
MUON SPIN RELAXATION; OXYGEN; SOLID CLUSTERS; SU- 
PERCONDUCTORS 


Number 


9564 (INIS-mf-13436, pp. 12.3) Moessbauer studies of 
(La,Gd)-Sr-Cu-O doped with iron. Marquez Jacome, M.A. (Uni- 
versidad Nacional Mayor de San Marcos, Lima (Peru). Facultad de 
Ciencias Fisicas); Saitovitch, E.B.; Garcia, S.G. Comision Nacional 
de Energia Atomica, Buenos Aires (Argentina). 1992. [164] (CONF- 
9210294—: LACAME ’92: Latin American conference on the 
applications of the Moessbauer effect, Buenos Aires (Argentina), 5- 
9 Oct 1992). In Latin American conference on the applications of 
the Moessbauer effect. Order Number DE93615942. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication. HIGH-TC SUPERCONDUCTORS /iron 
compounds; HIGH-TC SUPERCONDUCTORS/moessbauer effect; 
COORDINATION NUMBER; CRYSTAL DOPING; CRYSTAL 
STRUCTURE; DOPED MATERIALS; HYPERFINE STRUCTURE; 
IRON; LIGANDS; OXYGEN; X-RAY DIFFRACTION 


9565 (INIS-mf-13436, pp. 12.6) Some physical investi- 
gations on the  peroviskite-like systems RBa2Fe,0z,, 
(R=La,Nd,Sm,Gd,Y). Elzunair, Amal (Khartoum Univ. (Sudan)); El- 
massalami, Mohammed. Comision Nacional de Energia Atomica, 
Buenos Aires (Argentina). 1992. [164] (CONF-9210294—: LACAME 
'92: Latin American conference on the applications of the Moess- 
bauer effect, Buenos Aires (Argentina), 5-9 Oct 1992). In Latin 
American conference on the applications of the Moessbauer effect. 
Order Number DE93615942. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short communication. HIGH-TC SUPERCONDUCTORS/ 
ceramics; HIGH-TC SUPERCONDUCTORS/iron compounds; 
HIGH-TC SUPERCONDUCTORS/moessbauer effect; ACTIVATION 
ENERGY; ELECTRIC CONDUCTIVITY; CERAMICS; HYPERFINE 
STRUCTURE; IRON; LATTICE PARAMETERS; MAGNETIC 
PROPERTIES; PEROVSKITE 


9566 (INIS-mf-13436, pp. 12.7) Moessbauer and X-ray 
studies of YBaCuO doped with tin for different oxygen con- 
tents. Quintana, G. (Buenos Aires Univ. (Argentina). Facultad de 
Ingenieria); Goya, G.F.; Goeta, A.E.; Punte, G.; Mercader, R.C. 
Comision Nacional de Energia Atomica, Buenos Aires (Argentina). 
1992. [164] (CONF-9210294—: LACAME '92: Latin American con- 
ference on the applications of the Moessbauer effect, Buenos Aires 
(Argentina), 5-9 Oct 1992). In Latin American conference on the 
applications of the Moessbauer effect. Order Number 
DE93615942. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. CRYSTAL DOPING/high-te supercon- 
ductors; CRYSTAL DOPING/moessbauer effect; CRYSTAL 
STRUCTURE; DOPED MATERIALS; HYPERFINE STRUCTURE; 
OXYGEN; STOICHIOMETRY; TIN; TIN COMPOUNDS 


9567 (INIS-mf-13436, pp. 5.4) Thermal evolution and sta- 
bility of a tin nitride obtained by reactive sputtering. Lima, R.S. 
(Rio Grande do Sul Univ., Porto Alegre, RS (Brazil). Inst. de 
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Fisica); Dionisio, P.H.; Schreiner, W.H.; Achete, C. Comision Na- 
cional de Energia Atomica, Buenos Aires (Argentina). 1992. [164] 
(CONF-9210294—: LACAME '92: Latin American conference on 
the applications of the Moessbauer effect, Buenos Aires (Ar- 
gentina), 5-9 Oct 1992). In Latin American conference on the 
applications of the Moessbauer effect. Order Number 
DE93615942. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. TIN NITRIDES/moessbauer effect; TIN NI- 
TRIDES/sputtering; ANNEALING; INTERNAL CONVERSION; 
OXIDATION; PLASMA; RADIATION SCATTERING ANALYSIS; 
SURFACE COATING; THIN FILMS; SPUTTERING; X-RAY 
DIFFRACTION 


9568 (INIS-mf-13436, pp. 5.5) Synthesis of iron silicides 
starting with Fe/Si multilayers. Saul, C.K. (Rio Grande do Sul 
Univ., Porto Alegre, RS (Brazil). Inst. de Fisica); Amaral, L.; 
Schreiner, W.H. Comision Nacional de Energia Atomica, Buenos 
Aires (Argentina). 1992. [164] (CONF-9210294—: LACAME '92: 
Latin American conference on the applications of the Moessbauer 
effect, Buenos Aires (Argentina), 5-9 Oct 1992). In Latin American 
conference on the applications of the Moessbauer effect. Order 
Number DE93615942. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. IRON SILICIDES/annealing; IRON SILI- 
CIDES/moessbauer effect; BACKSCATTERING; ELECTRON 
BEAMS; ELECTRONIC EQUIPMENT; FIBER OPTICS; INTERNAL 
CONVERSION; ANNEALING; LAYERS; OPTICAL SYSTEMS; 
QUALITATIVE CHEMICAL ANALYSIS; RADIATION SCATTERING 
ANALYSIS; RUTHERFORD SCATTERING; X-RAY DIFFRACTION 


9569 (INIS-mf-13436, pp. 0.13) Minority phases relevant 
to Nd-Fe-B magnets: some recent results. Missell, F.P. (Sao 
Paulo Univ., SP (Brazil). Inst. de Fisica); Rechenberg, H.R.; Neiva, 
A.C.; Politano, R.; Landgraf, F.J.G. Comision Nacional de Energia 
Atomica, Buenos Aires (Argentina). 1992. [164] (CONF-9210294—: 
LACAME '92: Latin American conference on the applications of the 
Moessbauer effect, Buenos Aires (Argentina), 5-9 Oct 1992). In 
Latin American conference on the applications of the Moessbauer 
effect. Order Number DE93615942. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. FERROCYANIDES/magnets; FER- 
ROCYANIDES/moessbauer _ effect; COBALT COMPOUNDS; 
ELECTRON TRANSFER; FERROCYANIDES; MAGNETS; _IN- 
FRARED SPECTRA; IRON IONS; STRUCTURAL CHEMICAL 
ANALYSIS; VALENCE 


9570 (INIS-mf-13436, pp. 5.8) The influence of thermal 
steps on the formation of Iron-silicides. Santos, D.L.P. (Rio 
Grande do Sul Univ., Porto Alegre, RS (Brazil). Inst. de Fisica); 
Amaral, L.; Souza, J.P. Comision Nacional de Energia Atomica, 
Buenos Aires (Argentina). 1992. [164] (CONF-9210294—: LACAME 
92: Latin American conference on the applications of the Moess- 
bauer effect, Buenos Aires (Argentina), 5-9 Oct 1992). In Latin 
American conference on the applications of the Moessbauer effect. 
Order Number DE93615942. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short communication. THIN FILMS/moessbauer effect; THIN 
FILMS/radiation scattering analysis; BACKSCATTERING; CRYS- 
TAL STRUCTURE; INTERNAL CONVERSION; IRON; IRON 
SILICIDES; LAYERS; PHASE STUDIES; PHYSICAL VAPOR DE- 
POSITION; SILICON; SUBSTRATES 


9571 (INIS-mf-13436, pp. 6.1) lron-57 Moessbauer spec- 
troscopic study of iron oxide pillared clays synthesised by 
microwave heating. Berry, F.J. (Open Univ., Milton Keynes 
(United Kingdom)); Oates, G.; Rao, K.K. Comision Nacional de 
Energia Atomica, Buenos Aires (Argentina). 1992. [164] (CONF- 
9210294—-: LACAME '92: Latin American conference on the 
applications of the Moessbauer effect, Buenos Aires (Argentina), 5- 
9 Oct 1992). In Latin American conference on the applications of 
the Moessbauer effect. Order Number DE93615942. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication. CATALYSTS/moessbauer effect; 
CATALYSTS/montmorillonite; CATALYSIS; CATALYSTS; MONTMO- 
RILLONITE; HEAT TREATMENTS; HYDROGENATION; IRON 
OXIDES; IRON 57 
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9572 (INIS-mf—13436, pp. 10.5) Lattice-dynamics of the in- 
termediate oxide of tin. Moreno, M.S. (La Plata Univ. Nacional 
(Argentina). Dept. de Fisica); Mercader, R.C. Comision Nacional 
de Energia Atomica, Buenos Aires (Argentina). 1992. [164] (CONF- 
9210294—: LACAME '92: Latin American conference on the 
applications of the Moessbauer effect, Buenos Aires (Argentina), 5- 
9 Oct 1992). In Latin American conference on the applications of 
the Moessbauer effect. Order Number DE93615942. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication. TIN OXIDES/crystal lattices; TIN OXIDES/ 
moessbauer effect; CRYSTAL-PHASE TRANSFORMATIONS; 
DEBYE-WALLER FACTOR; DYNAMICS; HYPERFINE STRUC- 
TURE; TEMPERATURE DEPENDENCE 


9573 (INIS-mf-13436, pp. 4.12) lsomer shift-local structure 
correlation in iron borides. Sanchez, F.H. (La Plata Univ. Na- 
cional (Argentina). Dept. de Fisica); Fernandez van Raap, M.B. 
Comision Nacional de Energia Atomica, Buenos Aires (Argentina). 
1992. [164] (CONF-9210294—: LACAME '92: Latin American con- 
ference on the applications of the Moessbauer effect, Buenos Aires 
(Argentina), 5-9 Oct 1992). In Latin American conference on the 
applications of the Moessbauer effect. Order Number 
DE93615942. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. IRON BORIDES/moessbauer effect; IRON 


BORIDES/structural chemical analysis; CORRELATIONS; INTER- 
STITIALS; ISOMER SHIFT 


9574 (IS-M-722) Recrystallization of amorphous and 
nanocrystalline NdBa,Cu,0,_, and GdBazCu,07_,. Folkerts, 
T.J. (lowa State Univ. of Science and Technology, Ames, IA 
(United States). Inst. for Physical Research and Technology); Den- 
nis, K.W.; Yoo, S.l.; Xu, Y.; Kramer, M.J. Ames Lab., IA (United 
States). [1992]. 4p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-82 ;FG02- 
90ER45427. (CONF-920802-47: Applied superconductivity 
conference, Chicago, IL (United States), 23-28 Aug 1992). Order 


Number DE93004469. Source: OSTI; NTIS; INIS; GPO Dep. 


Using a novel melt-spinning technique, we have produced 
both amorphous and nanocrystalline NdBa2Cu307_, and 
GdBazCu,07_, materials. Samples melt-spun in O, consist of 
nanocrystals with the tetragonal 123 structure while those pro- 
cessed in No show an amorphous matrix with small amounts of 
crystalline BaCuzO2, as shown by XRD and TEM studies. The dif- 
ference is due to the strong dependence of the phase relations on 
the Oz partial pressure. Superconductivity can be fully restored by 
heating above 1000C followed by a 450C anneal in O2. High tem- 
perature XRD studies show that the 123 phase crystallizes directly 
from the amorphous matrix below 800C. Poor superconducting 
properties for sample heated below 1000C are attributed to disor- 
der on the heavy metal sites. 4 figs, 6 refs. 


9575 (IS-M-731) Critical current enhancement by neutron 
irradiation of rapidly textured Bi,Sr2CaCu2O,g. Kramer, M.J. 
(Ames Lab., IA (United States)); Arrasmith, S.R.; McCallum, R.W.; 
Farmer, J.W. Ames Lab., IA (United States). 24 Aug 1992. 4p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-82 ;FG02-90ER45427. (CONF-920802-39: 
Applied superconductivity conference, Chicago, IL (United States), 
23-28 Aug 1992). Order Number DE93004453. Source: OSTI; 
NTIS; INIS; GPO Dep. 

We have investigated the effect of fast neutron irradiation on c- 
axis aligned BizSr2CaCU20, (Bi2212) produced using a new 
technique. Amorphous Bi2212 was crystallized under 20 MPa uni- 
axial stress at 870°C for 6 hrs. DC SQUID shows a transition 
onset of 90K. Material was cut into 2 x 2 x 0.150 mm slabs, 
sealed in quartz ampules, and irradiated at fluences of 10'*, 5 x 
10°, 25 x 10'7, and 7.2 x 10 m/cm?. DC SQUID results show 
that Je is increased by a factor of 2.5 at 10K for fluences of 7.2 x 
10'” for H parallel to c-axis for fields less than 3 T. The higher the 
fluence, the lower the dependency of Jc on applied field and tem- 
perature. T, decreased by 1 K for a fluence of 2.5 x 10’? n/cm? 
with an additional 2 K drop for 7.2 x 10'? mcm?. The increase in 
the width of the high field hysteresis loops for increasing fluence is 
more pronounced for samples measured normal to the c-axis. 
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9576 (IS-M-732) Superconductivity and flux pinning in 
Nd,,,Bay_,Cu307,;. Yoo, S.l.; Kramer, M.J.; McCallum, R.W. 
Ames Lab., IA (United States). 24 Aug 1992. 4p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W- 
7405-ENG-82. (CONF-920802-42: Applied superconductivity 
conference, Chicago, IL (United States), 23-28 Aug 1992). Order 
Number DE93004444. Source: OSTI; NTIS; INIS; GPO Dep. 

The substitution of Nd*® for Bat? in Nd,,,Bap_,Cu307,;5 
(Nd123ss) increase the occupation of O(5) sites. For x > 0.1 there 
is a significant depression of T-and for x < 0.1 there is no 
substantial decrease T,.within experimental error. T-vs x is charac- 
terized by two plateaus analogous T-vs 6 in YBagCu307_¢ (Y123). 
Analysis of oxygen contents of Nd123ss suggests the analogy with 
Y123 is valid. The transition width and Meissner fraction for all 
Ndi23ss samples are strongly dependent on the sintering tempera- 
tures. While T.is not affected over the range 0<x<0.1, the 
oxygens surrounding the substituted Ba sites are expected to lo- 
cally suppress the superconducting order parameter. Hysteresis 
measurements exhibited a small increase in the magnetic Jc, but 
flux creep measurements showed no apparent effects of the substi- 
tution on the flux pinning energy. 


9577 (IS-M-733) Phase diagram effects in rapid thermal 
processing of REBa2Cu307_;. McCallum, R.W. (Ames Lab., IA 
(United States)); Kramer, M.J.; Weir, S.T. Ames Lab., IA (United 
States). 24 Aug 1992. 4p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-82. (CONF-920802— 
41: Applied superconductivity conference, Chicago, IL (United 
States), 23-28 Aug 1992). Order Number DE93004445. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Recent investigations of rapid thermal processing of 
REBazCu307_, by drop tube melting, laser surface treatment and 
shock compaction have shown that the microstructure resulting 
from these processes is a complex mixture of non-equilibrium 
phases. While it is tempting to ascribe the variations in microstruc- 
ture to variations in quench rates between the processes, we will 
demonstrate that with the exception of extremely rapid solidification 
from above the liquidus, the microstructure and phase distribution 
results from the heating rather than the cooling part of the curve. 
Since all of the above processes induce non-uniform heating, dif- 
ferent parts of the sample reach different maximum temperatures. 
The maximum temperature reached, and the time spent near that 
maximum, uniquely determine the starting state of the quench. If 
the entire sample is not above the liquidus the sluggishness of the 
peritectic reactions results in similar microstructure regardless of 
the quench rate. Upon annealing the final microstructure is much 
more dependent on the number of nucleation sites than on the 
type of site resulting in a uniform REBajCu307_, microstructure 
over a broad range of processing parameters. 


9578 (IS-M-737) Synthesis, processing and properties of 
TisSiz. Kim, Y.; Thom, A.J.; Akinc, M. Ames Lab., IA (United 
States). [1992]. 20p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-82. (CONF-9211117— 
4: Minerals, Metals, and Materials Society/American Society for 
Metals (TMS/ASM) materials week ‘92, Chicago, IL (United States), 
2-5 Nov 1992). Order Number DE93004465. Source: OSTI; NTIS; 
INIS; GPO Dep. 

TisSiz was synthesized by arc melting of Ti and Si elemental 
powders. TisSig buttons were milled and sieved up to -325 mesh 
size powders, which were densified using HIPing. Microcracks in 
larger grains are observed for the HiPed microstructures with initial 
powder size of -325 mesh. Six hour milling of -325 mesh powder 
resulted in fine grain size (about 1 um in diameter) with no microc- 
racks after HIPing. Mechanical properties, such as hardness and 
fracture toughness, were measured for HiPed TisSig. Thermal ex- 
pansion coefficients along the a and c axis were measured as a 
function of temperature using a high temperature X-ray technique. 
Anisotropy in thermal expansion coefficient is belitved to be one of 
the major causes for microcracks in larger grains. Oxidation behav- 
iors of consolidated TisSig were investigated in terms of weight 
changes at 1000C in air. 


9579 (LA-SUB-93-9) Los Alamos National Laboratory fi- 
nal report. Lopez, W.H. (New Mexico Univ., Albuquerque, NM 
(United States). Center for Micro-Engineered Ceramics). Los 





Alamos National Lab., NM (United States); New Mexico Univ., 
Albuquerque, NM (United States). Center for Micro-Engineered Ce- 
ramics. [1993]. 65p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. Order Number 
DE93006336. Source: OSTI; NTIS; INIS; GPO Dep. 

Five subtasks are reported on: laser ablation synthesis of 
nanophase ceramic powders (alumina, AIN), preparation of high- 
purity submicron MoSi., microwave sintering of ceramics, synthesis 
of high-purity mullite, and scale-up of aerosol decomposition for ce- 
ramic powder production. 


9580 (LA-UR-92-3526) Growth and characterization of 
laser-deposited superconducting Bi-Sr-Ca-Cu-O thin films. 
Kung, P.J.; Muenchausen, R.E. Los Alamos National Lab., NM 
(United States). [1992]. 23p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-36. (CONF- 
921129-4: 39. national symposium of the American Vacuum 
Society, Chicago, li (United States), 9-13 Nov 1992). Order Num- 
ber DE93003792. Source: OSTI; NTIS; GPO Dep. 
Superconducting Bi-Sr-Ca-Cu-0 thin films with thickness 400- 
3,500 A have been deposited on (100) MgO and (100) LaAlO3 by 
a pulsed excimer XeCl laser (+ = 308 nm, 7 = 20 ns, and energy 
density = 4-5 J/cm*). Oxygen pressure during deposition and sub- 
strate temperature are 0.1-100 mTorr and 350—750°C, respectively. 
The as-deposited films were annealed either inside (in situ) or out- 
side (ex situ) the deposition chamber to improve the crystallinity 
and the superconducting transition of the films. Formation of 2212 
and 2223 phases was controlled by tailoring the deposition and an- 
nealing parameters. Corresponding T.'s of these phases in the ex 
situ films measured by zero-field cooled diamagnetic transition at 
10 Oe are 80 K and 110 K; however, the in situ mirror-like shiny 
films with 2223 phase only exhibit T-= 81 K (or 98 K in an a.c. 
field of 0.1 Oe at 125 Hz). These films were also characterized by 
SEM, TEM, SQUID magnetometer and AC susceptometer to study 
their morphology, microstructure, and magnetic properties. The crit- 
ical magnetization current density (J-) of the ex situ films is of the 


order of 107-108 A/cm? and 105-10® A/cm? for H 1 c-axis and H || 
c-axis, respectively, at 7 K up to 5 T. J of the in situ films is two 
orders of magnitude lower than that of the ex situ films, and further 
enhancement of J. appears promising if better crystallinity of the in 
situ films can be achieved. A qualitative phase diagram with re- 
spect to the development of 2212 and 2223 phases are discussed. 


9581 (LA-UR-92-4260) Evolution and dynamics of ex- 
cimer laser vaporized YBa2Cu3;0,_; plumes. Dye, R.C.; 
Brainard, R.; Foltyn, S.R.; Muenchausen, R.E.; Wu, Xin-Di; Nogar, 
N.S. Los Alamos National Lab., NM (United States). [1992]. 13p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. (CONF-921101-49: 16. Material Re- 
search Society international symposium on the scientific basis for 
nuclear waste management fall meeting, Boston, MA (United 
States), 30 Nov - 5 dec 1992). Order Number DE93005474. 
Source: OSTI; NTIS; GPO Dep. 

Pulsed laser deposition of thin films is a technology whose fun- 
damental processes are often poorly understood. Because of the 
difficulty of monitoring in real time either the ablation process itself 
(the laser-solid interaction), or thin film growth (plume-substrate in- 
teraction), studies have largely relied on diagnostic studies of the 
ablated plume and the resulting film to infer details about other 
steps in the process. Information gained from this approach has 
helped improve the production of high-temperature superconduct- 
ing thin films. We have studied plume dynamics during the in-situ 
pulsed laser deposition of YBazgCu307_, thin films. The 248 and 
308 nm lines of an excimer laser were used to generate a plume 
from a bulk YBa2Cu307_, target. Both fast intensified CCD imag- 
ing and spectral diagnostics were used to monitor plume dynamics. 
Variations in the plume distribution as a function of processing gas, 
pressure, fluence, energy, and spot size were monitored by film 
composition and spectral- and time-resolved imaging. 


9582 (LA-UR-92-4276) The mechanical properties of a 
novel SizN,-amorphous Si,N, composite. Reimanis, |.E. (Los 
Alamos National Lab., NM (United States)); Petrovic, J.J.; Sue- 
matsu, H.; Mitchell, T.E.; Leung, O.S. Los Alamos National Lab., 
NM (United States). [1992]. 7p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-7405-ENG-36. 
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(CONF-921101-55: 16. Material Research Society international 
symposium on the scientific basis for nuclear waste management 
fall meeting, Boston, MA (United States), 30 Nov - 5 dec 1992) 
Order Number DE93005473. Source: OSTI; NTIS; GPO Dep. 

The hardness and fracture toughness of a model two-phase 
composite consisting of crystalline SigN, particles in a matrix of 
amorphous Si3N, are examined. The composite is created by beat 
treating high purity, partially amorphous CVD Si3Ng in No for vari- 
ous times and temperatures in order to induce crystallization of the 
a phase. Microindentation tests at temperatures up to 1200C are 
conducted to evaluate the high-temperature hardness and fracture 
toughness. The role of the microstructure is examined using optical 
and transmission electron microscopy. Finally, the relation between 
microstructure and the mechanical properties is discussed. 


9583 (LA-UR-92-4298) Structure, mechanical properties, 
and oxidation behavior of nanolayered MoSi,/SIC coatings. 
Hirvonen, J-P. (Technical Research Centre of Finland, Espoo (Fin- 
land)); Kattelus, H.; Likonen, J.; Suni, |.; Lappalainen, R.; Kung, H.; 
Jervis, T.R.; Nastasi, M. Los Alamos National Lab., NM (United 
States). [1992]. 14p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. (CONF-921101- 
50: 16. Material Research Society international symposium on the 
scientific basis for nuclear waste management fall meeting, Boston, 
MA (United States), 30 Nov - 5 dec 1992). Order Number 
DE93005472. Source: OSTI; NTIS; GPO Dep. 

Structure, hardness, elastic properties, and oxidation of nanolay- 
ered MoSi2/SiC were examined. DC-magnetron and rf -diode 
sputtering were used to deposit MoSiz and SiC, respectively. Total 
number of sublayers of each kind was 90. Nominal thickness of 
MoSiz sublayers was 10 and that of SiC 3 nm. As-deposited mi- 
crostructure was amorphous whereas annealing at 500C for 1 h 
resulted in transformation of MoSi2 into C40 type hexagonal struc- 
ture. However, silicon carbide remained still amorphous. Hardness 
of 11.6 and 20.8 GPa were obtained for as-deposited and an- 
nealed structure; Young moduli were 220 and 290 GPa, which 
yield 232 and 332 GPa for Young moduli of amorphous and crys- 
talline MoSi,. Oxidation tests were carried out in wet conditions at 
400 and 500C; degree of oxidation was determined using the reac- 
tion 'FO(d,p)'70 at 950 keV. The MoSi2/SiC coating gave a good 
protection against oxidation for unalloyed steel. As compared to a 
single MoSiz coating, a slightly higher degree of oxidation and a 
significantly different mechanism of oxidation was observed. This 
was also supported by secondary ion mass spectroscopy. Cracking 
of the coating caused by a thermal mismatch and transformation 
stresses was worse in the case of the single MoSip layer than in 
the case of the composite coating. Thus cracking of the coating 
can be significantly reduced by using a nanolayered structure. 


9584 (LA-UR-92-4322) Novel materials synthesis using 
an intense pulsed ion beam. Gautier, D.C. (Los Alamos National 
Lab., NM (United States)); Muenchausen, R.E.; Rej, D.J.; Roberts, 
B.F.; Waganarr, W.J.; Johnston, G. Los Alamos National Lab., NM 
(United States). [1992]. 8p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-36. (CONF- 
921101-54: 16. Material Research Society _ international 
symposium on the scientific basis for nuclear waste management 
fall meeting, Boston, MA (United States), 30 Nov - 5 dec 1992). 
Order Number DE93005470. Source: OSTI; NTIS; GPO Dep. 

Initial experiments on evaporation from metallic and ceramic tar- 
gets using a pulsed light ion beam source is reported. The source 
is an intense ion beam produced by a 1.2 MV, 300 kJ Anaconda 
generator fitted with an extraction diode. Beam fluences of 10-20 
J/cm? gives a deposition rate of about 30-50 nm per shot, for both 
brass and YBagCu307_, (1-2-3) targets. This is about 1000 times 
greater than comparable rates from pulsed laser deposition (PLD). 
Single-shot ablated 1-2-3 films, deposited on Si, were analyzed us- 
ing RBS; the measured stoichiometry was close to 1-2-3 in 
favorable cases, but shot-to-shot reproducibility was poor. Approxi- 
mately 1% of the available ion beam energy was utilized for these 
initial experiments. The potential for producing large area coatings 
from multi-cation targets and nanophase powders using pulsed ion 
beam deposition will be discussed. 
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9585 (LBL-32311) Mechanics and mechanisms of cyclic 
fatigue-crack propagation in transformation-toughened zirco- 
nia ceramics. Hoffman, M.J. (Lawrence Berkeley Lab., CA (United 
States)); Dauskardt, R.H.; Ritchie, R.O.; Mai, Y.W. Lawrence 
Berkeley Lab., CA (United States). May 1992. 23p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC03- 
76SF00098. (CONF-9208106-2: AUSTCERAM ‘92, Melbourne 
(Australia), 16-21 Aug 1992). Order Number DE93004716. Source: 
OSTI; NTIS; GPO Dep. 

Damage and cyclic fatigue failure under alternating loading in 
transformation-toughened zirconia ceramics is reviewed and com- 
pared to corresponding behavior under quasi-static loading (static 
fatigue). Current understanding of the role of transformation tough- 
ening in influencing cyclic fatigue-crack propagation behavior is 
examined based on studies which altered the extent of the 
tetragonal-to-monoclinic phase transformation in MG-PSZ through 
subeutectoid aging. These studies suggest that near-tip computa- 
tions of the crack-driving force (in terms of the local stress 
intensity) can be used to predict crack-growth behavior under con- 
stant amplitude and variable-amplitude (spectrum) loading, using 
spatially resolved Raman spectroscopy to measure the extent of 
the transformation zones. In addition, results are reviewed which 
rationalize distinctions between the crack-growth behavior of preex- 
isting, “long” (> 2 mm), _ through-thickness cracks and 
naturally-occurring, “small” (1 to 100 ym), surface cracks in terms 
of variations in crack-tip shielding with crack size. In the present 
study, the effect of grain size variations on crack-growth behavior 
under both monotonic (R-curve) and cyclic fatigue loading are 
examined. Such observations are used to speculate on the mecha- 
nisms associated with cyclic crack advance, involving such 
processes as alternating shear via transformation-band formation, 
cyclic modification of the degree of transformation toughening, and 
uncracked-ligament (or grain) bridging. 


9586 (LIU-TEK-LIC—1992-21) Residual stress in ceramics 


and ceramic composites. Linkoeping Studies in Science and 
Technology. Oden, M. Linkoeping Univ. (Sweden). Dept. of Me- 


chanical Engineering. Oct 1992. [100] Source: OSTI; NTIS; INIS. 
Residual stresses in SizN, and SiC have been measured with X- 
ray diffraction after grinding and thermal shock. The produced 
surface stresses are compressive after both treatments. The 
stresses show a strong dependence on the quenching temperature 
up to a certain temperature when cracks relax the stresses. The in- 
fluence of the amount of reinforcing phase on the residual stress 
state in a AlzO3/SiC whisker composite was investigated and cor- 
related to a modified Eshelby model. The agreement is excellent. 
The composite was quenched in liquid He (4K) and the stress 
state measured after show no relaxation of stresses, indicating 
elastic behaviour. An in situ strain measurement as a function of 
temperature conducted on a Al,O3/SiC whisker composite and a 
SiC/TiB2 particle composite show very good agreement with the 
Eshelby model for the AlpO3/SiC system but not agreement for the 
SiC/TiIB. system. The reason is believed to be stress relaxation 
during sample preparation. (au) (53 refs., 24 figs., 14 tabs.). 


9587 (NEI-DK-970) Preparation and characterization of 
high-T. superconducting thin films with high critical current 
densities. Vase, P. NKT Research Center A/S, Broendby (Den- 
mark). Aug 1991[176] Source: OSTI; NTIS; INIS. 

The project was carried out in relation to possible cable and 
electronics applications of high-T, materials. Laser ablation was 
used as the deposition technique because of its stoichiometry con- 
servation. Films were made in the YBazCu307 compound due to 
its relatively simple stoichiometry compared to other High-T. com- 
pounds. Much attention was paid to the critical current density. A 
very high critical current density was reached. By using texture 
analysis by X-ray diffraction, it was found that films with high criti- 
cal current densities were epitaxial, while films with low critical 
current densities contained several crystalline orientations. Four 
techniques for patterning the films were used - photo lithography 
and wet etch, laser ablation lithography, laser writing and electron 
beam lithography and ion milling. Sub-micron patterning has been 
demonstrated without degradation of the superconducting proper- 
ties. The achieved patterning resolution is sufficient for preparation 
of many superconducting components. (AB). 
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9588 (NREL/TP-451-5192) Research on the stability, elec- 
tronic properties, and structure of a-Si:H and its alloys: 
Annual subcontract report, 1 June 1991-31 May 1992. Street, 
R.A. (Xerox Palo Alto Research Center, CA (United States)); Jack- 
son, W.B.; Johnson, N.; Nebel, C.; Hack, M.; Santos, P.; 
Thompson, R.; Tsai, C.C.; Walker, J. National Renewable Energy 
Lab., Golden, CO (United States); Xerox Palo Alto Research Cen- 
ter, CA (United States). Dec 1992. 56p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC02-83CH10093. 
Order Number DE93000050. Source: OSTI; NTIS; GPO Dep. 

Objective is to obtain a comprehensive understanding of struc- 
ture and electronic properties of a-Si:H as they apply to solar cells. 
First observations were of light enhancement and field suppression 
of H diffusion in a-Si:H. Theoretical studies were made of hydrogen 
density of states distribution and its relation to defect metastability. 
Reduced density of light induced defect is observed in a-Si:H de- 
posited in a remote hydrogen plasma reactor at 400 C. Kinetics of 
metastable defect creation using forward bias in a p-i-n diode to in- 
duce defects were studied and compared to light-induced defect 
creation in the same devices. Studies were made of transport at 
high electric field and low temperature. Detailed studies were made 
of kinetics of dopant metastability in n-type and p-type a-Si:H. 


9589 (ORNL/FMP-$91/2, pp. 118-122) ORNL-1(D)}- 
Microwave sintering of ceramics for fuel cells. Janney, M.A. 
(Oak Ridge National Laboratory, TN (United States)); Kimrey, H.D. 
Oak Ridge National Lab., TN (United States). Fossil Energy Pro- 
gram. Apr 1992. In Fossil Energy Advanced Research and 
Technology Development (AR and TD) Materials Program semian- 
nual progress report for the period ending September 30, 1991. 
Fossil Energy Program. 422p. Order Number DE92016504. 
Source: OSTI; NTIS. 

An investigation of the role that ionic and electronic conductivity 
play in determining the ‘microwave effect’ has been initiated. The 
model system that is being investigated is based on the ZrOo- 
CeO, system. This system has two properties that make it 
attractive for study: (1) its total electrical conductivity can be varied 
over several orders of magnitude; and, (2) its conductivity can be 
altered from being predominantly ionic to predominantly electronic 
in nature. The authors will synthesize several different composi- 
tions in the ZrO2-CeO2-Y203 system. The addition of Y203 to the 
system provides a means to fix the level of ionic conductivity in the 
system by the creation of oxygen vacancies. This will allow the au- 
thors to work in a convenient range of conductivities to assure that 
they examine a wide variation in the ionic to electronic conductivity 
ratio. Yttria levels between 0.1 and 3 mol% and ceria levels be- 
tween 10 and 15 mol% will be examined. 


9590 (ORNL/FMP-91/2, pp. 395-402) CARB-4-Engineering- 
scale development of the vapor-liquid-solid (VLS) process for 
the production of silicon carbide whiskers. Hollar, W.E. Jr. (The 
Carborundum Co., Niagara Falls, NY (United States)); Kim, J.; 
Mills, W. Oak Ridge National Lab., TN (United States). Fossil En- 
ergy Program. Apr 1992. In Fossil Energy Advanced Research and 
Technology Development (AR and TD) Materials Program semian- 
nual progress report for the period ending September 30, 1991. 
Fossil Energy Program. 422p. Order Number DE92016504. 
Source: OSTI; NTIS. 

The goal of this program is to develop the VLS SiC Whisker pro- 
cess to an engineering scale in order to establish a commercially 
viable process. Specifically, the program calls for obtaining reliable 
critical process design data for a reactor which is 12 inches wide x 
40 inches long x 12 inches high, and which is capable of producing 
200 - 500 gramv12 hour cycle. Preliminary economic evaluation 
has identified a number of components of the VLS SiC whisker 
process concept which will require either improvement of further 
development in order to achieve reduced production costs and to 
reduce technical uncertainties associated with the process scaleup. 
Improvements in the growth process productivity, through in- 
creases in growth rate and yield of useful product, would reduce 
the production cost. The high cost of process gases necessitates 
the development of a process gas recycle system to reduce pro- 
duction costs. Finally, a cost-effective beneficiation process needs 
to be developed to process the raw or as-synthesized product into 
a form useful for composite reinforcement. To achieve these goals, 





efforts are being focused in three key areas. Whisker growth ex- 
periments are being conducted in Carborundum’s development 
reactor to achieve growth rate improvements and to develop critical 
scaleup data. A simulation model is under development for use in 
the design of the engineering scale reactor, using data obtained in 
the development reactor. Finally, a bench scale beneficiation pro- 
cess is under development to process SiC whiskers produced in 
this program. 


9591 (ORNL/FMP-91/2, pp. 403-405) LANL-4-Vapor-liquid- 
solid SIC whisker process development. Katz, J.D. (Los Alamos 
National Laboratory, NM (United States)). Oak Ridge National Lab., 
TN (United States). Fossil Energy Program. Apr 1992. In Fossil 
Energy Advanced Research and Technology Development (AR and 
TD) Materials Program semiannual progress report for the period 
ending September 30, 1991. Fossil Energy Program. 422p. Order 
Number DE92016504. Source: OSTI; NTIS. 

The Los Alamos National Laboratory has developed a process 
for the synthesis of the VLS SiC whiskers in small, laboratory-scale 
quantitites. Through a long term research effort the authors have 
established the key processing factors important to sucessful fabri- 
cation of high quality VLS SiC whiskers in larger, scaled-up 
quantities. At this point in time, VLS SiC whiskers constitute the 
best form of whisker reinforcement for the manufacture of high 
fracture toughness ceramic composites and scaling-up the produc- 
tion of these whiskers is the crucial issue associated with the 
future development of whisker reinforced ceramic composites. The 
Carborundum Company has been selected to pursue a scale-up 
demonstration of the VLS SiC whisker process. The purpose of 
this program is to assure the effective transfer of the expertise and 
information resident at Los Alamos to Carborundum through the in- 
teraction of the appropriate LANL personnel. 


9592 (ORNL/TM-12214) Chemical vapor infiltration of 


TIB2 composites. Besmann, T.M. (Oak Ridge National Lab., TN 
(United States)); Miller, J.H.; Cooley, K.C.; Lowden, R.A.; Starr, 
T.L. Oak Ridge National Lab., TN (United States). Jan 1993. 26p. 


Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC05-840R21400. Order Number DE93006941. Source: 
OSTI; NTIS; GPO Dep. 

Efficiency of the Hall-Heroult electrolytic reduction of aluminum 
can be substantially improved by the use of a TiB2 cathode sur- 
face. The use of TiB2, however, has been hampered by the brittle 
nature of the material and the grain-boundary attack of sintering- 
aid phases by molten aluminum. In the current work, TiB2 is 
toughened through the use of reinforcing fibers, with chemical va- 
por infiltration (CVI) used to produce pure TiBs. It has been 
observed, however, that the formation of TiB. from chloride precur- 
sors at fabrication temperatures below 900 to 1000°C alloys the 
retention of destructive levels of chlorine in the material. At higher 
fabrication temperatures and under appropriate infiltration condi- 
tions, as determined from the use of a process model, a 
TIB2THORNEL P-25 fiber composite, 45 mm in diam and 6 mm 
thick, has been fabricated in 20 h. The material has been demon- 
strated to be stable in molten aluminum in short-duration tests. 


9593 (SAND—92-1668C) Enhanced vortex pinning and 
critical current density in proton-irradiated YBa,Cu,07_; thin 
films. Venturini, E.L. (Sandia National Labs., Albuquerque, NM 
(United States)); Siegal, M.P.; White, A.E.; Hou, S.Y.; Phillips, J.M. 
Sandia National Labs., Albuquerque, NM (United States). [1992]. 
6p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO4-76DP00789. (CONF-921101-25: 16. Material Re- 
search Society international symposium on the scientific basis for 
nuclear waste management fall meeting, Boston, MA (United 
States), 30 Nov - 5 dec 1992). Order Number DE93005367. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The appropriate fluence of 2.0 MeV H* ions has been shown 
previously to enhance the critical current density J. by a factor of 
two at a magnetic field of 0.9 tesla in 1000 A thick epitaxial films of 
YBa2Cu307_ grown by the ex situ BaF2 process. The as-grown 
films exhibit single crystal-like behavior in both atomic ordering and 
Je versus temperature and magnetic field. TRIM simulations sug- 
gest that H* irradiation generates mainly point defects throughout 
the crystal structure. We show here that such defects produce both 
a large enhancement of J, for fields above 1 tesla and a significant 
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increase in the apparent vortex pinning potential deduced from 
magnetization relaxation data. 


9594 (SAND—92-2111C) Chemically prepared Pb(Zr,Ti)O3 
thin films: The effects of orientation and stress. Tuttle, B.A.; 
Voigt, J.A. Garino, T.J.; Goodnow, D.C.; Schwartz, R.W.; Lamppa, 
D.L.; Headley, T.J.; Eatough, M.O. Sandia National Labs., Albu- 
querque, NM (United States). [1992]. 18p. Sponsored by USDOE, 
Washington, DC (United States); Department of Defense, Washing- 
ton, DC (United States). DOE Contract AC04-76DP00789. 
(CONF-9208197—1: 8. IEEE international symposium on applica- 
tions of ferroelectronics, Greenville, SC (United States), 30 Aug - 2 
sep 1992). Order Number DE93004501. Source: OSTI; NTIS; 
INIS; GPO Dep. 

We have determined the effects that orientation and stress have 
on chemically prepared Pb(Zr,Ti)03 (PZT) film properties. System- 
atic modification of the underlying substrate technology has 
permitted us to fabricate suites of films that have various degrees 
of orientation at a constant stress level, and to also fabricate films 
that are in different states of stress, but have similar orientation. 
We have fabricated highly oriented films of the following composi- 
tions: PZT 60/40, PZT 40/60 and PZT 20/80. Remanent 
polarizations (+60 yC/cm?) greater than the best bulk polycrys- 
talline ferroelectrics were obtained for PZT 40/60 films that were 
under compression and highly (001) oriented. While we show that 
systematically varying orientation influences ferroelectric properties, 
film stress also has a considerable effect. Perhaps the most impor- 
tant concept presented in this paper is that the sign of the film 
stress at the Curie point controls the type of ferroelectric behavior 
exhibited by PZT thin films. Further, our stress measurements as a 
function of thermal history indicate that the coefficient of thermal 
expansion of the paraelectric state is critical in determining the 
type of film ferroelectric behavior. 
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Refer also to citation(s) 7536, 7585, 7622, 7903, 7904, 8286, 
8287, 8288, 8289, 8290, 8291, 8292, 8302, 8303, 8304, 8305, 
8306, 8307, 8308, 8319, 8320, 8321, 8331, 8332, 8333, 8388, 
8389, 8390, 8434, 8536, 8668, 8670, 8976, 9161, 9270, 9307, 
9348, 9371, 9516, 9534, 9553, 9582, 9666, 9829, 9860, 9865, 
9867, 9991, 9994, 10160, 11180, 11193, 11221, 11223, 11406 


9595 (ANL/MSD/CP-78152) Thermally Induced microme- 
chanical stresses in ceramic/ceramic composites. Li, Zhuang 
(Argonne National Lab., IL (United States)); Bradt, R.C. Argonne 
National Lab., IL (United States). Nov 1992. 14p. Sponsored by 
USDOE, Washington, DC (United States); National Aeronautics 
and Space Administration, Washington, DC (United States). DOE 
Contract W-31109-ENG-38. Grant NAGW-199. (CONF-9211157-1: 
International conference of thermal shock and thermal fatigue be- 
havior of advanced ceramics, Schloss-Ringberg (Germany), 9-13 
Nov 1992). Order Number DE93004860. Source: OSTI; NTIS; 
GPO Dep. 

The internal micromechanical stresses which develop in ceramic- 
ceramic composites as a consequence of temperature changes and 
thermoelastic property differences between the reinforcing and ma- 
trix phases are addressed by the Eshelby method. Results for two 
whisker reinforced ceramic matrix composites and for quartz parti- 
cles in porcelain are discussed. It is concluded that the stresses 
which develop in the second phase reinforcing inclusions are quite 
substantial (GPa-levels) and may be highly anisotropic in character. 
These stresses are additive to the macroscopic thermal stresses 
from temperature gradients which are encountered during heating 
and cooling, and also to externally apphed mechanical stresses 
(loads). These micromechanical stresses are expected to be highly 
significant for thermal cycling fatigue and other failure processes. 


9596 (CEA-CONF—10809(Rev.)) Leaching of actinides 
from nuclear waste glass: French experience. Vernaz, E.Y.; 
Godon, N. CEA Centre d'Etudes de la Vallee du Rhone, 30 - Mar- 
coule (France). Dept. des Procedes de Retraitement. 1991. [12] 
(CONF-911123—: 15. international symposium on the scientific ba- 
sis for nuclear waste management, Strasbourg (France), 5-8 Nov 
1991). Source: OSTI; NTIS (US Sales Only); INIS. 
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The activity concentration versus time of a typical LWR glass 
shows that after 300 years most of the activity is attributable to 
three actinides (Np, Pu and Am) and to Tc. This activity de- 
creases slowly, and some 50.000 years are necessary before the 
activity concentration drops to the level of the richest natural ores. 
This paper reviews the current state of knowledge concerning the 
kinetics of actinide release from glass subjected to aqueous leach- 
ing. 


9597 (CEA-CONF—-11083) Damage induced by the elec 
tronic stopping power of swift heavy ions in insulators. 
Bouffard, S.; Toulemonde, M. Grand Accelerateur National d’lons 
Lourds (GANIL), 14 - Caen (France). 1992. [3] (CONF-9203188-: 
Interdisciplinary Conference on Dielectrics: properties, characteri- 
sation and applications, Antibes (France), 23-27 Mar 1992). 
Source: OSTI; NTIS (US Sales Only); INIS. 

When swift heavy ions penetrate through the matter, they re- 
lease their energy by interaction with the target electron gas 
(electronic stopping power). The released energy reaches values 
as high than several ten keV per nanometer of path, so there is 
production of a high density of electronic excitations and ioniza- 
tions. We shail present a general description of the track 
morphologies deduced from Moessbauer spectroscopy, channeling 
Rutherford backscattering experiment, high resolution electron mi- 
croscopy and atomic force microscopy. The efficiency of the 
damage production has been also determined by macroscopic 
measurements such as electrical conductivity. Phenomenological 
models, developed to interpret the damage efficiency, will be dis- 
cussed. (author). 15 figs., 2 figs. 


9598 (CEA-R-5602) Aqueous corrosion of silicate 
glasses. Analogy between voicanic glasses and the French 
nuclear waste glass R7T7. Goldschmidt, F. CEA Centre d'Etudes 
de la Vallee du Rhone, 30 - Marcoule (France). Direction du Cycle 
du Combustible; Paris-11 Univ., 91 - Orsay (France). 30 Oct 1991. 
[150] (In French). Source: OSTI; NTIS (US Sales Only); INIS. 

The behaviour of borosilicate glasses upon aqueous corrosion is 
controlled for long periods of time (>10,000 years) by processes 
which are not directly accessible by means of laboratory experi- 
ments. The analogical approach consists here to compare leaching 
performances between the french nuclear waste glass R7T7 and 
natural volcanic glasses, basaltic and rhyolitic ones. The three 
glasses were leached in the same conditions; open system, 90 deg 
C, initial pH of 9.7. Basaltic and R7T7 glasses having the same ki- 
netic of dissolution, the basaltic glass was chosen as the best 
analogue. (author). refs., figs., tabs. 


9599 (CONF-921101-37) Epitaxial ZnS, ZnSe and ZnS- 
ZnSe superlattices grown on (001)GaAs by pulsed-laser 
ablation. McCamy, J.W. (Tennessee Univ., Knoxville, TN (United 
States). Dept. of Materials Science and Engineering); Lowndes, 
D.H.; Budai, J.D.; Jellison, G.E. Jr.; Herman, |.P.; Kim, S. Oak 
Ridge National Lab., TN (United States). Nov 1992. 6p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC05- 
840R21400. From 16. Material Research Society international 
symposium on the scientific basis for nuclear waste management 
fall meeting; Boston, MA (United States); 30 Nov - 5 dec 1992. Or- 
der Number DE93005420. Source: OSTI; NTIS; INIS; GPO Dep. 

Pulsed KrF (248nm) laser ablation of polycrystalline ZnS and 
ZnSe targets has been used to grow high quality, fully epitaxial 
ZnS and ZnSe thin films on (001) GaAs. Photoluminescence mea- 
surements of the ZnS thin films show strong edge emission, while 
ZnSe thin films show free excitonic as well as donor and acceptor 
peaks. By alternately ablating each target, strained layer superlat- 
tices of the form (ZnSe)m-(ZnS), were grown with as many as 65 
periods of compositional modulation. A ZnS,Se;_, structure also 
was fabricated which simultaneously incorporated both continu- 
ously graded and abrupt compositional changes. 


9600 (CONF-921101—78) Microanalysis of  calcium- 
aluminosilicate glass films grown on a-Al,03 by pulsed-laser 
ablation. Mallamaci, M.P. (Minnesota Univ., Minneapolis, MN 
(United States). Dept. of Chemical Engineering and Materials Sci- 
ence); Carter, C.B.; Bentley, J. Oak Ridge National Lab., TN 
(United States). [1992]. 6p. Sponsored by USDOE, Washington, 
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DC (United States). DOE Contract AC05-840R21400 ;FG02- 
89ER45381 :AC05-76OR00033. From 16. Material Research 
Society international symposium on the scientific basis for nuclear 
waste management fall meeting; Boston, MA (United States); 30 
Nov - 5 dec 1992. Order Number DE93006625. Source: OSTI; 
NTIS; GPO Dep. 

Pulsed-laser ablation has been used to deposit amorphous 
calcium- aluminosilicate films on a-Al2O3 single-crystal substrates. 
The microstructure and composition of each glass film was charac- 
terized using analytical electron microscopy. Composition was 
dependent on substrate temperature during deposition and thick- 
ness of the deposited glass layer. 


9601 (CONF-930164—4) Influence of fiber coatings on the 
oxidation of fiber-reinforced SiC composites. Tortorelli, P.F. 
(Oak Ridge National Lab., TN (United States)); Riester, L.; Low- 
den, R.A.; Nijhawan, S. Oak Ridge National Lab., TN (United 
States). [1993]. 9p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO5-840R21400. From 17. annual 
conference on composites and advanced ceramics; Cocoa Beach, 
FL (United States); 11-15 Jan 1993. Order Number DE93006742. 
Source: OSTI; NTIS; GPO Dep. 

Thermogravimetric analysis was used to study the reaction kinet- 
ics associated with high-temperature air oxidation of graphite- or 
BN-coated Nicalon-reinforced SiC composites. For those with 
graphite interlayers, the shapes of the thermogravimetric curves, 
and the dependencies of weight changes on interfacial layer thick- 
ness and exposure temperature, could be explained on the basis 
of concurrent reactions associated with oxidation of the graphite 
and the formation of SiO, on the matrix and fibers. The oxidation 
resistance of SiC with BN-coated Nicalon fibers was significantly 
better than when graphite coatings were used. Flexure tests of 
Nicalor/graphite/SiC previously oxidized in air at 950°C revealed 
that degradation of fracture resistance can be detected after very 
short exposure times (less than 1 h). Accordingly, a knowledge of 
reaction kinetics is important in characterizing environmental 
effects on fracture and damage and in predicting the rate of prop- 
erties degradation. 12 refs, 4 figs, 2 tabs. 


9602 (CONF-930164-5) Development of an interfacial test 
system for the determination of interfacial properties in fiber 
reinforced ceramic composites. Wereszczak, A.A.; Ferber, M.K.; 
Lowden, R.A. Oak Ridge National Lab., TN (United States). [1993]. 
15p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC05-840R21400. From 17. annual conference on com- 
posites and advanced ceramics; Cocoa Beach, FL (United States); 
11-15 Jan 1993. Order Number DE93006743. Source: OSTI; 
NTIS; GPO Dep. 

In fiber-reinforced ceramic composites, a critical need exists for 
the accurate measurement of interfacial properties such as the 
debond strength, sliding shear stress, and residual stress. The 
characterization of these properties frequently relies on the use of 
indentation techniques and their instrumentation which may suffer 
from one or more of the following: insufficient load capabilities, 
lack of automation, the indentor used produces plastic deformation 
or worse fiber fracture, and/or inability to conduct tests on fibers 
whose diameter may be as small as 10-12 um. The development 
of an interfacial test system at ORNL represents a concerted effort 
at addressing these limitations. A description of the hardware and 
a brief test methodology is presented in addition to a discussion of 
two test cases. 


9603 (CRN-92-42) Contribution to the study of damage 
induced by high energy heavy ions in thermal silicon oxide 
films. Busch, M.C. Strasbourg-1 Univ., 67 (France). Centre de 
Recherches Nucleaires; Strasbourg-1 Univ., 67 (France). May 
1992. [145] (In French). Source: OSTI; NTIS (US Sales Only); INIS. 

Structural and electric properties of silicon oxide films irradiated 
by high energy xenon, nickel or oxygen ions are studied. The local 
atomic structure modifications are evidenced by infra-red spec- 
troscopy. These modifications are highly dependent of ion mass 
and of irradiation fluence. Point defects are formed by rupture of 
Si-O bonds and the SiOz network is deformed producing high 
stresses at Si-O-Si bonds between tetrahedrons, the decrease of 
the mean value of angles between tetrahedrons is correlated to a 





decrease of silicon interatomic distances and a densification ef- 
fect.Damaging cross-sections and track radii are determined for 
each ion. Damages are annihilated by annealing at 950 deg. C for 
1 hour. Electric properties are degraded by irradiation, the interface 
state density is increased and trapped positive charges are cre- 
ated. These defects are correlated to point defects created by 
broken Si-O bonds inside the volume and at the interface. Deep 
level transient spectroscopy shows vacancy-interstitial defects in- 
creasing in concentration with irradiation fluence. These defects 
are similar to those obtained by irradiation with light particles. 


9604 (DOE/CE/23810-8) Materials compatibility and lubri- 
cants research on CFC-refrigerant substitutes: Quarterly 
technical progress report, 1 October 1992-31 December 1992. 
Hourahan, G.C.; Szymurski, S.R. Air-Conditioning and Refrigera- 
tion Technology Inst., Inc., Arlington, VA (United States). Jan 1993. 
31p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG02-91CE23810. Order Number DE93007806. Source: 
OSTI; NTIS; GPO Dep. 

The materials Compatibility and Lubricants Research (MCLR) 
program supports critical research to accelerate the introduction of 
CFC-refrigerant substitutes. The MCLR program addresses refrig- 
erant and lubricant properties and materials compatibility. The 
primary elements of the work include data collection and dissemi- 
nation, materials compatibility testing, and methods development. 
The work is guided by an Advisory committee consisting of techni- 
cal experts from the refrigeration and air-conditioning industry and 
government agencies. Under the current MCLR program the Air- 
Conditioning and Refrigeration Technology Institute, Inc., (ARTI) is 
contracting and managing multiple research projects and a data 
collection and dissemination effort. Preliminary results from these 
projects are reported in technical progress reports prepared by 
each researcher. 


9605 (DOE/CE/23810-8A) Thermophysical properties: 
Quarterly report, 1 October 1992-31 December 1992. Kayser, 
R.F. National Inst. of Standards and Technology, Gaithersburg, MD 
(United States). Thermophysics Div. Jan 1993. 98p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG02- 
91CE23810. Order Number DE93007807. Source: OSTI; NTIS; 
GPO Dep. 

Numerous fluids have been identified as promising alternative 
refrigerants, but much of the information needed to predict their be- 
havior as pure fluids and as components in mixtures does not 
exist. In particular, reliable thermophysical properties data and 
models are needed to predict the performance of the new refriger- 
ants in heating and cooling equipment and to design and optimize 
equipment to be reliable and energy efficient. The objective of this 
project is to provide highly accurate, selected thermophysical prop- 
erties data for Refrigerants 32, 123, 124, and 125, and to use 
these data to fit simple and complex equations of state and de- 
tailed transport property models. The new data will fill gaps in the 
existing data sets and resolve the problems and uncertainties that 
exist in and between the data sets. This report describes the 
progress made during the fourth quarter of this fifteen-month 
project, which was initiated in late January, 1992. 


9606 (DOE/CE/23810—-8D) Compatibility of refrigerants 
and lubricants with elastomers: Quarterly report, 1 October 
1992-30 December 1992. Hamed, G.R.; Seipie, R.H. Akron Univ., 
OH (United States). Inst. of Polymer Science. Jan 1993. 290p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG02-91CE23810. Order Number DE93007808. Source: 
OSTI; NTIS; GPO Dep. 

The information contained in this report is designed to assist the 
air-conditioning and refrigeration industry in the selection of suit- 
able elastomeric gasket and seal materials that will prove useful in 
various refrigerant and refrigeration lubricant environments. 97% of 
the swell measurements have been made to date. The other 3% of 
the measurements are contingent on availability of additional R-32. 
Swell behavior in the fluids have been determined using weight 
and in situ diameter measurements for the refrigerants and weight, 
diameter and thickness measurements for the lubricants. Weight 
and diameter measurements are repeated after 2 and 24 hours for 
samples removed from the refrigerant test fluids and 24 hours after 
removal from the lubricants. 
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9607 (DOE/CE/23810—-8E) Compatibility of refrigerants 
and lubricants with engineering plastics: Quarterly technology 
progress reports, 1 July 1992-30 September 1992 [and] 1 Oc- 
tober 1992-31 December 1992. Cavestri, R.C. Imagination 
Resources, Inc., Dublin, OH (United States). Jan 1993. 71p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FG02-91CE23810. Order Number DE93007826. Source: OSTI; 
NTIS; GPO Dep. 

Seven oil immersion studies were completed at both 20 and 
60C. Test bars used in this study fall within the manufacturer speci- 
fication limits of physical consistency and integrity. Refrigerant 
Immersion studies at ambient and 60C are also complete. Equilib- 
rium refrigerant gas solubilities of the 32 ISO VG branched acid 
polyolester with all ten refrigerants have been determined and 
completed at 20C. Finally, the thermal aging of plastics at constant 
refrigerant pressure exposure with seventeen refrigerant lubricant 
combinations have been completed. 


9608 (DOE/CE/23810-8F) Solubility, viscosity and density 
of refrigerant/lubricant mixtures: Quarterly technical progress 
report, 1 October-31 December 1992. Henderson, D.R. 
Spauschus Associates, Inc., Atlanta, GA (United States). Jan 1993. 
16p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG02-91CE23810. Order Number DE93007809. Source: 
OSTI; NTIS; GPO Dep. 

This report presents results on low refrigerant concentration (70, 
80, 90, and 100 weight percent lubricant) mixtures of the following 
fluids: CFC-12/ISO 32 naphthenic mineral oil; HCFC-22/ISO 32 
naphthenic mineral oil; and HFC-134a/ISO 32 pentaerythritol ester 
mixed acid. These data have been reduced to engineering form 
and are presented in the form of a Daniel Chart. Scatter diagrams 
are given for the first fluid listed above, with the intent of illustrating 
the quality of data as well as providing the rationale for selecting 
the particular functional forms chosen to represent the experimen- 
tal data. Equations are given along with statistical measures of 
goodness of fit. 


9609 (DOE/ER/45474—1) Pressure-induced amorphiza- 
tions of silica analogues: A probe of the relationship between 
order and disorder: Progress report, August 1, 1992—July 31, 
1993. Hammack, W.S. Carnegie-Mellon Univ., Pittsburgh, PA 
(United States). Dept. of Chemical Engineering. Feb 1993. 4p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG02-92ER45474. Order Number DE93007966. Source: 
OSTI; NTIS; GPO Dep. 

Purpose of these of high pressure investigations is to determine 
the relationship between order and disorder in amorphous materi- 
als using high pressure techniques were used. High pressure x-ray 
diffraction, electron transmission microscopy, and Raman scatter- 
ing. Cornell High Energy Synchrotron Source (CHESS) at Ithaca 
was used to measure x-ray diffraction patterns using Energy- 
Dispersive X-ray Diffraction. It was shown that the structural 
ordering in pressure-amorphized solids can be described as 
defects in curved-space. High-resolution transmissions electron mi- 
croscopy showed that pressure-amorphized alpha-quartz lacks 
periodicity at the atomic level. Study of a silicate mineral shows 
that pressure-induced amorphizations occur because of an im- 
peded phase transition. 


9610 (ECN-C—92-068) Bending strength of SiC, alumina 
and ferrite. De Smet, B.J. Netherlands Energy Research Founda- 
tion (ECN), Petten (Netherlands). Oct 1992. 21p. Contract 
IOP 88-B040;Subcontract TPD-89-1006-FEZ-KZ. Order Number 
DE93759363. Source: OSTI; NTIS (US Sales Only). 

Three and four point bending tests were performed on SiC at 
room temperature in a controlled nitrogen environment on an- 
nealed and not annealed alumina and ferrite. The ferrite was also 
tested at 400°C in air. The Weibull moduli and characteristic 
strengths were determined from Weibull plots using a least squares 
analysis with a weighting factor. The Weibull moduli of the three 
and four point bending tests are in good agreement for the tested 
materials. Annealing of the alumina results in a higher Weibull 
modulus and lower characteristic strength. The explanation for the 
lower strength is probably that the compressive stresses in the sur- 
face layer which usually develop as a result of machining, are 
decreased by annealing. 10 figs., 1 tab., 12 refs. 
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9611 (ECN-C—92-072) Fatigue properties of glass- and 
glass/carbon-polyester composites for wind turbines. Bach, 
P.W. Netherlands Energy Research Foundation (ECN), Petten 
(Netherlands). Nov 1992. 111p. Contract NOVEM 24.710/7121;As- 
sociated contract to EC JOULE proje Order Number DE93767646. 
Source: OSTI; NTIS (US Sales Only). 

For safe, economic design of wind turbines it is necessary to de- 
termine high cycle fatigue properties of materials and substructures 
used in rotor blades. Fatigue tests were performed with coupon 
specimens and bolted joints from glass- and glass/carbon-fibre re- 
inforced polyester plates (GFRP, GCFRP). Analysis of constant 
amplitude tests on a 0/+/-45° GFRP laminate shows no indication 
of a fatigue limit; the data fit better to a line on a log-log than on a 
lin-log basis. Both on strain and on normalized stress basis, fatigue 
behaviour is dictated by the unidirectional layers. Variable ampli- 
tude tests with WISPER spectrum can be rather well predicted with 
the Appel/Olthoff method and with a constant life diagram. Pre- 
dicted life exceeds the experimental life with only a small factor. A 
hybrid composite with combined glass and carbon fibres has me- 
chanical properties which can deviate from linear summation of 
contributions of relative volume fractions of the fibres (rule-of- 
mixtures). A positive hybrid effect is not observed on laminates and 
bolted joints where results are compared with equivalent plain 
glass specimens. Fatigue performance with the stress ratio R=-1 is 
especially disappointing. In designing turbine blades, the load car- 
rying capacity in fatigue will be decisive; there is no benefit in 
incorporating a modest fraction of carbon fibres in glass fibre rein- 
forced polyester. Although GRFP'’s generally are found to have 
good weathering properties, effects of moisture on fatigue proper- 
ties are not negligible. In order to investigate the influence of 
moisture, fatigue tests on preconditioned GFRP bolted joints were 
performed at 100% RH and compared to the results of dry GFRP 
bolted joints from a previous fatigue study. 


9612 (ECN-C—92-076) Superconducting filaments and rib- 
bon produced by suspension spinning and tape casting: Final 
report. Rabou, L.P.L.M. (Netherlands Energy Research Foundation 


(ECN), Petten (Netheriands)); Cornelis, J. Netherlands Energy Re- 
search Foundation (ECN), Petten (Netherlands). Nov 1992. 42p. 


Contract CEC BE-139;Project ECN-3236. Order 
DE93767618. Source: OSTI; NTIS (US Sales Only). 

The potential use of tape casting and wire spinning as a first 
step in shaping ceramic conducting materials into ribbons or fila- 
ments has been investigated. Superconducting tape and wire with 
a thickness between 0.1 and 1 mm and a critical current density of 
500 A/cm? at liquid nitrogen temperature have been produced re- 
producibly. By better control of the production process and heat 
treatments, further progress can be expected. The technique pro- 
vide low-cost shaping technologies which give the possibility to 
produce self-supporting filaments or tapes which can be subjected 
to further upgrading treatments to increase the critical current den- 
sity. These filaments are nota final product but can be part of more 
complex system of ceramic superconducting and metallic material. 
The technology has been developed up to a level at which the 
tape and wire can be produced in semi-continuous way. Applica- 
tions as current leads, small coils (as sensor devices) and 
magnetic screening become possible. Upgrading techniques may 
further improve the current density, and can be subject of a follow- 
up project. 16 figs., 6 tabs., 13 refs. 


Number 


9613 (ECN-C—92-083) High temperature fracture tough- 
ness of alumina, ferrite and silicon carbide. De Smet, B.J.; 
Bach, P.W. Netherlands Energy Research Foundation (ECN), 
Petten (Netherlands). Dec 1992. 26p. Subcontract TPD-89-1006- 
FEZ-KZ to IOP contract 88-B040. Order Number DE93767650. 
Source: OSTI; NTIS (US Sales Only). 

With a high temperature test set-up the fracture toughness (Kj.) 
of Wesgo Al-995 alumina, NKA A16SG.cip alumina, SiC and ferrite 
was determined with chevron notched bars loaded in four point 
bending at room temperature. The two aluminas were also tested 
at 600°C and 1000°C and the ferrite at 400°C. K,, was determined 
from maximum load which was obtained from load versus displace- 
ment curves recorded during the tests. The test results are 
consistent with the results obtained previously with a room temper- 
ature set-up. With the Griffith relation for half circular surface 
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cracks, the decrease in fracture toughness of the aluminas was 
compared with the decrease in Weibull strength for a unit surface 
obtained from three and four point bending tests. This reveals that 
the decrease in bending strength with temperature can only partly 
be explained by the reduction in fracture toughness. The results in- 
dicate that compressive residual stresses are present in the Wesgo 
alumina and probably also in the NKA alumina bending bars. For 
the NKA alumina the comparison is probably not valid due to a 
change in defect population at 1000°C. 8 figs., 5 tabs., 7 refs. 


9614 (ECN-C—93-001) Bending strength and fracture 
toughness of barium titanate and Macor. De Smet, B.J. Nether- 
lands Energy Research Foundation (ECN), Petten (Netherlands). 
Jan 1993. 15p. Contract IOP 88-B040;Subcontract TPD-89-1006- 
FEZ-KZ. Order Number DE93767621. Source: OSTI; NTIS (US 
Sales Only). 

Three point and four point bending tests were performed on bar- 
ium titanate and the glass ceramic Macor at room temperature in a 
controlled nitrogen environment. The Weibull moduli and Weibull 
characteristic strength were determined from Weibull plots using a 
least squares analysis with a weighting factor. The Weibull moduli 
of the three point and four point bending tests are in good corre- 
spondence for the tested materials. On these materials and on 
Anderman and Ryder alumina chevron notched beam fracture 
toughness tests were performed under four point bending at room 
temperature in air. The results show that the reproducibility of this 
test method is very good. 4 figs., 2 tabs., 6 refs. 


9615 (EUR-14169) Textural and fluid phase analysis of 
rock salt subjected to the combined effects of pressure, heat 
and gamma radiation. Huertas, F.; Major, J.C.; Del Olmo, C. 
Commission of the European Communities, Luxembourg (Luxem- 
bourg). 1992. [219] Contract Fl1W/0235. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The formation of colloidal sodium by radiolytic processes is a 
main concern with respect to the safety of disposal of high-level ra- 
dioactive waste in salt formations. The research work seeks to 
assess the irradiation damage in natural rock salt when exposed to 
a different dose, dose rate, temperature and time of gamma irradi- 
ation. The work encompasses four major tasks: (i) detailed 
characterization of both solid and fluid phases of natural rock salt; 
(ii) gamma irradiation of salt samples; (iii) determination of the 
amount of colloidal sodium present in irradiated samples; (iv) cal- 
culation of radiation damage. 40 refs., 36 figs., 34 tabs. 


9616 (EUR-14377) Study of deformability in salt deposits 
near underground cavities. Ouvry, J.F. (Bureau de Recherches 
Geologiques et Minieres (BRGM), 45 - Orleans (France)); Massal, 
P.; Laviguerie, R.; Matifat, JM. Commission of the European Com- 
munities, Luxembourg (Luxembourg). 1992. [88] (In French). 
Contract Fl1W/0206. Source: OSTI; NTIS (US Sales Only); INIS. 

The present report relates the in-situ tests carried out in the 
Varangeville mine (France). This work is part of a larger research 
programme, on the mechanical behaviour of a salt massif, carried 
out by BRGM and Ecoles des Mines de Paris. The aim of the in- 
situ tests was to collect data for the validation of the behaviour law, 
based on the laboratory tests. Those tests consisted of, on the one 
hand the short term mechanical characteristics measurement, and 
on the other hand the long term creep measurement of borehole 
walls. The deformability tests at short term show a large dispersion 
of the modulus values, which range from 3000 to 6100 MPa; these 
are smaller than those obtained in laboratory, that range from 6200 
to 7500 MPa. The second part has first required the construction of 
a prototype designed to measure the creep of borehole walls while 
applying a constant internal pressure set to a chosen value. The 
tests were carried out in a pilar of the mine. The first step, with an 
internal pressure of 2.5 MPa, shows after 300 days a borehole 
walls divergence ranged from 0.2 per cent in the vertical direction, 
up to 0.7 per cent in the horizontal direction. The second step, with 
a pressure of 1.2 MPa, shows a stabilization of the diametral defor- 
mation after 200 days except for the horizontal direction. 12 figs., 1 
tab., 2 appendices. 


9617 (IAEA-TECDOC—667(v.1), pp. 60-64) Preparation of 
nuclear grade ion exchange resins. Zhou Daorong (Reactor En- 
gineering Research Inst., Chengdu (China). Southwest Reactor 





Engineering Research and Design Center); Tan Fengzhen. Interna- 
tional Atomic Energy Agency, Vienna (Austria). Sep 1992. In 
Coolant technology of water cooled reactors. V. 1: Chemistry of 
primary coolant in water cooled reactors. [117] Order Number 
DE93611205. Source: OSTI; NTIS (US Sales Only); INIS. 

This paper describes novel conversion processes and related 
technical conditions for preparation of nuclear grade resin from 
Chinese domestic commercial resin. Low residual chloride nuclear 
grade anion and cation resin have been prepared with these novel 
conversion processes. Results of tests show that these nuclear 
grade resins having good performances can be satisfactorily used 
in water treatment for nuclear power stations. (author). 6 refs, 2 
figs, 12 tabs. 


9618 (IC-92/305) Photostimulated attenuation of hyper- 
sound in superlattice. Mensah, S.Y.; Allotey, F.K.; Adjepong, S.K. 
International Centre for Theoretical Physics, Trieste (Italy). Oct 
1992. [8] Source: OSTI; NTIS (US Sales Only); INIS. 

Photostimulated attenuation of hypersound in semiconductor su- 
periattice has been investigated. It is shown that the attenuation 
coefficient depends on the phonon wave vector q in an oscillatory 
manner and that from this oscillation the band width A of superlat- 
tice can be found. (author). 14 refs, 1 fig. 


9619 (IC-92/356) Experimental study of non-steady state 
moisture diffusional flow in wood. Ayensu, A. International Cen- 
tre for Theoretical Physics, Trieste (italy). Oct 1992. [10] Source: 
OSTI; NTIS (US Sales Only); INIS. 

Experiments have been conducted to verify the suitability of 
Fick’s second law to describe moisture flow in wood. The moisture 
content change with time were plotted for absorption and desorp- 
tion, and it was observed that these variations follow the same 
trend as modelled on the computer. The mean integral diffusion co- 
efficient D-bar for the wood species were calculated on the basis of 
Boltzmann's solution of Fick’s second law, D-bar ranges from 2.0 x 
10-Sem?/s to 4.2 x 10-%cm?/s for both absorption and desorption. 
(author). 5 refs, 4 figs, 2 tabs. 


9620 (IC-92/357) Computer simulation of non-steady 
state moisture diffusional flow In wood. Ayensu, A. International 
Centre for Theoretical Physics, Trieste (Italy). Oct 1992. [9] Source: 
OSTI; NTIS (US Sales Only); INIS. 

Numerical methods have been used to study the problem of 
one-dimensional parabolic diffusional flow of moisture in tropical 
hardwoods. Two computer programmes were written to determined 
the variation of moisture concentration with time at various loca- 
tions in the wood specimen. A ‘gnuplot’ software was used to plot 
the data to simulate the moisture flow for both absorption and des- 
orption. The curves show clearly the non-steady behaviour of the 
differential processes as obtained from the experimental work. (au- 
thor). 4 refs, 2 figs, 2 tabs. 


9621 (INIS-mf-13208, pp. 415) High pressure studies of 
ternary phosphides, ZroRu,2P7 and Yb2Ru,2P7. Victor Jaya, N. 
(Anna Univ., Madras (India). Div. of Applied Sciences); Natarajan, 
S. Department of Atomic Energy, Bombay (India). Board of Re- 
search in Nuclear Sciences. Jan 1991. [511] (CONF-9101139-: 
Solid state physics symposium, Bombay (india), 1-4 Jan 1991). In 
Proceedings of the solid state physics symposium held at Bombay 
during January 1-4, 1991. Vol. 33C. Order Number DE92001395. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. RUTHENIUM PHOSPHIDES/electric 
conductivity; YTTERBIUM PHOSPHIDES/electric conductivity; 
ZIRCONIUM PHOSPHIDES/electric conductivity; CRYSTAL 
STRUCTURE; HIGH PRESSURE; X-RAY DIFFRACTION 


9622 (INIS-mf-13436, pp. 4.1) lron-soda-lime-silicate 
glasses investigated by °’Fe Moessbauer spectroscopy and X- 
ray powder diffraction. Moreno, A.J.D. (Ceara Univ., Fortaleza, 
CE (Brazil). Dept. de Fisica); Araujo, M.A.B. de; Vieira, V.W. Comi- 
sion Nacional de Energia Atomica, Buenos Aires (Argentina). 1992. 
[164] (CONF-9210294—: LACAME '92: Latin American conference 
on the applications of the Moessbauer effect, Buenos Aires (Ar- 
gentina), 5-9 Oct 1992). In Latin American conference on the 
applications of the Moessbauer effect. Order Number 
DE93615942. Source: OSTI; NTIS (US Sales Only); INIS. 
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Short communication. GLASS/moessbauer effect; CRYSTAL 
STRUCTURE; GLASS; IRON OXIDES; IRON 57; POWDERS; SIL- 
ICATES; SOLUBILITY; X-RAY DIFFRACTION 


9623 (INIS-mf-13436, pp. 6.4) lron-57 Moessbauer spec- 
troscopic studies of materials of composition Fe,NbTIP,0,.: 
materials with low concentrations of iron and the effects of 
treatment in air. Berry, F.J. (Open Univ., Milton Keynes (United 
Kingdom)); Vithal, M.; Marco, J.F. Comision Nacional de Energia 
Atomica, Buenos Aires (Argentina). 1992. [164] (CONF-9210294—: 
LACAME ’92: Latin American conference on the applications of the 
Moessbauer effect, Buenos Aires (Argentina), 5-9 Oct 1992). In 
Latin American conference on the applications of the Moessbauer 
effect. Order Number DE93615942. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. CATALYSTS/crystal doping; CATALYSTS/ 
moessbauer effect; AIR; CATALYSIS; CATALYSTS; CORROSION; 
CRYSTAL STRUCTURE; HEAT TREATMENTS; IRON COM- 
POUNDS; IRON IONS; ZEOLITES 


9624 (INIS-mf-13436, pp. 9.6) Moessbauer study of iron- 
vanadium mixed sulfides. Embaid, B.P. (Universidad Central de 
Venezuela, Caracas (Venezuela). Dept. de Fisica); Gonzalez 
Jimenez, F.; Scott, C. Comision Nacional de Energia Atomica, 
Buenos Aires (Argentina). 1992. [164] (CONF-9210294—: LACAME 
92: Latin American conference on the applications of the Moess- 
bauer effect, Buenos Aires (Argentina), 5-9 Oct 1992). In Latin 
American conference on the applications of the Moessbauer effect. 
Order Number DE93615942. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short communication. IRON SULFIDES/moessbauer effect; 
IRON SULFIDES/phase studies; HYPERFINE STRUCTURE; OILS; 
QUALITATIVE CHEMICAL ANALYSIS; SULFIDE MINERALS; 
TEMPERATURE DEPENDENCE; VANADIUM SULFIDES 


9625 (INIS-mf-13436, pp. 6.2) Europlum-151 Moessbauer 
spectroscopic and xanes investigation of europlum-exchanged 
Y-zeolite. Berry, F.J. (Open Univ., Milton Keynes (United King- 
dom)); Marco, J.F.; Steel, A.T. Comision Nacional de Energia 
Atomica, Buenos Aires (Argentina). 1992. [164] (CONF-9210294—: 
LACAME '92: Latin American conference on the applications of the 
Moessbauer effect, Buenos Aires (Argentina), 5-9 Oct 1992). In 
Latin American conference on the applications of the Moessbauer 
effect. Order Number DE93615942. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. CATALYSTS/moessbauer effect; CATALY- 
SIS; CATALYSTS; CATALYTIC CRACKING; EUROPIUM IONS; 
EUROPIUM 151; ION EXCHANGE; REDUCTION; ZEOLITES 


9626 (INIS-mf-13436, pp. 9.7) The effect of high pressure 
treatments on the stability of Fe-C-O-H.O compounds dis- 
persed In graphite. Oliveira, LS. de (Santa Catarina Univ., 
Florianopolis, SC (Brazil). Dept. de Fisica); Silva, M.T.X.; Cunha, 
J.B.M. da; Jornada, J.A.H. da. Comision Nacional de Energia 
Atomica, Buenos Aires (Argentina). 1992. [164] (CONF-9210294—: 
LACAME '92: Latin American conference on the applications of the 
Moessbauer effect, Buenos Aires (Argentina), 5-9 Oct 1992). In 
Latin American conference on the applications of the Moessbauer 
effect. Order Number DE93615942. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. IRON COMPOUNDS/moessbauer effect; 
IRON COMPOUNDS/pressure dependence; DISPERSIONS; HEAT 
TREATMENTS; HIGH PRESSURE; HYPERFINE STRUCTURE; 
IRON 57; MOLTEN METAL-WATER REACTIONS; OILS; PHASE 
STUDIES; QUALITATIVE CHEMICAL ANALYSIS; STABILITY; 
TEMPERATURE DEPENDENCE 


9627 (INIS-mf-13436, pp. 1.8) On the structure and 
Moessbauer spectra of ferrous nitroprusside. Reguera Ruiz, E. 
(Centro Nacional de Investigaciones Cientificas (CNIC), Havana 
(Cuba)); Fernandez Bertran, J.; Miranda, J.; Dago, A. Comision 
Nacional de Energia Atomica, Buenos Aires (Argentina). 1992. 
[164] (CONF-9210294—: LACAME ’92: Latin American conference 
on the applications of the Moessbauer effect, Buenos Aires (Ar- 
gentina), 5-9 Oct 1992). In Latin American conference on the 
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applications of the Moessbauer effect. Order 
DE93615942. Source: OSTI; NTIS (US Sales Only); INIS. 
Short communication. IRON COMPOUNDS/moessbauer effect; 
IRON COMPOUNDS /structural chemical analysis; CRYS- 
TAL STRUCTURE; CYANIDES; HYDRATION; . HYPERFINE 
STRUCTURE; ISOMER SHIFT; NITROGEN COMPOUNDS; 
QUADRUPOLE MOMENTS 


Number 


9628 (IS-M-735) High temperature deformation character- 
istics of discontinuous fiber reinforced composites. Biner, S.B. 
Ames Lab., IA (United States). [1992]. 7p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-82. 
(CONF-930246-—1: International conference on advanced compos- 
ites ‘93, Wollongoup (Australia), 15-19 Feb 1993). Order Number 
DE93004466. Source: OSTI; NTIS; INIS; GPO Dep. 

Role of the geometrical parameters of the fibers and effects of 
fiber distribution in the matrix on the creep deformation behavior of 
20% discontinuous fiber reinforced composite were numerically in- 
vestigated, including the debonding and fiber pull-out mechanisms. 
During the analyses in the composite it is assumed that the matrix 
deforms with a power law creep relationship and the fibers are 
rigid. Results indicate that for a given fiber geometry and distribu- 
tion parameters in the matrix, an increase in the interfacial strength 
or an increase in the work of separation per unit area of interface 
reduces the secondary creep rates. For even very weak interface 
characteristics, it is possible to achieve lower secondary creep 
rates and delayed interface failure by suitable selection of the geo- 
metrical parameters of the fibers and by controlling the distribution 
of the fibers in the matrix. 6 figs, 12 refs. 


9629 (IS-M—736) Role of interfaces on the ductile fracture 
process of discontinuous fiber reinforced composites. Biner, 
S.B. Ames Lab., IA (United States). [1992]. 7p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-82. (CONF-930246-2: International conference on advanced 
composites ’93, Wollongoup (Australia), 15-19 Feb 1993). Order 
Number DE93004464. Source: OSTI; NTIS; GPO Dep. 

Role of fiber morphology, interface failure and void nucleation 
mechanisms within the matrix on the deformation and fracture be- 
havior of discontinuous fiber reinforced composites was numerically 
investigated. The matrix was modelled using a constitutive relation- 
ship that accounts for strength degradation resulting from the 
nucleation and growth of voids, and fibers are assumed to be elas- 
tic. The debonding behavior at the fiber interfaces was simulated in 
terms of a cohesive zone model which describes the decohesion 
by both normal and tangential separation. The results indicate that 
in the absence of interface failure, for a given matrix failure mecha- 
nism the fiber morphology strongly affects the strength and ductility 
of discontinuous fiber reinforced composites. The weak interfacial 
behavior can significantly increase the ductility without sacrificing 


the strength for certain fiber morphology and for certain void nucle- 
ation mechanisms. 


9630 (IVO-A—09/82) The methods of structural reliability 
analysis. Varpasuo, P. Imatran Voima Oy (IVO), Helsinki (Finland). 
1992. 102p. (in Finnish). Order Number DE93761349. Source: 
OSTI; NTIS. 

The determination of reliability of structures and structural sys- 
tems has become during the past years more and more important 
as a subarea in the structural design and structural analysis. The 
fundamental problem in reliability analysis is the following: It is 
necessary to secure with a sufficient certainty that the load carrying 
capacity of the structure or of the structural system during its whole 
lifetime is greater than the maximum load that occurs in the lifetime 
of the structure. Because the maximum load that occurs during the 
lifetime of the structure as well as the load carrying capacity of the 
structure are variables whose value can be found out only by a 
certain probability, it is possible to determine the reliability of the 
structure only by means of a probability analysis. The three fist 
parts of the investigation present the analytical and simulation 
methods of the reliability analysis and also computer programs that 
are based on these methods are presented with the aid of demon- 
stration examples. In the application example that was associated 
with the investigation in hand the reliability of reinforced concrete 
containment building was considered for the earthquake loads that 
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can occur in the Loviisa plant site. The upper bound for the median 
value of the failure probability was found to be 7.5E-8/year. 


9631 (KCP-613-4985) Characterization of the synthesis of 
M-61, a random equilibrium silicone terpolymer, using “dry” 
starting materials: Final report. Schneider, J.W. Allied-Signal 
Aerospace Co., Kansas City, MO (United States). Kansas City Div. 
Dec 1992. 67p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-76DP00613. Order Number 
DE93005839. Source: OSTI; NTIS; GPO Dep. 

Process characterization of the synthesis of M-61, a random 
equilibrium silicone terpolymer, using “dry” starting materials has 
been completed. Tests indicate considerable moisture is present in 
the starting materials: octamethylicyclotetrasiloxane, octaphenyicy- 
clotetrasiloxane, tetramethyltetravinylcyclotetrasiloxane, and a 
trimethyl endblocker. The presence of moisture provides -OH end- 
blocking of the polymer chain and renders the trimethyl endblocker 
used to control the weight average molecular weight ineffective. 
The liquid starting materials were dried with molecular sieves while 
the octaphenyicyclotetrasiloxane powder was dried in an oven prior 
to use. Ten-pound batch sizes of M-61 silicone polymer synthe- 
sized with the “dried” starting materials established a direct 


correlation between molecular weight and amount of trimethyl end- 
blocker used. 


9632 (LA-UR-92-3232) Magnetic response of certain 
curved graphitic geometries. Wang, L.; Davids, P.S.; Saxena, A.; 
Bishop, A.R. Los Alamos National Lab., NM (United States). 
[1992]. 7p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-36. (CONF-9208132-5: 1992 
international conference on science and technology of synthetic 
metals (ICSM), Goeteborg (Sweden), 12-18 Aug 1992). Order 
Number DE93003694. Source: OSTI; NTIS; INIS; GPO Dep. 

The quasi-particle energy spectra associated with some mem- 
bers of buckyfamily (curved graphitic geometries), in particular Cs, 
Ceo, C7 and related fullerenes as well as coaxial helical micro- 
tubules of graphite, are obtained analytically within the mean-field 
approximation. These energy spectra are then used to calculate 
various response functions. Specifically, we calculate the specific 
heat, magnetization and magnetic susceptibility in the presence of 
an external magnetic field at low temperatures. For a single micro- 
tubule an extra peak superimposed on the first de Haas van 
Alphen (dHvA) oscillation in magnetic susceptibility is found in the 
50-170 Tesla range depending on the radius which is possibly 
accessible in special (explosive flux compression) experiments. Fi- 
nally, we point to important potential applications of these novel 
mesoscopic structures in nanotechnology. 


9633 (LA-UR-92-4316) Chemical vapor infiltration of car- 
bon fiber bundles. Currier, R.P.; Devlin, D.J.; Barbero, R.S. Los 
Alamos National Lab., NM (United States). [1992]. 6p. Sponsored 
by USDOE, Washington, DC (United States); National Aeronautics 
and Space Administration, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. (CONF-930164-1: 17. annual confer- 
ence on composites and advanced ceramics, Cocoa Beach, FL 
(United States), 11-15 Jan 1993). Order Number DE93005471. 
Source: OSTI; NTIS; GPO Dep. 

Chemical vapor infiltration in carbon fiber bundles is studied un- 
der isothermal conditions over the temperature range 1000-1090 C 
at a nominal pressure of 300 Torr. Pyrolytic decomposition of 
methane is used in the infiltration experiments with carbon weight 
gain data obtained continuously from thermogravimetric analysis. 
The sensitivity of the infiltration dynamics to initial yarn porosity 
and to spatial variations in fiber positioning are explored. Results 
indicate that small changes in initial porosity can have significant 


impact on the weight gain above the solid phase percolation 
threshold. 


9634 (LNS-166) Neutron diffusion study of the crystal 
field action on the Er*+ ion in supraconductors with high criti- 
cal temperature. Mesot, J. (Paul Scherrer Inst. (PSI), Villigen 
(Switzerland)). Eidgenoessische Technische Hochschule, Zurich 
(Switzerland). Lab. fuer Neutronenstreuung. Nov 1992. [140] (in 
French). Source: OSTI; NTIS; INIS. 

Superconductivity in the cuprates is believed to be controlled by 
the density of mobile charges in the CuO, planes. In particular, the 





charge transfer process from the chains to the planes seems to 
play an important role. Consequently, it is crucial to observe 
directly the influence of different types of perturbations on the elec- 
tronic structure of these compounds. The crystal field (CF) 
spectroscopy of the rare earth allows us to make these observa- 
tions, since in the perovskite-type compounds YBa ,Cu,0,(123) 
and YBazCu,0,(1248) the replacement of the Y ions by most of 
the magnetic rare-earth (R) ions does not have a detrimental effect 
on the superconductivity. The (2J+1)-fold degeneracy of the 
ground-state J-multiplet of the R ions will be partially lifted under 
the action of the CF potential created by the neighbouring atoms. 
By means of inelastic neutron scattering experiments it is possible 
to observe directly the transitions between the CF states. This 
means that we can obtain useful information on both the structural 
and the charge distribution parameters in the vicinity of the R ion. 
In the 123 and 1248 systems, the R ions are sandwiched between 
two CuOz planes, thus the CF interaction at the R sites constitutes 
an ideal probe of the local symmetry and charge distribution of the 
superconducting planes. In the first part of this work, we discuss 
the importance of the intermediate coupling and J mixing effects on 
the determination of the CF parameters of the 123 compounds. In 
order to quantify the charge transfer process from the chains to the 
planes, we performed a detailed analysis of the CF of Er* in the 
123 and 248 compounds under the following conditions: oxygen 
deficiency, Zn and Ni doping of the Cu sites, external pressure and 
fast neutron irradiation. In parallel, we present conclusions ob- 
tained from diffraction experiments. (author) figs., tabs., 113 refs. 


9635 (NAL-TR-1143) Large amplitude shape oscillations 
in a mercury drop using a drop tower. Yoshihara, S. (National 
Aerospace Laboratory, Tokyo (Japan)); Zauma, H. National 
Aerospace Lab., Chofu, Tokyo (Japan). Mar 1992. 16p. (In Japan- 
ese). Order Number DE93767972. Source: OSTI; NTIS. 

An oscillation experiment was carried out on a mercury drop with 
its surface tension varied by changing forcibly electric charge on 
surface of the drop using an external electrical source as a means 
to oscillate the drop electrically. The experimental equipment has 
such a construction that a mercury drop is placed in a glass con- 
tainer filled with sulfuric acid solution, and a frequency and an 
alternating voltage of optional size can be applied. The experiment 
consisted of a two-dimensional oscillation experiment under a pres- 
sure of 1G, and a three-dimensional oscillation experiment using a 
drop tower to experiment the oscillation under a low gravity envi- 
ronment —°. High-speed TV photographing was used to investigate 
the oscillation patterns and the oscillation speed of the mercury 
drop. It was verified that the mercury drop oscillates at a oscillation 
speed half of the frequency of the applied AC voltage. The two- 
dimensional oscillation experiment observed oscillation patterns 
from the second to seventh modes, where precise oscillation 
speeds were obtained. In the three-dimensional oscillation experi- 
ment, oscillation patterns from the second to sixth modes were 
observed successfully. 6 refs., 22 figs., 2 tabs. 


9636 (NREL/TP—451-5265) In-situ characterization of 
growth and interfaces in a-Si:H devices: Annual subcontract 
report, 1 May 1991-30 April 1992. Collins, R.W. (Pennsylvania 
State Univ., University Park, PA (United States)); Wronski, C.R.; 
An, |.; Li, ¥. National Renewable Energy Lab., Golden, CO (United 
States); Pennsylvania State Univ., University Park, PA (United 
States). Dec 1992. 58p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC02-83CH10093. Order Number 
DE93000051. Source: OSTI; NTIS; GPO Dep. 

This report describes the in-situ characterization of growth and 
interfaces in amorphous silicon (a-Si:H) devices. The growth of a- 
Si:H by plasma-enhanced chemical vapor deposition (PECVD) is 
complex and involves many gas-phase and solid-surface chemical 
and physical processes, which are influenced by charged particle 
bombardment, ultraviolet light exposure, etc. The research con- 
sisted of two broad components. The first involved preparing a-Si:H 
by “optimum” PECVD and exposing the film to atomic hydrogen in- 
situ at the growth temperature. The processes of H-diffusion and 
incorporation in the exposed film were studied by spectroscopic el- 
lipsometry, giving a picture of the processes by which the chemical 
potential in the film equilibrates with that in the gas phase. The 
properties of thin films were then prepared by alternating “optimum” 


36 MATERIALS 
3606 Other Materials 


PECVD growth and hydrogen exposure. Film properties were then 
studied again. The second component of the research is discussed 
only briefly in this report, as it is an outgrowth of previous work on 
single-wavelength ellipsometry. With the new spectroscopic capa- 
bility developed at Penn State, it is now possible to quantify the 
nucleation and growth process of a-Si:H films. 


9637 (NUREG/CR-5755) Stiffness of low-aspect-ratio, re- 
inforced concrete shear walls. Farrar, C.R. (Los Alamos National 
Lab., NM (United States)); Baker, W.E. Nuclear Regulatory Com- 
mission, Washington, DC (United States). Div. of Engineering; Los 
Alamos National Lab., NM (United States). Jan 1993. 141p. Spon- 
sored by Nuclear Regulatory Commission, Washington, DC (United 
States). DOE Contract W-7405-ENG-36. (LA-12181-MS). Source: 
OSTI; NTIS; INIS; GPO. 

This report summarizes the information relating to stiffness of 
low-aspect-ratio, reinforced concrete shear walls that has been ob- 
tained from static and dynamic tests of scale-model Seismic 
Category 1 structures (exclusive of containment) and structural ele- 
ments. Although numerous static and dynamic tests of shear wall 
elements are reported in the technical literature, most of these 
were ultimate strength tests. When these tests are examined to 
determine stiffness values, there is a considerable range in the re- 
sults obtained. The types of structures and structural elements 
tested, the test procedures, the methods used to measure stiffness 
(both directly and indirectly), and a summary of the results are dis- 
cussed. This report concludes by showing the changes in stiffness 
of shear walls as a function of the peak nominal base shear stress 
that the structure experiences during a seismic event. 


9638 (ORNL/FMP-91/2, pp. 27-33) GT-1(A)-Modeling of fi- 
brous preforms for CVD infiltration. Starr, T.L. (Georgia Tech 
Research Institute, Atlanta, GA (United States)); Smith, A.W. Oak 
Ridge National Lab., TN (United States). Fossil Energy Program. 
Apr 1992. In Fossil Energy Advanced Research and Technology 
Development (AR and TD) Materials Program semiannual progress 
report for the period ending September 30, 1991. Fossil Energy 
Program. 422p. Order Number DE92016504. Source: OSTI; NTIS. 

Chemical vapor infiltration (CVI) has demonstrated considerable 
promise as a technique for fabrication of fiber reinforced ceramic 
composites. An analytical model provides insight into the CVI 
process, helps identify key processing parameters and guides ex- 
perimental process optimization efforts. A three-dimensional model, 
GTCVI, has been developed to simulate the densification process 
with a cloth lay-up preform. This model can be used to support 


scale-up of the CVI process for larger, more complex structural 
components. 


9639 (ORNU/FMP-$91/2, pp. 35-39) GT-1-Development of 
advanced fiber reinforced ceramics. Starr, T.L. (Georgia Tech 
Research Institute, Atlanta, GA (United States)); Mohr, D.L. Oak 
Ridge National Lab., TN (United States). Fossil Energy Program. 
Apr 1992. In Fossil Energy Advanced Research and Technology 
Development (AR and TD) Materials Program semiannual progress 
report for the period ending September 30, 1991. Fossil Energy 
Program. 422p. Order Number DE92016504. Source: OSTI; NTIS. 
Ceramic composites continue to offer great promise for increas- 
ing the efficiency of fossil fuel utilization. Fabricability is an 
important factor in such application, particularly for the relatively 
large and complex shapes used for fossil energy conversion sys- 
tems. The objective of this program is to develop a near-net-shape 
fabrication method for silicon nitride ceramic composites using lay- 
up techniques and reaction sintering. Two factors limit the 
mechanical performance of such composites, the density and distri- 
bution of matrix material, and the bonding between fiber and 
matrix. Fabrication techniques are needed that will produce a uni- 
form matrix microstructure and provide better distribution of load to 
the reinforcing fibers. In addition, a fiber coating is needed that is 
stable in the reaction sintering environment and provides good 
debonding between the fiber and matrix during crack propagation. 


9640 (ORNL/FMP-$91/2, pp. 53-62) INEL-1(B)-Joining of sil- 
icon carbide ceramics and composites. Rabin, B.H. (idaho 
National Engineering Laboratory, Idaho Fall (United States)); 
Moore, G.A. Oak Ridge National Lab., TN (United States). Fossil 
Energy Program. Apr 1992. In Fossil Energy Advanced Research 
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and Technology Development (AR and TD) Materials Program 
semiannual progress report for the period ending September 30, 
1991. Fossil Energy Program. 422p. Order Number DE92016504. 
Source: OSTI; NTIS. 

Joining of (SiC) matrix composites is comparable to joining of 
dense SiC; however, the presence of the fiber reinforcement intro- 
duces additional concerns. The type of fiber, as well as any fiber/ 
matrix interfacial coating, must also be considered when develop- 
ing a joining process. For example, in the case of SiC/SiC 
composites containing Nicalon fibers, losses in component strength 
result from prolonged exposure to processing or service tempera- 
tures above ~1,200C*. Nicalon fiber degradation occurs at these 
temperatures, and in the presence of oxidizing atmospheres, the 
carbon-rich interfacial coating required for toughening is also de- 
graded. Thus, for this material the upper use temperature, as well 
as the highest processing temperature allowable for joining, is lim- 
ited to ~1,200C. Property reduction can be minimized by coating 
the components with an external protective layer of SiC*, or by us- 
ing other fibers, not yet readily availabie, that are more resistant to 
thermal degradation. It is expected that continued research and 
development will produce SiC matrix composites for use at temper- 
atures at or above 1400C. Applicable joining methods must 
therefore avoid property degradation of the composite caused by 
excessive processing temperatures, and must also provide joints 
that can withstand these expected use temperatures. 


9641 (ORNL/FMP-91/2, pp. 63-74) NIST-1-Structural relia- 
bility and damage tolerance of ceramic composites. Fuller, E.R. 
Jr. (National Institute of Standards and Technology, Gaithersburg, 
MD (United States)). Oak Ridge National Lab., TN (United States). 
Fossil Energy Program. Apr 1992. In Fossil Energy Advanced Re- 
search and Technology Development (AR and TD) Materials 
Program semiannual progress report for the period ending Septem- 
ber 30, 1991. Fossil Energy Program. 422p. Order Number 
DE92016504. Source: OSTI; NTIS. 

The achievement of higher efficiency heat engines and heat re- 
covery systems requires the availability of high-temperature, 
high-performance, structural materials. Structural ceramics, and 
more recently, ceramic matrix composites have received particular 
attention for these applications due to their high strength and ex- 
cellent resistance to corrosion, erosion and thermal shock. Even 
with these positive attributes, improved reliability and extended life- 
time under service conditions are necessary for structural ceramics 
and ceramic composites to gain wide industrial acceptance. This 
reliability is only achieved with improved knowledge of in-service 
damage modes and failure mechanisms, and the processing 
knowledge to improve this performance by microstructural modifi- 
cations. The inherent problems are mechanical and chemical in 
nature and are enhanced by the high temperatures, reactive envi- 
ronments, and extreme thermal gradients and thermal cycling, to 
which these materials are subjected. 


9642 (ORNL/FMP-91/2, pp. 75-91) NCAT-1-Mechanical 
properties testing of ceramic fiber-ceramic matrix composites. 
Sankar, J. (North Carolina A and T State University, Greensboro 
(United States)); Kelkar, A.D.; Vaidyanathan, R. Oak Ridge Na- 
tional Lab., TN (United States). Fossil Energy Program. Apr 1992. 
In Fossil Energy Advanced Research and Technology Development 
(AR and TD) Materials Program semiannual progress report for the 
period ending September 30, 1991. Fossil Energy Program. 422p. 
Order Number DE92016504. Source: OSTI; NTIS. 

Ceramic fiber-ceramic matrix composites fabricated by chemical 
vapor infiltration (CVI) are currently being developed as practical 
engineering materials because of their potential high toughness, 
especially at elevated temperatures. With continuing development 
through efforts such as in the present research, ceramic compos- 
ites should find use in turbine and automobile engine components, 
recuperators, heat exchangers, and other high temperature appli- 
cations. Two methods of infiltration have been used to manufacture 
these ceramic matrix composites, namely, isothermal chemical va- 
por infiltration (ICV) and forced chemical vapor infiltration (FCVI). 
The isothermal infiltration method has been developed by Societe 
Europeanne de Propulsion (SEP) and is currently licensed to Du 
Pont, USA. The forced infiltration method has been developed at 
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the Oak Ridge National Laboratory (ORNL) which combines a ther- 
mal gradient and forced flow approach. The details of the above 
two processes and procedures have been discussed in detail else- 
where. The advantage of the FCVI process over the ICVI process 
is that is results in significantly reduced infiltration times. The aim 
of the present research is to collaborate with the ORNL staff to es- 
tablish and expand the currently available mechanical property 
data base for these systems. 


9643 (ORNL/FMP-91/2, pp. 103-107) ORNL-1(A)- 
Fabrication of fiber-reinforced composites by chemical 
infiltration and deposition. Stinton, D.P. (Oak Ridge National Lab- 
oratory, TN (United States)); Lowden, R.A.; Besmann, T.M. Oak 
Ridge National Lab., TN (United States). Fossil Energy Program. 
Apr 1992. In Fossil Energy Advanced Research and Technology 
Development (AR and TD) Materials Program semiannual progress 
report for the period ending September 30, 1991. Fossil Energy 
Program. 422p. Order Number DE92016504. Source: OSTI; NTIS. 
The purpose of this task is to develop a ceramic composite hav- 
ing higher than normal strength and toughness yet retaining the 
normal attributes of refractoriness and high resistance to abrasion 
and corrosion. Ceramic fiber-ceramic matrix composites are being 
fabricated by infiltrating fibrous structures with vapors that deposit 
on and between the fibers to form the matrix of the composites. 


9644 (ORNL/FMP-$91/2, pp. 108-117) ORNL-1(C)-Interfaces 
and mechanical properties of continuous fiber-reinforced ce- 
ramic composites. Lowden, R.A. (Oak Ridge National Laboratory, 
TN (United States)). Oak Ridge National Lab., TN (United States). 
Fossil Energy Program. Apr 1992. In Fossil Energy Advanced Re- 
search and Technology Development (AR and TD) Materials 
Program semiannual progress report for the period ending Septem- 
ber 30, 1991. Fossil Energy Program. 422p. Order Number 
DE92016504. Source: OSTI; NTIS. 

The purpose of this task is to examine fiber-matrix interfaces and 
optimize the mechanical behavior of continuous fiber-reinforced ce- 
ramic composites fabricated utilizing a forced-flow, thermal-gradient 
chemical vapor infiltration technique (FCVI). The strength and 
toughness of fiber-reinforced ceramic composites are controlled by 
the properties of the interface between the fiber and the matrix, 
thus emphasis is to be placed on developing methods to character- 
ize the fiber-matrix interface and measure interfacial stresses in 
fiber-reinforced ceramic composite systems. Coating or pretreat- 
ment processes can then be utilized to tailor the fiber-matrix 
interface within various composite systems and to optimize the 
strength and toughness of the composite. 


9645 (ORNL/FMP-91/2, pp. 171-197) VPI-I-Investigation of 
properties and performance of ceramic composite compo- 
nents. Reifsnider, K.L. (Virginia Polytechnic Institute and State 
University, Blacksburg (United States)); Stinchcomb, W.W.; Dun- 
yak, T.J. Oak Ridge National Lab., TN (United States). Fossil 
Energy Program. Apr 1992. In Fossil Energy Advanced Research 
and Technology Development (AR and TD) Materials Program 
semiannual progress report for the period ending September 30, 
1991. Fossil Energy Program. 422p. Order Number DE92016504. 
Source: OSTI; NTIS. 

The anticipated use of ceramic composites in high temperature 
structural applications requires the technical community to make 
the transition from properties of materials to the performance of 
engineering components. Making this transition requires compre- 
hensive characterization and understanding (i.e. philosophy and 
rigorous modeling) of long-term behavior. For example, information 
from quasi-static tests, modulus of rupture tests, and fracture 
toughness tests is not sufficient to design a complex component 
such as a heat exchanger tube fabricated from anisotropic, fiber- 
reinforced materials which may experience multiaxial stresses and 
elevated temperatures. The present research effort provides an ex- 
perimental and analytical basis for the transition from properties to 
performance. In general, the program is a pioneering effort to make 
a first step beyond the limited characterization of small samples 
and coupons to the comprehensive mechanical characterization of 
complex engineering components such as ceramic composite 
tubes subjected to static and cyclic multiaxial loading and elevated 
temperature over various time periods. 





9646 (PNL-SA-21128) Irradiation-induced amorphization 
of CazlLag(SiO,),O02 single crystals. Weber, W.J. (Pacific North- 
west Lab., Richland, WA (United States)); Wang, Lu-Min. Pacific 
Northwest Lab., Richland, WA (United States). Nov 1992. 7p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. (CONF-921101-20: 16. Material Re- 
search Society international symposium on the scientific basis for 
nuclear waste management fall meeting, Boston, MA (United 
States), 30 Nov - 5 dec 1992). Order Number DE93004835. 
Source: OSTI; NTIS; GPO Dep. 

Single crystals of CagLag(SiO4)sO2 were irradiated with 1.5 MeV 
Xe*, 1.5 MeV Kr*, 1.0 MeV Ar*, and 0.8 MeV Ne* ions to investi- 
gate the effects of recoil-energy spectrum, temperature, and 
crystallographic orientation on irradiation-induced amorphization. 
The irradiations were carried out using the HVEM-Tandem Facility 
at Argonne National Laboratory. The structural changes and the 
ion fluence for complete amorphization in the electron transparent 
thickness of the specimens were determined by in situ transmis- 
sion electron microscopy. The displacement dose determined for 
complete amorphization was approximately 0.6 dpa for the Xer*, 
Kr*, and Ar* ion irradiations, but increased to 1.5 dpa for the Ne* 
ion irradiations, which may reflect an effect of lower recoil energies. 
The ion fluence for complete amorphization increased exponentially 
with temperature over the range from 25 to 400°C. Amorphization 
was not observed at 500°C. The activation energy associated with 
this simultaneous recrystallization process was estimated to be 


0.13 eV, and the critical amorphization temperature was estimated 
to be 438°C. 


9647 (SAND-—92-0037C) Sokgel/rhodamine 6G composite 
films with tailored microstructures. Logan, D.L. (Sandia National 
Labs., Albuquerque, NM (United States)); Ashley, C.S.; Assink, 
R.A.; Brinker, C.J. Sandia National Labs., Albuquerque, NM 
(United States). [1992]. 10p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC04-76DP00789. (CONF- 
9207172-1: 2. Sol-gel optics conference, San Diego, CA (United 
States), 19-24 Jul 1992). Order Number DE93005364. Source: 
OSTI; NTIS; GPO Dep. 

A multi-step hydrolysis procedure was developed to prepare 
composite organic dye/sol-gel thin films with variable porosity for 
such as switches or sensors. Variation of acid and base catalyzed 
hydrolysis sequences of three sols prepared from tetraethoxysilane 
with identical H2O/Si ratios, dilution factors, and pH resulted in 
considerably different silicate speciation. Under conditions where 
monomer was avoided, the refractive indices of as-deposited films 
could be varied by an again step prior to film deposition. This gen- 
eral strategy, which relies on the aggregation of fractal polymeric 
clusters, is compatible with the low temperature and near neutral 
pH requirements of both organic dyes and biologically active 
species such as enzymes. 


9648 (SAND-92-1367C) Cavities in He-implanted Si: “In- 
ternal” surface science. Follstaedt, D.M.; Myers, S.M.; Stein, H.J. 
Sandia National Labs., Albuquerque, NM (United States). [1992]. 
7p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-76DP00789. (CONF-921101-64: 16. Material Re- 
search Society international symposium on the scientific basis for 
nuclear waste management fall meeting, Boston, MA (United 
States), 30 Nov - 5 dec 1992). Order Number DE93005340. 
Source: OSTI; NTIS; GPO Dep. 

The concept of using internal cavities in semiconductors for sur- 
face studies is presented. The microstructures of He-implanted 
(001) Si are characterized with [110] cross-section TEM, which 
shows that internal areas 5—7 times that of the specimen front sur- 
face are achieved with 1 x 10'? He/cm? implanted at 30 keV and 
annealed at 700 or 800°C. Examples using internal cavities to de- 
termine surface bond strengths of other elements adsorbed on Si 
are indicated. Facets on the cavities are used to examine the equi- 
librium crystal shape of Si and to measure the ratios of the surface 
free energies of the observed planes. The (111) planes have the 
lowest energy, and those of (001) and (110) are 1.09(7) and 
1.07(3) times higher, respectively. We also find cavities in He- 
implanted Ge after annealing that can be used for similar studies. 


9649 (SAND-92-1443C) Solute binding at void surfaces in 
silicon and germanium. Myers, S.M.; Bishop, D.M.; Follstaedt, 
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D.M.; Stein, H.J.; Wampler, W.R. Sandia National Labs., Albu- 
querque, NM (United States). [1992]. 8p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-76DP00789. 
(CONF-921101-17: 16. Material Research Society international 
symposium on the scientific basis for nuclear waste management 
fall meeting, Boston, MA (United States), 30 Nov - 5 dec 1992). 
Order Number DE93004504. Source: OSTI; NTIS; INIS; GPO Dep. 

The strongly exothermic reactions of H and Cu with internal sur- 
faces in Si and Ge were examined in experiments employing ion 
implantation, ion-beam analysis, transmission electron microscopy, 
and infrared spectroscopy. The dissociation energy of the Si-H 
surface bond was determined to be 2.6+0.1 eV, making the mono- 
hydride more stable than the molecular H2, whose dissociation 
energy per atom is 2.26 eV. Initial experiments indicate a dissocia- 
tion energy for the Ge-H surface bond of ~1.9 eV. Copper is 
bound to the Si surface with an energy of 2.2+0.2 eV relative to 
the solution state, as compared to a reported binding energy of 1.5 
eV for Cu in the precipitated Cu3Si phase. 5 figs, 14 refs. 


9650 (SAND-92-1542C) Charge trapping centers in ferro- 
electric ceramics. Seager, C.H.; Warren, W.L.; Tuttle, B.A; 
Nasby, R.D.; Dimos, D. Sandia National Labs., Albuquerque, NM 
(United States). [1992]. 7p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC04-76DP00789. (CONF- 
921101-24: 16. Material Research Society _ international 
symposium on the scientific basis for nuclear waste management 
fall meeting, Boston, MA (United States), 30 Nov - 5 dec 1992). 
Order Number DE93005359. Source: OSTI; NTIS; GPO Dep. 

Electron paramagnetic resonance (EPR), photo-thermal deflec- 
tion spectroscopy (PDS), and electrical measurements were used 
to characterize as-received and UV-lluminated lead lanthanum 
zirconate titanate (PLZT) and PZT ceramics. Following optical illu- 
mination we observe the activation of positively charged Pb* and 
negatively charged Ti*® ions, as well as an increased broad ab- 
sorption peak around 2.6 eV. The spatial distribution of the induced 
absorption correlates well with the location of the absorbed UV, 
suggesting that photo-produced carrier pairs are trapped at Ti* 
and Pbt? producing the observed paramagnetism. The Tit? EPR 
spectra were successfully fit using the crystal field parameters de- 
rived from the PDS spectra. Preliminary results suggest that these 
charged paramagnetic ions can influence the electrical properties 
of PZT thin films. We investigated the effects of UV light and dc 
bias sequences by polarization-electric field (PE) measurements 
and find that the coercive fields are dependent on the sign of the 
applied bias during UV exposure. It is reasonable to expect that 
Pb*? and/or Ti** ions act as the charge trapping sites which cause 
the threshold voltage shifts in the PE loop. 


9651 (SAND—92-1584C) Exciton magnetoluminescence 
studies in ordered and disordered Ing 4gGaq 52P semiconductor 
alloys. Jones, E.D.; Follstaedt, D.M.; Lyo, S.K.; Schneider, R.P. Jr. 
Sandia National Labs., Albuquerque, NM (United States). [1992]. 
6p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-76DP00789. (CONF-921101-52: 16. Material Re- 
search Society international symposium on the scientific basis for 
nuclear waste management fall meeting, Boston, MA (United 
States), 30 Nov - 5 dec 1992). Order Number DE93005349. 
Source: OSTI; NTIS; INIS; GPO Dep. 

We report the observation of magnetic field dependent excitonic 
photoluminescence energies and linewidths in ordered and disor- 
dered Ino.4gGaq52P alloys (lattice matched to GaAs). The 
photoluminescence measurements were made at 1.4 K and the ap- 
plied magnetic field ranged between 0 and 13.6 tesla. With 
increasing magnetic fields, we observe increasing photolumines- 
cence linewidths for disordered alloys and decreasing 
photoluminescence linewidths for the ordered alloys. The magnetic 
field dependence of the photoluminescence peak-energy shifts for 
all samples (ordered and disordered) is in good agreement with 
theoretical considerations. The presence of CuPt-type ordering was 
confirmed by transmission electron microscopy. 


9652 (SAND-92-1593C) Advanced dielectrics for passiva- 
tlon of InSb. Barbour, J.C.; Casalnuovo, S.A.; Kurtz, S.R. Sandia 
National Labs., Albuquerque, NM (United States). [1992]. 6p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
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Contract AC04-76DP00789. (CONF-921101-47: 16. Material Re- 
search Society international symposium on the scientific basis for 
nuclear waste management fall meeting, Boston, MA (United 
States), 30 Nov - 5 dec 1992). Order Number DE93005353. 
Source: OSTI; NTIS; INIS; GPO Dep. 

A combination of Electron Cyclotron Resonance (ECR) plasma, 
electrochemical, and chemical growth process were examined to 
synthesize dielectric surface passivation layers on InSb. The mate- 
rial properties of ECR-grown SiO,N, on InSb at temperatures from 
30°C to 250°C were investigated. Composition analysis was done 
using Rutherford backscattering spectrometry (RBS) and elastic re- 
coil detection (ERD). The electrical quality of the passivation layer 
was characterized with capacitance-voltage (CV) measurements on 
metal-insulator-semiconductor structures over the frequency range 
from 1 kHz to 1 MHz. Sulfided layers, SizON2 on InSb, and sul- 
fided layers capped with S3ONz all exhibited good C-V properties 
consistent with interface state densities on the order of 10''/ 
cm?-eV, and flatband voltages of magnitude less than 1 V. The dif- 
ference in adhesion of SigN4 on InSb and the adhesion of SigzON2 
on InSb was described in terms of the strength of the bonding at 
the dielectric-iInSb interface. This work is the first to demonstrate 
passivation of an InSb surface with high-quality ECR silicon oxyni- 
trides grown at room temperature. 


9653 (SAND-—92-2522C) Porous materials by design. 
Plasma oxidation of hydrocarbon templates in polysilsesquiox- 
anes. Loy, D.A. (Sandia National Labs., Albuquerque, NM (United 
States)); Buss, R.J.; Assink, R.A.; Shea, K.J.; Oviatt, H. Sandia 
National Labs., Albuquerque, NM (United States). [1992]. 10p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-76DP00789. (CONF-930304—1: 205. American 
Chemical Society national meeting, Denver, CO (United States), 28 
Mar - 2 apr 1993). Order Number DE93005372. Source: OSTI; 
NTIS; GPO Dep. 

Arylene- and alkylene-bridged polysilsesquioxanes were pre- 
pared by sol-gel processing of bis(triethoxysilyl)-ary! monomers and 
decyl monomer. The arylene polysilsesquioxanes were porous ma- 
terials with surface areas as high as 830 m?/g (BET). Treatment 
with an inductively coupled oxygen plasma resulted in the near 
quantitative removal of the arylene bridging groups and a coarsen- 
ing of the pore structure. Solid state 2°Si NMR was used to confirm 
the conversion of the sesquioxane silicons (T) to silica (Q). The 
decylene-bridged polysilsesquioxane was a non-porous material. 
Oxygen plasma treatment afforded a silica gel with a surface area 
of 294 m*/g and a mean pore diameter of 46 A. The porosity in the 


silica gel appears to arise entirely from the oxidation of the 1,10- 
decylene spacer. 


9654 (SAND—92-2542C) Growth and optical characteriza- 
tion of ZnMnTe grown by molecular beam epitaxy. Reno, J.L.; 
Jones, E.D.; Venturini, E.L. Sandia National Labs., Albuquerque, 
NM (United States). [1992]. 7p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC04-76DP00789. 
(CONF-921101-53: 16. Material Research Society international 
symposium on the scientific basis for nuclear waste management 
fall meeting, Boston, MA (United States), 30 Nov - 5 dec 1992). 
Order Number DE93005350. Source: OSTI; NTIS; INIS; GPO Dep. 

We have successfully grown ZnMnTe alloys by molecular beam 
epitaxy using GaAs as a substrate. Bulk MnTe has the wurtzite 
crystal structure but the structural phase of the material was 
confirmed to be zinc-blende by standard 6-26 x-ray diffraction tech- 
niques. The composition was also determined using x-ray 
diffraction techniques. Manganese concentration was also esti- 
mated from magnetization measurements taken as a function of 
temperature. Magnetoluminescence studies were performed at 
1.4K on the acceptor-bound exciton in the semimagnetic semicon- 
ductor ZnMnTe alloys. As expected, the photoluminescence peak 
energy decreased with increasing magnetic field. 


9655 (UCRL-ID—107950) Synthesis and characterization of 
lodinated polystyrene. Overturf, G.E. lil; Buckley, S.R.; Cook, 
R.C. Lawrence Livermore National Lab., CA (United States). 19 
Nov 1992. 25p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. Order Number 
DE93005734. Source: OSTI; NTIS; GPO Dep. 
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A method to selectively iodinate monodisperse 100,000 molecu- 
lar weight polystyrene has been developed by performing an 
electrophilic aromatic substitution on the polymer in which the de- 
gree of iodination is limited stoichiometrically. The iodination 
electrophile used was trifluoroacetyl hypoidite which yielded poly- 
mers with up to 1.4 atom % iodine (i.e substitution of a single 
iodine atom on 20% of the rings) under mild conditions with virtu- 
ally no degradation in the polydispersity of polystyrene. This report 
documents the work performed in the areas of synthesis and poly- 
mer characterization. 29 figs, 9 refs, 9 tabs. 


9656 (Y/EN-4675) Mortar characterization study of unre- 
inforced hollow clay tile masonry. Butala, M.B. Oak Ridge Y-12 
Plant, TN (United States). 14 Sep 1992. 50p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO5- 
840S21400. Order Number DE93004755. Source: OSTIi; NTIS; 
GPO Dep. 

This report presents the results of an investigation of mortar re- 
moved from existing hollow clay tile masonry walls in buildings 
located at the Oak Ridge Y-12 Plant. Primary purpose of this in- 
vestigation was to evaluate the properties of existing mortar and 
provide a similar specification for the mortar to be used in con- 
struction of test specimens and test walls for the Hollow Clay Tile 
Wall Test Program. A mortar characterization study of mortar sam- 
ples removed from walls in four buildings, 9207, 9206, 9204-2 and 
9212 was performed by Testwell Craig Materials Consultants 
(TCMC) under subcontract to Martin Marietta Energy Systems, Inc 
(MMES). The mortar samples were collected by MMES and ana- 
lyzed by TCMC in accordance with applicable ASTM standards. 
Petrographical and chemical analyses were performed. From the 
results of this investigation a mortar mix was prepared to resemble 
the properties of existing mortar. 
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Refer also to citation(s) 7537, 7542, 7647, 7732, 7805, 7806, 7807, 
7808, 7810, 7816, 7823, 7824, 7825, 7828, 7906, 7909, 8021, 
8100, 8912, 9392, 9421, 9424, 9425, 9427, 9428, 9430, 9432, 
9435, 9436, 9437, 9443, 9444, 9445, 9446, 9448, 9454, 9455, 
9456, 9457, 9458, 9460, 9465, 9466, 9467, 9468, 9573, 10242, 
10243, 10303, 10307, 10325, 10333, 10341, 10395, 10407, 10658, 
10661, 11161, 11162, 11163, 11210, 11211, 11212, 11541, 11542 


9657 (AECS-PR/RSS—-40) Quenching effect of Iron on ura- 
nium concentration measurements by fluorimetry in biological 
samples. Hilal, Sana (Atomic Energy Commission, Damascus 
(Syrian Arab Republic)); Othman, Ibrahim. Atomic Energy Commis- 
sion, Damascus (Syrian Arab Republic). Jun 1992. [15] (In Arabic). 
Source: OSTI; NTIS (US Sales Only); INIS. 

Iron is considered as a strong quencher that reduce the uranium 
fluorescence in biological sample. This effect was studied by two 
methods. In the first method iron concentration was fixed to study 
the effect on different uranium standard solutions. In the second 
method the concentration of uranium standard solutions were fixed 
while different amounts of iron were added if has been found that 
the quenching effect of iron is the same in low concentration of 
uranium, while in high concentration of uranium the quenching ef- 
fect is greater. (author). 1 ref., 4 tabs. 


9658 (ANL-92/26) The use of a centrifugal contactor for 
component concentration by solvent extraction. Leonard, R.A.; 
Wygmans, D.G.; McElwee, M.J.; Wasserman, M.O.; Vandegrift, 
G.F. Argonne National Lab., IL (United States). Jul 1992. 61p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-31109-ENG-38. Order Number DE93006825. Source: 
OSTI; NTIS; GPO Dep. 

Theoretical and experimental work was undertaken to explore 
the use of the Argonne design centrifugal contactor as a con- 
centrating device for metal ions in solutions such as 





transuranic-containing waste streams and contaminated groundwa- 
ter. First, the theoretical basis for operating the contactor as a 
concentrator was developed. Then, the ability of the contactor to 
act as a concentrating device was experimentally demonstrated 
with neodymium over a wide range of organic-to-aqueous (O/A) 
flow ratios (0.01 to 33). These data were also used to derive a cor- 
relation for the effect of O/A flow ratio on extraction efficiency. 


9659 (CEA-CONF—11068) D2 and DT gas purification by 
cryosorption on 5 Angstrom molecular sieve. Biet, V. (CEA 
Centre d’Etudes de Bruyeres-le-Chatel, 91 (France)); Labrune, D.; 
Guidon, H.; Hireg, B.; Moll, G. CEA Centre d’Etudes de Bruyeres- 
le-Chatel, 91 (France). 1991. [19] (CONF-9106310-: ISFNT-2: 2nd 
international symposium on nuclear fusion technology and exposi- 
tion, Karlsruhe (Germany), 2-7 Jun 1991). Source: OSTI; NTIS 
(US Sales Only); INIS. 

Purification of deuterium and deuterium-tritium gas has been per- 
formed by cryosorption of impurities on 5 A molecular sieve as 
adsorbent. This process is efficient for most of the impurities (nitro- 
gen, methane, oxygen, carbon oxides, argon, water) except 
helium. In closed loop operations, their residual levels can be bet- 
ter than 10 vpm during at least 5 hours if the trap temperature is 
sufficiently low (< 93 K). At low temperature, cryosorption of Do 
and DT gas is significant. Nevertheless, their recovery can be eas- 
ily achieved by heating up the adsorbent. 


9660 (CIEMAT—678) Spectrographic determination of im- 
purities in ceramic materials for nuclear fusion reactors lil. 
Analysis of magnesium oxide. Melon, A.M.; Roca, M.; Rucandio, 
M.|. Centro de Investigaciones Energeticas, Medioambientales y 
Tecnologicas (CIEMAT), Madrid (Spain). 1992. 21p. (In Spanish). 
Order Number DE93755552. Source: OST; NTIS. 

The determination of minor and trace elements in the 
magnesium oxide, considered as possible ceramic material in ther- 
monucilear fusion reactors, has been studied. The concentration 
ranges are 0.1 - 0.3 % for Ca, Si and Y, and at the ppm level for 
Al, Co, Cr, Fe, Hf, K, Li, Mn, Na, Ni, Sc, Ti, V and Zr. Atomic 
emission spectroscopy with direct current arc excitation and photo- 
graphic detection has been employed. In order to eliminated the 
effect due to the differences in density between standards and 
samples, which are a source of errors, a chemical treatment of 
both is carried out. Likewise, for attaining conditions more suitable 
for the volatilization of certain impurities, these are determined with 
the sample in fluoride form. (author) 


9661 (CIEMAT-684) The spanish participation in the Eu- 
ropean intercomparison of instruments used for dosimetry in 
diagnostic radiology. Brosed, A.; Granados, C.E.; Delgado, A. 
Centro de Investigaciones Energeticas, Medioambientales y Tecno- 
logicas (CIEMAT), Madrid (Spain). 1991. 69p. (In Spanish). Order 
Number DE93755559. Source: OSTI; NTIS. 

Fifteen Spanish institutions took part in the European intercom- 
parison of dosimeters promoted by DGXI of the EEC and steered 
by the German National Laboratory, PTB. The aim was to ascer- 
tain the measurement errors in the assessment of air kerma for the 
energy ranges corresponding to conventional diagnostic and mam- 
mography. Technical aspects are pointed out and the scheme 
proposed by PTB is described, together with the technical peculiar- 
ities of the Spanish branch, coordinated by the metrology division 
of CIEMAT. The results of the Spanish participation are presented 
and compared with the whole of the European participants. Some 
insight was also obtained on the performance of the measurement 
equipment and on the influence of some factors upon the air 
kerma measurements. (author) 27 fig. 2 ref. 


9662 (CIEMAT-690) The use of halogen carriers and 
buffers in the spectrographic determination of boron in car- 
bonaceous materials and their combustion products. 
Rucandio, M.I1.; Martin, M.; Roca, M. Centro de Investigaciones En- 
ergeticas, Medioambientales y Tecnologicas (CIEMAT), Madrid 
(Spain). 1992. 31ip. (In Spanish). Order Number DE93755569. 
Source: OSTI; NTIS. 

For the determination of boron in carbonaceous materials (high 
purity graphite, coals and their processed products, such as ashes 
and slags from thermoelectric power plants) by atomic emission 
spectroscopy with direct current arc excitation and photographic 
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recording, the behaviour of the analyte in the presence of halide 
compounds or spectrochemical buffers has been studied. Among 
the halides, cupric fluoride at a low concentration (2%) becomes 
very suitable for the graphite analysis, and at a higher concentra- 
tion (25%) for coals being necessary in this case to carry out a 
dilution of samples with graphite. Strontium carbonate as a spec- 
trochemical buffer allows to analyse satisfactorily coals and their 
combustion products. (author) 


9663 (CONF-9206224-—2) Chemical monitors based on 
Surtace-Enhanced Raman Scattering (SERS). Vo-Dinh, T-.; 
Alarie, J.P.; Sutherland, W.S.; Stokes, D.L.; Miller, G.H. Oak Ridge 
National Lab., TN (United States). [1992]. 8p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO05- 
840R21400 ;AC05-760R00033. From International conference on 
monitoring toxic chemicals and biomarkers; Berlin (Germany); 22- 
26 Jun 1992. Order Number DE93006234. Source: OSTI; NTIS; 
GPO Dep. 

This paper presents an overview of the development of chemical 
monitors using the Surface-Enhanced Raman Scattering (SERS) 
technique. The SERS effect is based on recent experimental ob- 
servations, which have indicated enhancement of the Raman 
scattering efficiency by factors up to 10® when a compound is ad- 
sorbed on rough metallic surfaces having submicron protrusions. 
The focus of our research efforts is on the development of SERS- 
active sensors and instrumentation capable of field analysis and 
remote sensing. 


9664 (CONF-921101-62) Characterization of internal 
interfaces by atom probe field ion microscopy. Miller, M.K.; Ja- 
yaram, R. Oak Ridge National Lab., TN (United States). [1992]. 6p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO5-840R21400. From 16. Material Research Society 
international symposium on the scientific basis for nuclear waste 
management fall meeting; Boston, MA (United States); 30 Nov - 5 
dec 1992. Order Number DE93006226. Source: OSTI; NTIS; GPO 
Dep. 

The near atomic spatial resolution of the atom probe field ion 
microscope permits the elemental characterization of internal inter- 
faces, grain boundaries and surfaces to be performed in a wide 
variety of materials. Information such as the orientation relationship 
between grains, topology of the interface, and the coherency of 
small precipitates with the surrounding matrix may be obtained 
from field ion microscopy. Details of the solute segregation may be 
obtained at the plane of the interface and as a function of distance 
from the interface for all elements simultaneously from atom probe 
compositional analysis. Capabilities and limitations of the atom 
probe technique in characterization of internal interfaces is illus- 
trated with examples of grain boundaries and interphase interfaces 


in a wide range of materials including intermetallics, model alloys, 
and commercial steels. 


9665 (CONF-921111-6) Isotope identification of purified 
xenon and krypton by low- background gamma spectroscopy. 
Reynolds Electrical and Engineering Co., Inc., Las Vegas, NV 
(United States). [1992]. 8p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract ACO8-89NV10630. From Joint 
conference of the Society for Experimental Mechanics, Inc. and the 
American Society for Nondestructive Testing, Inc.; Chicago, IL 
(United States); 16-20 Nov 1992. Order Number DE93004585. 
Source: OSTI; NTIS; INIS; GPO Dep. 

At the Nevada test site, environmental air samples are routinely 
analyzed for radioxenon and radiokrypton. These noble gases are 
separated and purified using a cryogenic gas-solid chromatography 
method developed by US EPA, Environmental Monitoring and Sup- 
port Laboratory-Las Vegas. Each component is routinely counted 
by liquid scintillation. Routine counting is accomplished by liquid 
scintillation. Low-level gamma spectrometry is used to verify activ- 
ity and/or identify isotopes present. If liquid scintillation results are 
observed above background, low-level gamma spectrometry identi- 
fies other gamma-emitters. 


9666 (CONF-9211127-2) Spectroscopic ellipsometry and 
interference reflectometry measurements of CVD silicon 
grown on oxidized silicon. Jellison, G.E. Jr. (Oak Ridge National 
Lab., TN (United States)); Keefer, M.; Thornquist, L. Oak Ridge 
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National Lab., TN (United States). Nov 1992. 7p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO05- 
840R21400. From Materials Research Society (MRS) meeting; 
Pittsburgh, PA (United States); 3 Nov - 4 dec 1992. Order Number 
DE93005767. Source: OSTI; NTIS; GPO Dep. 

Several samples of thin-film silicon grown on oxidized Si, both 
oxidized and unoxidized, have been examined using spectroscopic 
ellipsometry (SE) and constant angle reflection interference spec- 
troscopy (CARIS). The SE data was fit to 5- or 6- layer models of 
the sample near surface region, using the optical functions of thin- 
film silicon determined from a previous work. Reasonable fits were 
obtained from samples containing amorphous Si (a-Si) or large- 
grain polycrystalline Si (p-Si), but fits to samples containing 
smail-grain, undoped p-Si were poor unless a 8-15 nm surface 
roughness layer is included. Furthermore, the optical functions of 
p-Situd are not consistent from sample to sample. The optical 
functions determined from SE measurements were then used to in- 
terpret CARIS measurements, extracting the thicknesses of the 
films, which are then compared with the thicknesses obtained from 
SE. 


9667 (DOE/MC/26366-3233) A calcium oxide sorbent pro- 
cess for bulk separation of carbon dioxide: Quarterly 
progress report 11, April 1992—June 1992. Harrison, D.P. 
Louisiana State Univ., Baton Rouge, LA (United States). Dept. of 
Chemical Engineering. Aug 1992. 10p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC21-89MC26366. 
Order Number DE93007549. Source: OSTI; NTIS; GPO Dep. 

This research project is investigating the technical feasibility of a 
high-temperature, high-pressure (HTHP) process for the bulk sepa- 
ration of CO. from coal-derived gas. Phase | research, which 
utilized an electrobalance reactor, was completed during the previ- 
ous quarter and final experimental results have been reported. 
Phase Il research involves a switch from the electrobalance reactor 
to a laboratory-scale fixed-bed reactor having feed and product gas 
analysis capability. Initial effort during Phase Ii has been limited to 
project planning including the design and construction of the fixed- 
bed reactor, developing specifications for gas analysis, and 
ordering the gas chromatograph system. These activities are de- 
scribed in the present report. 


9668 
cess for bulk separation of carbon dioxide: Quarterly 
progress report No. 12, July 1992-September 1992. Harrison, 
D.P. Louisiana State Univ., Baton Rouge, LA (United States). Dept. 
of Chemical Engineering. Oct 1992. 16p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC21-89MC26366. 
Order Number DES93007550. Source: OSTI; NTIS; GPO Dep. 

Objective is to investigate the feasibility of a high-temperature, 
high-pressure process for bulk separation of CO2 from coal- de- 
rived gas. An electrobalance reactor was used in Phase |; in 
Phase Il, the switch was made to a fixed-bed reactor with capabil- 
ity for feed and product gas analysis. A gas chromatograph was 
delivered, installed, and operator training carried out. The sampling 
valve sequence is discussed. 


(DOE/MC/26366-3234) A calcium oxide sorbent pro- 


9669 (EGG-M-92212) Nontraditional mounting media for 
the preparation of advanced materials. Smith-Wackerle, V.L.; 
Miley, D.V. EG and G Idaho, Inc., Idaho Falls, ID (United States). 
[1992]. 7p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO7-761D01570. (CONF-9208178-2: Inter- 
national Metallographic Society annual meeting, Denver, CO 
(United States), 2-5 Aug 1992). Order Number DE93005433. 
Source: OSTI; NTIS; GPO Dep. 

Specialized, advanced materials require new methods of sample 
preparation that accommodate a wide variety of examination tech- 
niques. Selection of an appropriate sample mounting method is the 
first step in designing a new preparation routine. This paper de- 
scribes the use of four nontraditional mounting materials to achieve 
specific goals for the examination of advanced materials. The 
mounting media discussed are silicon, high-temperature zirconia 
adhesive, graphite adhesive, and silver-filled epoxy. The applica- 
tions range from TEM sample preparation to thermal etching and 
ISIMS sample preparation. 
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9670 (FRNC-TH-3722) Application of nuclear reaction 
analysis to the study of hydrogen and benzene adsorption on 
monocrystals of nickel and of the alloy Pts)Nis9. Benmansour, 
M. Lyon-1 Univ., 69 - Villeurbanne (France). Inst. de Physique Nu- 
cleaire. Feb 1992. [104] (In French). Source: OSTI; NTIS (US 
Sales Only); INIS. 

Contribution of nuclear reaction analysis to studies of gas ad- 
sorption on surfaces comes from their ability to measure adsorbate 
concentrations lower than one monolayer with high accuracy. 
Study of hydrogen analysis by 'H('®N, a-y)'*C reaction has al- 
lowed to define the analytical characteristics of these methods. 
Deuterium analysis by 2D('5N, py'®N and *D('5N, ny)'®O reac- 
tions has allowed a study of coadsorption of benzene and H using 
D-labelied molecules, the carbon concentration being determined 
from the '*C(d, po)'SC and 'SC(p, -)'4N reactions. The nuclear re- 
action on H has been firstly applied to the measurement of room 
temperature H coverage of Ni (111). The maximum surface 
coverage of 0.6 (+ 0.05) monolayer is in good agreement with pre- 
viously published values. Then, H adsorption on (111) and (110) 
faces of Pts Niso alloy has been studied at 115 to 400 K and 
10-® to 10-4 mbar. H coverage at saturation, obtained for low 
temperature adsorption, is 0.92 (+ 0.1) monolayer on (110) face 
and 0.18 (+ 0.04) monolayer on (111) face. These values are no- 
tably lower than saturation coverages of Ni and Pt single crystals. 
For (110) surface, H adsorption energy has been deduced from 
adsorption isobares and its variation with coverage determined. An 
interpretation of the results, taking into account the different segre- 
gation profiles of the metallic atoms for these two faces, is 
proposed. In a benzene - H coadsorption study on Ni (111), the 
measurement of H, D, and C concentrations on the surface was 
used to show the room temperature predominant surface reaction. 


9671 (GSCAN-P-91-2) Radiogenic age and Isotopic stud- 
les: Report 5. Geological Survey of Canada, Ottawa, ON 
(Canada). 1992. [271] Source: OSTI; NTIS (US Sales Only); INIS. 

This is one of an annual collection of reports presenting data 
from the Geochronology Section of the Continental Geoscience Di- 
vision of the Geological Survey of Canada (GSC). The main 
purpose of this collection is to make geochronological and other ra- 
diogenic isotope data produced by the section available promptly 
to the geological community. Reports make full presentation of the 
data, relate these to field settings and make comparatively short in- 
terpretations. Other geochronological and isotope data produced in 
the laboratory but published in outside journals or separate GSC 
publications are summarized at the end of this report. Report 5 
contains 24 papers from most regions of Canada, but particularly 
from British Columbia. The Geochronology Laboratory has, over 
the years, provided substantial U-Pb dating for the Cordilleran Divi- 
sion of the Geological Survey of Canada in Vancouver, and the 
results of a number of these studies are presented this year. A 
compilation of K-Ar ages is given. (figs., tabs., refs.). 


9672 (IA-1471, pp. 141-142) Neutron activation analysis 
for environmental trace element research: Determination of el- 
emental composition of settling particles in Israel following 
Saharan dust storm. Lavi, N.; Ganor, E.; Neeman, E.; Brener, S. 
Weizmann Inst. of Science, Rehovoth (Israel). Dept. of Physics. 
Aug 1992. In Research laboratories annual report 1991. [247] Or- 
der Number DE93609217. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short communication. DUSTS/metals; DUSTS; METALS; NEU- 
TRON ACTIVATION ANALYSIS; PARTICLES 


9673 (I\C-92/341) Nonradiative state in essential oils from 
aromatic plants. Rai, A.K. International Centre for Theoretical 
Physics, Trieste (Italy). Oct 1992. [6] Source: OSTI; NTIS (US 
Sales Only); INIS. 

Emission and absorption spectra of oils (Mint species and Cym- 
bopogan species) have been recorded in the visible and ultraviolet 
region using JY3CS spectrofluoremeter and Backman DU-70 spec- 
trophotometer respectively. Our results show the presence of 
strong nonradiative state in the ultraviolet region. It is also found 
that the fluorescence intensity of these oils are comparable to that 
of Rh 6G dye in methanol solution. The main spectral features in 
the absorption spectra of mint species are found to be due to the 
absorption of menthol and menthone. Spearmint oil shows an extra 





absorption band which is not present in Japanese and Peppermint 
oils. (author). 7 refs, 2 figs. 


9674 (INCT-2108/V/C/A) Separation of lanthanides by 
liquid-liquid extraction in the HNO3-HDEHP system. Krejzier, J.; 
Siekierski, S. Institute of Nuclear Chemistry and Technology, War- 
saw (Poland). 1990. [36] Contract CPBP 01.18 and 03.08. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Extraction of La, Pr, Nd and Sm in the HNO3-HDEHP system 
has been studied. The distribution ratios have been measured as a 
function of HNO; and HDEHP concentration. Extraction isotherms 
at different HNO, concentrations were determined for the lan- 
thanides studied. The dependence of the distribution ratio of the 
microcomponent on the concentration of the macrocomponent was 
studied for the La-Pr, La-Nd, Pr-Nd and Nd-Sm pairs. Processes 
for removal of praseodymium impurities from lanthanum as well as 
for separation of neodymium from samarium have been proposed. 
3 refs., 26 figs., 15 tabs. (author). 


9675 (INIS-BR-3077) Thickness determination of metallic 
films by x-ray fluorescence spectrometry with wavelength dis- 
persion. Salvador, V.L.R.; Scapin Junior, W.S. Instituto de 
Pesquisas Energeticas e Nucleares (IPEN), Sao Paulo, SP (Brazil). 
1991[1] (in Portuguese). (CONF-9110453-: 31. Brazilian Congress 
on Chemistry, Recife (Brazil), 21-25 Oct 1991). Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short communication. THIN FILMS/thickness; ALUMINIUM; 
EVAPORATION; GLASS; NICKEL; SUBSTRATES; THICKNESS; 
X-RAY FLUORESCENCE ANALYSIS 


9676 (INIS-BR-3080) Chemical characterization of silver 
alloy by x-ray fluorescence spectrometry techniques. Scapin, 
M.A.; Salvador, V.L.R. Instituto de Pesquisas Energeticas e Nucle- 
ares (IPEN), Sao Paulo, SP (Brazil). 1991[1] (In Portuguese). 
(CONF-9110453—: 31. Brazilian Congress on Chemistry, Recife 
(Brazil), 21-25 Oct 1991). Source: OSTI; NTIS (US Sales Only); 
INIS. 


Short communication. SILVER ALLOYS/x-ray fluorescence analy- 
sis; NITRIC ACID; THIN FILMS 


9677 (INIS-BR-3095) As, Hg, Sb and Se determination in 
biological materials by neutron activation analysis. Favaro, 
D.I.T.; Maihara, V.A.; Vasconcellos, M.B.A.; Armelin, M.J.A. Insti- 
tuto de Pesquisas Energeticas e Nucleares (IPEN), Sao Paulo, SP 
(Brazil). 1991[1] (CONF-9110462—: 7. Brazilian Congress on Toxi- 
cology, Niteroi (Brazil), 19-25 Oct 1991). Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. ANTIMONY/neutron activation analysis; 
ARSENIC/neutron activation analysis; MERCURY/neutron activa- 
tion analysis; SELENIUM/neutron activation analysis; ANTIMONY; 
ARSENIC; BIOLOGICAL MATERIALS; MERCURY; SELENIUM 


9678 (INIS-mf—13386, pp. 147-151) Uranium analysis using 
an on-line background correction program with carrier 
distillation technique by a computer controlled emission spec- 
trometer. Dhumwad, R.K. (Bhabha Atomic Research Centre, 
Bombay (India). Fuel Reprocessing Div.); Patwardhan, A.B.; Kulka- 
rni, V.T.; Radhakrishnan, K. Department of Atomic Energy, 
Bombay (India). Board of Research in Nuclear Sciences. 1991. 
[472] (CONF-8912172-: International symposium on uranium tech- 
nology, Bombay (India), 13-15 Dec 1989). In Proceedings of the 
international symposium on uranium technology [held at Bombay 
during 13-15 Dec 1989]. V. 1. Order Number DE93608776. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The paper describes an on-line background correction and ura- 
nium matrix excitation monitoring in a computer controlled direct 
reading spectrometer for the rapid estimation of a large number of 
impurities in uranium product used in nuclear facilities. The 
influence/interference of the background on the analytical lines be- 
comes important when low detection limits are to be achieved. 
Commercially available softwares for automatic background correc- 
tion (ABC) are suitable for inductively coupled plasma or spark 
sources where a continuous flow of the sample introduction is 
possible. However, in the case of carrier distillation technique auto- 
matic background correction cannot be applied due to limitations of 
exposure per charge. In the method discussed here, a background 
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channel located at an appropriate position in the spectral range is 
monitored simultaneously along with other analyte channels. The 
background at analyte channel is computed from the intensity of 
the background channel and is automatically subtracted from the 
intensity of the analyte signal. In addition, a uranium channel which 
is used for monitoring a very weak line of uranium (2865.67 A) is 
incorporated to measure the amount of uranium getting into the 
arc. When intensity of uranium line exceeds the predetermined 
value, that data will be rejected by the operator. This method is in 
routine use for the estimation of 20 impurities in uranium. (author). 
4 refs., 2 tabs. 


9679 (INIS-mf-13386, pp. 189-199) Estimation of uranium 
in leach liquors of low iron content : modification of a spec 
trophotometric method using 4-(2 pyridyl azo) resorcinol. 
Suryaprabhavaty, G. (Department of Atomic Energy, Hyderabad 
(India). Atomic Minerals Div.); Gopal, Leela; Chowdary, G.S.; Das, 
R.R. Department of Atomic Energy, Bombay (india). Board of 
Research in Nuclear Sciences. 1991. [472] (CONF-8912172-: In- 
ternational symposium on uranium technology, Bombay (india), 
13-15 Dec 1989). In Proceedings of the international symposium 
on uranium technology [held at Bombay during 13-15 Dec 1989]. 
V. 1. Order Number DE93608776. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The selective complexing property of the heterocyclic azo dye 
4-(2-pyridyl azo) resorcinol (PAR) with uranium in presence of an- 
other complexing solution (ethylene diamine tetra acetic acid and 
sodium fluoride) in borate buffer (PH 7.8) has been employed for 
the rapid estimation of uranium present in carbonate leach liquors, 
in low acidity leach liquors and in ion exchange eluates where the 
content of dissolved iron is relatively low (<2.5 gmvlitre). The car- 
bonate leach liquors are initially treated with nitric acid to destroy 
the carbonate radical. The extent of formation of the U-PAR com- 
plex (em, without complexing solution is 38,700 at 530 nm) is 
reduced by about 40% in presence of the optimum concentration 
of the complexing solution and of the chromogenic reagent used 
for the analysis, and therefore, the sensitivity. However, the forma- 
tion of the uranium-PAR is linear with the uranium concentration, 
even in presence of the complexing solutions, as was observed in 
absorption measurements at the peak wavelengths of both 530 nm 
and 540 nm. The calibration graph is linear for the range of 2 to 20 
ug of uranium per mi when iron present is < 50 ug per mi in the 
solution of measurements. Other interfering metal ions which may 
be present in small amounts in the above samples are also 
masked by the complexing solutions. The results compare well with 
those determined by the more sensitive fluorimetric method and 
the modified method enables the analysis, on a routine basis, of a 
wide variety of leach liquors of uranium. (author). 6 refs., 3 tabs. 


9680 (INIS-mf-13386, pp. 152-156) Determination of trace 
metals in uranium oxide by ICP-MS. Vijayalakshmi, S. (Indira 
Gandhi Centre for Atomic Research, Kalpakkam (India). Radio- 
chemistry Programme); Krishna Prabhu, R.; Mahalingam, T.R.; 
Mathews, C.K. Department of Atomic Energy, Bombay (india). 
Board of Research in Nuclear Sciences. 1991. [472] (CONF- 
8912172-: International symposium on uranium technology, 
Bombay (India), 13-15 Dec 1989). In Proceedings of the interna- 
tional symposium on uranium technology [held at Bombay during 
13-15 Dec 1989]. V. 1. Order Number DE93608776. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Inductively coupled plasma - mass spectrometry (ICP-MS) is 
emerging as a powerful multielement technique with detection lim- 
its lower than ng/ml. This paper describes the method developed in 
authors’ laboratory for the determination of some twenty-five metal- 
lic impurities in uranium oxide using the technique of ICP-MS. In 
this method, uranium oxide is dissolved in nitric acid and the uranyl 
nitrate solution (0.05% w/v) is directly aspirated into the ICP. The 
concentration of each element was determined based on the inten- 
sity of an isotopic peak in the quadrupole mass spectrometer 
output. Multiple standard addition technique was employed to take 
care of the matrix interference. Ga, Sb and Tl were used as 
internal standards for the low, medium and high mass elements re- 
spectively. To check the accuracy of the method, an IAEA sample 
of uranium oxide (SR-64) was analysed and the results were found 
to agree reasonably well with the certified values given by IAEA. 
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The detection limits obtained were in the ppm-sub ppm levels for 
the different analytes. For achieving very low detection limits (ppb), 
matrix separation was required. For this purpose, selective extrac- 
tion of uranium was done with 60% TBP in carbon tetrachloride 
and the aqueous phase was directly analysed by ICP-MS. The ma- 
trix interference caused by uranium for the different analytes is 
discussed. The precision, accuracy and the detection limits ob- 
tained are presented. (author). 6 refs., 4 tabs. 


9681 (INIS-mf-13386, pp. 382-388) Estimation of man- 
ganese in tailings plant effluent by ICP-AES. Ray, Joydeb 
(Uranium Corp. of India, Jaduguda (India)); Pandey, V.M. Depart- 
ment of Atomic Energy, Bombay (India). Board of Research in 
Nuclear Sciences. 1991. [472] (CONF-8912172-: International 
symposium on uranium technology, Bombay (India), 13-15 Dec 
1989). In Proceedings of the international symposium on uranium 
technology [held at Bombay during 13-15 Dec 1989]. V. 1. Order 
Number DE93608776. Source: OSTI; NTIS (US Sales Only); INIS. 

In order to maximize uranium extraction, a suitable oxidant must 
be added to or be present in the leach slurry during acid leaching 
of uranium ore. The most commonly used oxidants in acid leach 
circuits have been manganese dioxide, O2 (gas) and sodium chlo- 
rate. In most instances the choice has been dictated by economics 
or availablility. In Jaduguda Uranium mill, pyrolusite was found 
most suitable oxidant from availablity and economic points of view. 
Since manganese is a toxic element, it is necesary to monitor the 
tailings effluent for its manganese content so that only environmen- 
tally accepted level of manganese in effluent goes to the tailings 
pond. To control the manganese content in effluent the plant 
tailings after neutralisation with lime is analysed for soluble man- 
ganese content. Since after neutralisation at pH 10 very little 
manganese is left in the tailings effluent it requires a very sensitive 
method of estimation. To estimate the manganese even at ppb 
level, a method has been standardised using ICP-AES. By this 
method, manganeses can be analysed down to ppb level in a very 
short time with 95 to 100% accuracy. The detection limit was as 
low as 0.58 ppb. (author). 7 refs., 2 tabs. 


9682 (INIS-mf-13386, pp. 356-368) Modification of fluori- 
metric method of uranium analysis for Jaduguda Plant 
samples. Chakraborty, A.B. (Uranium Corp. of India, Jaduguda 
(India)); Pandey, V.M. Department of Atomic Energy, Bombay (in- 
dia). Board of Research in Nuclear Sciences. 1991. [472] 
(CONF-8912172-: International symposium on uranium technol- 
ogy, Bombay (india), 13-15 Dec 1989). In Proceedings of the 
international symposium on uranium technology [held at Bombay 
during 13-15 Dec 1989]. V. 1. Order Number DE93608776. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Fluorimetry is one of the most sensitive instrumental methods of 
estimating uranium. The method followed at present involves the 
extraction of uranium with ethyl acetate in presence of saturated 
solution of aluminium nitrate. After extraction, an aliquot of the ex- 
tract is pipetted into platinum dishes specially made for fluorimetric 
work and the solvent is evaporated under an infra-red-lamp. The 
residue is fused with about 0.4 gm of sodium fluoride-sodium car- 
bonate (1:4 mixture) at a temperature of about 800degC for 3 
minutes using a muffle furnace. The fused mass is cooled and the 
fluorescence of the resultant bead is measured. The samples anal- 
ysed by fluorimetric method are : (1) break through, (2) semi 
pregnant (3) barren diversion, (4) second eluates, (5) grab sample 
of elute, (6) secondary filter cake, (7) barren liquors, (8) leach tail- 
ings, and (9) plant tailings. While using ethyl acetate, extractions 
are done in nitrate medium whereas most of the samples studied 
in this investigation are in sulphuric acid medium. Hence a solvent 
suited for sulphate medium was felt to be more useful. Amines are 
being used extensively to remove uranium from sulphate liquors as 
an anion. Alamine-336 has been used in R and D studies for sol- 
vent extraction of the uranium from Jaduguda leach liquors. Since 
it was found to be a good extractant, the same solvent was se- 
lected for extraction for fluorimetric analysis of uranium in place of 
ethyl acetate aluminium nitrate. It was found that Alamine-336 can 
be used in place of ethyl acetate aluminium nitrate for uranium ex- 
traction for fluorimetric determination with the same accuracy as in 


the case of ethyl acetate aluminium nitrate. (author). 2 refs., 3 figs., 
5 tabs. 
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9683 (INIS-mf-13386, pp. 349-355) Rapid determination of 
uranium in uranyl nitrate solutions by gamma spectrometry. 
Sankaranarayanan, 1.K. (Bhabha Atomic Research Centre, 
Bombay (India). Chemical Engineering Div.); Gupta, D.S.; Sa- 
hasrabudhe, S.G.; lyer, M.R.; Krishnan, V.N. Department of Atomic 
Energy, Bombay (india). Board of Research in Nuclear Sciences. 
1991. [472] (CONF-8912172-: International symposium on 
uranium technology, Bombay (India), 13-15 Dec 1989). In Proceed- 
ings of the international symposium on uranium technology [held at 
Bombay during 13-15 Dec 1989]. V. 17. Order Number 
DE93608776. Source: OSTI; NTIS (US Sales Only); INIS. 

Uranium-235 emits gamma rays of 185.7 kev with 54% yield. 
Gamma spectrometry with this gamma ray presents an excellent 
method for the estimation of sup(235)U and hence the total ura- 
nium concentration by knowing the isotopic ratios. This paper deals 
with a system which uses 3 inches x 2 inches Nal detector and a 
microprocessor based 4 K multichannel analyser for assaying liquid 
samples. A software gain correction method was used in the sys- 
tem to eliminate errors due to amplifier gain shift. Three different 
ranges of concentrations of uranium in natural uranyl nitrate 
solution have been studied. Using known, standard samples, cali- 
bration graphs of cps Vs concentration have been obtained. 
Linearity has been observed upto the uranium concentration of 
about 80 gms/litre while non-linearity due to self-absorption was 
found in the higher range. An exponential relationship ; y=aesup(- 
bx) was used for fitting the data in the non-linear range. This 
method can be used to determine the uranium concentration in all 
the three ranges of concentration which have been studied, in a 
rapid and non-destructive way. The standard deviation in the con- 
centration range of 50-80 gms of U per litre was found to be +1% 
for a 300 secs. counting time. (author). 1 refs., 4 figs. 


9684 (INIS-mf-13386, pp. 376-381) Difficulties in preparing 
a standard sample of uranium metal having traces of nitrogen. 
Toteja, R.S.D. (Bhabha Atomic Research Centre, Bombay (India). 
Analytical Chemistry Div.); Jangida, B.L.; Sundaresan, M. Depart- 
ment of Atomic Energy, Bombay (India). Board of Research in 
Nuclear Sciences. 1991. [472] (CONF-8912172-: International 
symposium on uranium technology, Bombay (India), 13-15 Dec 
1989). In Proceedings of the international symposium on uranium 
technology [held at Bombay during 13-15 Dec 1989]. V. 1. Order 
Number DE93608776. Source: OSTI; NTIS (US Sales Only); INIS. 

Normally in the analysis of uranium for nitrogen, the nitrides are 
hydrolysed to give NHg3 and that for standardisation purposes to 
approximate the closest conditions of analysis of ammonia, NH, Cl 
is added to the sample and the recovery is tested. An appropriate 
method will be to have a standard sample of uranium with known 
amounts of nitrogen to be used as reference sample. The present 
work describes the efforts made in the preparation of such a refer- 
ence sample and a general assessment of such methods available. 
In present work, known microamounts of nitrogen in an enclosed 
volume were allowed to react at a temperature of 773 K with a 
fixed amount of uranium metal of nitrogen content determined 
chemically. As the reaction of nitrogen with uranium is essentially a 
surface reaction, a sample had to be homogenised by allowing the 
nitrided sample to melt at about 1500 K and allow the nitrogen to 
diffuse through so that the concentration gradient along the profile 
will disappear. Attempts were made to prepare such samples in 
the range to 40 to 100 ppm of nitrogen. The density differences of 
uranium nitride and uranium metal made this diffusion and 
homogenisation process difficult. The prepared samples were anal- 
ysed by the micro-kjeldahl’s method and the recoveries tested. The 
equipment used for the preparation of the nitrided samples, for ho- 
mogenisation and analysis of the results obtained are detailed in 
the paper together with the assessment of the general methods. 
(author). 2 refs., 1 fig., 1 tab. 


9685 (INIS-mf-13387, pp. 924-938) Separation of ura- 
nium(VI), thorium and zirconium by solvent extraction with 
crown ether. Deorkar, N.V. (Indian Inst. of Tech., Bombay (India). 
Dept. of Chemistry); Khopkar, S.M. Department of Atomic Energy, 
Bombay (india). Board of Research in Nuclear Sciences. 1991. 
[653] (CONF-8912172-—: International symposium on uranium tech- 
nology, Bombay (India), 13-15 Dec 1989). In Proceedings of the 
international symposium on uranium technology [held at Bombay 





during 13-15 Dec 1989]. V. 2. Order Number DE93608801. 
Source: OSTI; NTIS (US Sales Only); INIS. 

A rapid and selective method was developed for the separation 
of uranium(VI), thorium and zirconium. Uranium(VI) was extracted 
with 0.02 M DC-18 crown-6 in chloroform from 6.0-8.5 M hy- 
drochloric acid. It was stripped with 0.5 M hydrochloric acid and 
determined spectrophotometrically as its arsenazo-lll complex at 
665 nm. Arsenazo-lll was extracted with 0.025 M DC-18 crown-6 
in dichloromethane from 8.5-10 M hydrochloric acid, whereas tho- 
rium(IV) was extracted with 0.065 M 18-crown-6 in methylene 
chloride from 0.04 M picric acid and stripped with 0.5 M nitric acid. 
Hydrochloric acid, nitric acid, perchloric acid, sulphuric acid and 
acetic acid were used for the stripping of the elements from or- 
ganic phase. They were also separated in large number of binary 
mixtures. The alkali, alkaline earths and some common cations 
and anions were tolerated in the ratio of 1:50. Uranium(VI), thorium 
and zirconium were also separated from multi-component mixture 
containing cerium(Ill), scandium, yttrium, hafnium, cesium and 
lead. The mixture contains thorium, uranium(VI), zirconium and 
yttrium was separated by extracting thorium first with 0.07 M 18- 
crown-6 from 0.04 picric acid. Then zirconium(IV) and uranium(V1) 
were extracted from 8.5 M hydrochloric acid with 0.06 M DC-18 
crown-6. Zirconium was first stripped with 6.0 M hydrochloric acid 
followed by stripping of uranium with 0.5 M hydrochloric acid. The 
unextracted yttrium was determined in the aqueous phase as its 
complex with arsenazo-lll. The separation of uranium from these 
elements is significant as they are associated with each other in 
various minerals and fission product. The method was also applied 
for the analysis of uranium, thorium in monazite and zirconium in 
zircon sand. (author). 13 refs., 1 fig., 6 tabs. 


9686 (INIS-mf-13393) Design and construction of a sys- 
tem to analyze Radon 222 by means of alpha spectroscopy. 
Martinez, J.B. Universidad Autonoma del Estado de Mexico, Toluca 
(Mexico). Facultad de Quimica. 1991[80] (In Spanish). Source: 
OSTI; NTIS (US Sales Only); INIS. 

Design and construction of a system to measure gaseous Radon 
222 which arise from a source of Radium 226 electrodeposited in a 
stainless disc is described. Such a system allows to differentiate 
the energies of radium where they come from, as well as energies 
of daughter products. In this way it is possible to have a more pre- 
cise measure of the alpha activity of this isotope. The system was 
constructed in a stainless steel hermetic container made of the 
camera, a cape and a valve, the used sample was a standards of 
Radium 226 attained from carnotite ore. The Radon 222 alpha par- 
ticles, as well as the alpha particles of its decay products namely 
Polonium 210. Polonium 218 and Polonium 214 were identified by 
a surface barrier detector. The results in this manner obtained 
shows clearly well definite peaks of Radon 222 and also peaks of 
the Radon 222 daughter products with energies of 5.43, 5.31, 6.0 
and 7.69 Mev respectively. The system allows to separate and to 
indentify the energies of Radon and its daughter products coming 
directly from a standard solid sample of Radium 226 (Author). 


9687 (INIS-mf-13436) Latin American conference on the 
applications of the Moessbauer effect. Comision Nacional de 
Energia Atomica, Buenos Aires (Argentina). 1992[164] (CONF- 
9210294—: LACAME '92: Latin American conference on the 
applications of the Moessbauer effect, Buenos Aires (Argentina), 5- 
9 Oct 1992). Source: OSTI; NTIS (US Sales Only); INIS. 

This work includes all the papers presented at the LACAME’92 
Latin American conference on the applications of the Moessbauer 
effect, held in Buenos Aires (Argentine Republic), from 5th. through 
9th., 1992. 


9688 (INIS-mf-13436, pp. 0.2) Moessbauer spectroscopy 
in the characterisation of new materials and solids made by 
novel methods of synthesis. Berry, F.J. (Open Univ., Milton 
Keynes (United Kingdom)). Comision Nacional de Energia Atomica, 
Buenos Aires (Argentina). 1992. [164] (CONF-9210294—: LACAME 
'92: Latin American conference on the applications of the Moess- 
bauer effect, Buenos Aires (Argentina), 5-9 Oct 1992). In Latin 
American conference on the applications of the Moessbauer effect. 
Order Number DE93615942. Source: OSTI; NTIS (US Sales Only); 
INIS. 
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Short communication. SEMICONDUCTOR MATERIALS/ 
moessbauer effect; SEMICONDUCTOR MATERIALS/structural 
chemical analysis; SUPERCONDUCTORS/moessbauer effect; SU- 
PERCONDUCTORS/structural chemical analysis; CHEMICAL 
PREPARATION; ELECTRON SPECTRA; MICROWAVE RADIA- 
TION; POWDERS; SUPERCONDUCTORS; X-RAY DIFFRACTION 


9689 (INIS-mf-13436, pp. 1.4) A Moessbauer investigation 
of complexes of tin tetrahalides with ambidentate Lewis bases 
containing nitrogen, sulphur and oxygen. Teles, W.M. (Minas 
Gerais Univ., Belo Horizonte, MG (Brazil). Dept. de Quimica); Al- 
lain, L.R.; Filgueiras, C.A.L.; Abras, A. Comision Nacional de 
Energia Atomica, Buenos Aires (Argentina). 1992. [164] (CONF- 
9210294—: LACAME ’92: Latin American conference on the 
applications of the Moessbauer effect, Buenos Aires (Argentina), 5- 
9 Oct 1992). In Latin American conference on the applications of 
the Moessbauer effect. Order Number DE93615942. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication. QUALITATIVE CHEMICAL ANALYSIS/ 
moessbauer effect; QUALITATIVE CHEMICAL ANALYSIS/tin 
halides; NITROGEN; OXYGEN; STRUCTURAL CHEMICAL ANAL- 
YSIS; SULFUR 


9690 (INIS-mf-13436, pp. 1.11) A Moessbauer study of 
some high-spin and/or low spin iron (Il) complexes. Calogero, 
S. (Venice Univ. (Italy)); Gioia Lobbia, G.; Cecchi, P.; Wagner, F.E. 
Comision Nacional de Energia Atomica, Buenos Aires (Argentina). 
1992. [164] (CONF-9210294—: LACAME '92: Latin American con- 
ference on the applications of the Moessbauer effect, Buenos Aires 
(Argentina), 5-9 Oct 1992). In Latin American conference on the 
applications of the Moessbauer offect. Order Number 
DE93615942. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. IRON COMPLEXES/moessbauer effect; 
HIGH PRESSURE; HIGH SPIN STATES; SAMPLE PREPARA- 
TION; SPIN; SPIN FLIP; STRUCTURAL CHEMICAL ANALYSIS 


9691 (INIS-mf-13436, pp. 6.5) Moessbauer analysis of 
iron compounds on two WGSR (water gas shift reaction) cate- 
lyst preparation methods. Venegas, R. (Chile Univ., Santiago 
(Chile). Dept. de Fisica); Rojas, A.; Escudey, M.; Moya, S. Comi- 
sion Nacional de Energia Atomica, Buenos Aires (Argentina). 1992. 
[164] (CONF-9210294—: LACAME '92: Latin American conference 
on the applications of the Moessbauer effect, Buenos Aires (Ar- 
gentina), 5-9 Oct 1992). In Latin American conference on the 
applications of the Moessbauer effect. Order Number 
DE93615942. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. CATALYSTS/moessbauer effect; CATALY- 
SIS; CATALYSTS; CHEMICAL PREPARATION; CRYSTAL 
STRUCTURE; IRON COMPOUNDS; IRON IONS; OPTICAL MI- 
CROSCOPY; QUALITATIVE CHEMICAL ANALYSIS; SCANNING 
ELECTRON MICROSCOPY; X-RAY DIFFRACTION; X-RAY FLUO- 
RESCENCE ANALYSIS 


9692 (INIS-mf-13436, pp. 6.6) Thermal effects In highly 
dispersed iron catalysts. Alvarez, A.M. (La Plata Univ. Nacional 
(Argentina). Dept. de Fisica); Cagnoli, M.V.; Gallegos, N.G.; 
Marchetti, S.G.; Yeramian, A.A.; Mercader, R.C. Comision Nacional 
de Energia Atomica, Buenos Aires (Argentina). 1992. [164] (CONF- 
9210294—: LACAME '92: Latin American conference on the 
applications of the Moessbauer effect, Buenos Aires (Argentina), 5- 
9 Oct 1992). In Latin American conference on the applications of 
the Moessbauer effect. Order Number DE93615942. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication. CATALYSTS/moessbauer effect; CATALY- 
SIS; CATALYSTS; CHEMICAL PREPARATION; CHEMISORPTION; 
CRYSTAL STRUCTURE; HEAT TREATMENTS; IRON COM- 
POUNDS; IRON IONS; OPTICAL MICROSCOPY; QUALITATIVE 
CHEMICAL ANALYSIS; SCANNING ELECTRON MICROSCOPY; 
X-RAY DIFFRACTION; X-RAY FLUORESCENCE ANALYSIS 


9693 (INIS-mf-13436, pp. 9.1) Metallurgical industrial ap- 
plications of Moessbauer spectroscopy. Kuzmann, E. (Eoetvoes 
Lorand Tudomanyegyetem, Budapest (Hungary)); Vertes, A. Comi- 
sion Nacional de Energia Atomica, Buenos Aires (Argentina). 1992. 
[164] (CONF-9210294—: LACAME '92: Latin American conference 
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on the applications of the Moessbauer effect, Buenos Aires (Ar- 
gentina), 5-9 Oct 1992). In Latin American conference on the 
applications of the Moessbauer effect. Order Number 
DE93615942. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. METALLURGY/moessbauer effect; AMOR- 
PHOUS STATE; COMPARATIVE EVALUATIONS; CRYSTAL 
STRUCTURE; MATERIALS TESTING; METALLURGY; QUALITA- 
TIVE CHEMICAL ANALYSIS; STEELS 


9694 (INIS-mf-13436, pp. 9.4) A Moessbauer study of 
samples from an oil well. Rodrigues, O.D. (Espirito Santo Univ., 
Vitoria, ES (Brazil). Dept. de Fisica e Quimica); Garg, R.; Garg, 
V.K.; Silva, E.G. da; Jesus Filho, M.F. de; Jayanthi, U.B.; 
Figueiredo, A.E.G. Comision Nacional de Energia Atomica, Buenos 
Aires (Argentina). 1992. [164] (CONF-9210294—: LACAME '92: 
Latin American conference on the applications of the Moessbauer 
effect, Buenos Aires (Argentina), 5-9 Oct 1992). In Latin American 
conference on the applications of the Moessbauer effect. Order 
Number DE93615942. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. OIL WELLS/moessbauer effect; BRAZIL; 
IRON; MINERALS; NEUTRON ACTIVATION ANALYSIS; 
PETROLEUM; QUALITATIVE CHEMICAL ANALYSIS; X-RAY 
DIFFRACTION 


9695 (INIS-mf-13436, pp. 12.4) Oxygen re-arrangement 
and desorption in °’Fe: Y-Ba-Cu-O. Saitovitch, E.B. (Centro 
Brasileiro de Pesquisas Fisicas (CBPF), Rio de Janeiro, RJ 
(Brazil)); Scorzelli, R.B.; Azevedo, |.S.; Litterst, F.J. Comision Na- 
cional de Energia Atomica, Buenos Aires (Argentina). 1992. [164] 
(CONF-9210294—: LACAME 'S2: Latin American conference on 
the applications of the Moessbauer effect, Buenos Aires (Ar- 
gentina), 5-9 Oct 1992). In Latin American conference on the 
applications of the Moessbauer effect. Order Number 
DE93615942. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. HIGH-TC SUPERCONDUCTORS/ 
desorption; HIGH-TC SUPERCONDUCTORS/moessbauer effect; 
HIGH-TC SUPERCONDUCTORS /oxygen; GRAIN SIZE; HEAT 
TREATMENTS; DESORPTION; OXYGEN; IRON; IRON COM- 
POUNDS; PARTIAL PRESSURE; QUANTITY RATIO 


9696 (INIS-mf—-13442, pp. 46) Complexes of uranium and 
iron with O-methyl(dihexyl) phosphine-oxide-O hexyl-2-ethyl- 
phosphine acid. Arad Yellin, R. (Weizmann Inst. of Science, 
Rehovoth (Israel). Dept. of Organic Chemistry); Warshawski, A.; 
Zamgen, M. Israel Chemical Society, Tel-Aviv (Israel). 1990. [134] 
(CONF-9002221—: 55. National conference of the Israel chemical 
society, Tel-Aviv (Israel), 11-12 Feb 1990). In The fifty fifth annual 
meeting of the Israel Chemical Society. Order Number 
DE93616001. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. URANIUM/solvent extraction; BENCH- 
SCALE EXPERIMENTS; PHOSPHINIC ACID ESTERS; TOPO; 
URANIUM; URANIUM COMPLEXES 


9697 (IS-M-723) On-site infrared analyses for complex 
systems. Jones, R.W.; Ochiai, S.; McClelland, J.F. Ames Lab., IA 
(United States). [1992]. 6p. Sponsored by USDOE, Washington, 
DC (United States); Department of Commerce, Washington, DC 
(United States). DOE Contract W-7405-ENG-82. Grant ITA-87-02. 
(CONF-920791-8: Information exchange meeting on characteriza- 
tion sensors and monitoring technologies, Dallas, TX (United 
States), 15-16 Jul 1992). Order Number DE93004475. Source: 
OSTI; NTIS; GPO Dep. 

Infrared spectroscopy has long been a powerful analysis tool in 
the laboratory. Only recently, however, has it moved from the lab 
into the field or onto the industrial process line. Conventional 
spectroscopic methods often involve equipment (e.g., delicate long- 
pathlength cells) or sample-preparation methods (e.g., grinding and 
dilution) that are difficult to use outside the laboratory. In our 
project we use two unconventional techniques requiring no delicate 
equipment and little or no sample preparation to bring the capabili- 
ties of infrared spectroscopy out of the laboratory or to materials 
that are difficult to handle. The techniques are photoacoustic spec- 
troscopy (PAS) and transient infrared spectroscopy (TIRS). We use 
PAS to acquire infrared spectra of volatile organic compounds 
(VOCS) in air, water, and soil samples in the field, so that the 
VOCs may be identified and their concentrations measured. PAS is 
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also being used in the laboratory to examine radioactive materials, 
because it requires very little sample handling and minimal sample 
volume. TIRS is an on-line technique for acquiring the infrared 
spectra of solids and viscous liquids. It is being developed as a 
real-time monitor for the polyethylene encapsulation of radioactive 
wastes that is being developed at Brookhaven National Laboratory 
and being tested at Rocky Flats Plant. These three applications of 
PAS and TIRS are discussed. 


9698 (JINR-R—14-91-502) Determination of Th content in 
specimens with the aid of +-rays and a-particies. Otgonsurehn, 
O. (Joint Inst. for Nuclear Research, Dubna (Russian Federation). 
Lab. of Nuclear Reactions); Ehnkhzhin, L.; Gehrbish, Sh.; Perely- 
gin, V.P.; Petrova, R.!. Joint Inst. for Nuclear Research, Dubna 
(Russian Federation). 1991. [7] (In Russian). Source: OSTI; NTIS 
(US Sales Only); INIS. 

Submitted to Nuc. Tracks. Radiat. Meas. 

The experiments on improving track technique of Th content de- 
termination in natural samples have been performed. For Th 
concentration measurements the +-rays with the energies 18 and 
20 MeV were used. For +-rays energy interval 6 - 23.5 MeV the ra- 
tio of fission fragment tracks densities Ny/Ny, for thick targets of 
these elements has been obtained. That ratio ranges from 1.7 to 
3.2 with the maximum at y-ray energy at ~ 15 MeV. The deter- 
mined Th concentrations in the calibrated Th standards and 
ironmanganese modules agrees within experimental error bar with 
the known values. For 9.1 MeV/nucl. a-particles the track density 
ratio Ny/Ny, has been found equal (1.06+0.07), but the Th content 
was lovered down-possibly due to the vertical unhomogeneity of a- 
particle beam and also due to partial thermal fading of the tracks in 
mica. 7 refs.; 2 figs.; 1 tab. 


9699 (JINR-R—14-91-516) Investigation of the efficiency of 
thermal power plant wastes filtration. Kobzev, A.P. (Joint Inst. 
for Nuclear Research, Dubna (Russian Federation). Lab. of Neu- 
tron Physics); Shirokov, D.M. Joint Inst. for Nuclear Research, 
Dubna (Russian Federation). 1991. [4] (In Russian). Source: OSTI; 
NTIS (US Sales Only); INIS. 

Submitted to the Organizing Comittee of the 4.All-Union confer- 
ence on the nuciear-physical methods of analysis in environmental 
control, Alma-Ata (RU), 26-28 Nov 1991. 

The method of elementary analysis of ashed wastes of a thermal 
power pliant is described. The method is based on two complemen- 
tary methods: Rutherford backscattering spectrometry and particle 
induced X-ray emission. Its application to investigating the effi- 
ciency of thermal power plant wastes filtration is discussed. 1 ref.; 
1 fig.; 1 tab. 


9700 (LA-12378) Anion chromatography: Comparison of 
eluant pH, concentration, and flow rate. Hansbury, E.; Dyke, 
J.T. Los Alamos National Lab., NM (United States). Nov 1992. 
18p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. Order Number DE93003593. Source: 
OSTI; NTIS; GPO Dep. 

This paper describes an ion-chromatographic method that 
combines a chemically suppressed detection system with a poly- 
methacrylate column (usually used with nonsuppressed systems) 
at a slightly acidic pH. The procedure was designed to increase 
the separation of the F— peak from the water dip and to increase 
the separation of the HPO,?- peak from a very large NO,™inus 
peak. Also discussed are experiments that studied the effects of 
changing eluant concentration and flow rate on anion retention 
time. 10 refs, 9 tabs, 6 figs. 


9701 (LA-UR-92-3912) The effect of trimethyl, triethyl, 
tripropyl, and tributyl amine functional groups in strong-base 
anion exchange resin on the sorption of Pu(IV) from nitric 
acid. Marsh, S.F. Los Alamos National Lab., NM (United States). 
[1992]. 9p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-36. (CONF-930460-1: lon ex- 
change ‘93 conference, Wrexham (United Kingdom), 4-7 Apr 1993). 
Order Number DE93003862. Source: OSTI; NTIS; GPO Dep. 

Four macroporous, strong-base anion exchange resins of similar 
crosslinkage and porosity, which differed only in their trialkyl amine 
functional groups, were compared for sorbing PU(IV) from nitric 
acid. Resins with trimethyl, triethyl or tripropyl amine functional 





groups exhibited generally similar behavior over the range of 1 to 
12 M nitric acid. The distribution coefficients of these three resins 
for PU(IV) peaked near 7 M nitric acid, as expected. However, the 
resin with a tributyl amine functional group sorbed PU(IV) only from 
>7 M nitric acid, in a pattern different from that seen with any 
other anion exchange resin. We believe this behavior indicates two 
independent sorption mechanisms for Pu(IV). For the first three 
resins, a hydrophilic Pu(HNO3)4-5H2 complex approaches the ex- 
change site, where it is converted to HPu(NO3),~ during sorption. 
The other process, which has been observed only with the tributy! 
amine resin, may involve the direct sorption of a hydrophobic 
hexanitratoplutonate complex. This possibility is supported by ab- 
sorption spectrophotometric data. 


9702 (LBL-32932) Applications of TEM to interface in ma- 
terials. Dahmen, U. Lawrence Berkeley Lab., CA (United States). 
Sep 1992. 4p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC03-76SF00098. (CONF-9210259-1: 3. 
MICROMAT, Rio de Janeiro (Brazil), 28-30 Oct 1992). Order Num- 
ber DE93004776. Source: OSTI; NTIS; GPO Dep. 

While surfaces have been investigated by scattering techniques 
and scanning probe microscopies, the major tool for investigating 
the structure of internal interfaces has been transmission electron 
microscopy (TEM). Several examples of interfacial structure analy- 
sis by TEM are given; they cover Si/Al and Al/Ge. 


9703 (MLM-3770) Sensitive detection of nitric oxide by 2- 
photon laser-induced fluorescence spectroscopy. Landis, D.A. 
(Cincinnati Univ., OH (United States)); Seliskar, C.J.; Dosser, L.R. 
EG and G Mound Applied Technologies, Miamisburg, OH (United 
States). 14 Jan 1993. 26p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC04-88DP43495. Order Num- 
ber DE93005794. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This work demonstrates that it is feasible to sensitively detect 
NO vapor by 2-photon laser-induced fluorescence spectroscopy. 
Pressure studies reported show that the limit of detection is about 
30 mtorr for the simple instrumentation used. An improved system 
could yield a limit of detection at least an order of magnitude lower. 
Applicability of the 2-photon LIF method and the critical need for 


further basic studies on well-defined gas/solid aging PETN systems 
is discussed. 


9704 (OEFZS—4650) Reduction of thallium, uranium and 
cobalt at the dropping mercury electrode in presence of 9- 
fluorenone In aqueous sodium perchlorate. El-Maraghy, S.B. 
(Chemistry Dept., Faculty of Education, Ain-Shams Univ., Roxy, 
Cairo (Egypt)); Abdelmoati, E.; Topaloglou, A. Oesterreichisches 
Forschungszentrum Seibersdorf GmbH (Austria). Oct 1992. [17] 
Source: OSTI; NTIS (US Sales Only); INIS. 

Reduction of Tit, UO2** and Co** at the dropping mercury 
electrode in presence of 9-fluorenone (9-fl) in aqueous sodium per- 
chlorate were studied. TI* give two polarographic waves, these 
waves increase with increasing concentrations of TI*. A linear rela- 
tonship was obtained for the plot of ly vs. C+ for the first wave, 
showing that this wave can be taken for the determination of Tl+ in 
this media. Uranyl ion is reduced giving a polarogram consisting of 
two waves. The first wave represents the reduction of UO2** from 
+6 — +4 state, and the second wave represents the reduction of 
UO2++ from +4 — 3 state. Co++ give a polarogram consisiting of 
one wave, E; ;2 of this wave = -1.40 V as. SCE. (authors). 


9705 (SAND-92-2737C) Cesium separation using crys- 
talline silicotitanate ion exchangers. Dosch, R.G. (Sandia 
National Labs., Albuquerque, NM (United States)); Brown, N.E.; 
Stephens, H.P.; Anthony, R.G. Sandia National Labs., Albu- 
querque, NM (United States). [1992]. 2p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-76DP00789. 
(CONF-930160-—1: 2. semi-annual Office of Technical Development 
(OTD) information meeting, Houston, TX (United States), 26-28 
Jan 1993). Order Number DE93005365. Source: OSTI; NTIS; 
INIS; GPO Dep. 

A new class of ion-exchange materials that can selectively sepa- 
rate low parts per million level concentrations of Cs* from 3-6 
molar concentrations of Na* over a wide pH range has recently 
been developed as a result of a collaborative effort between San- 
dia National Laboratories and Texas A&M University. The 
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materials, called crystalline silicotitanates, show potential for appli- 
cation in the treatment of aqueous nuclear waste solutions. 


9706 (SER/CDM-LA-31) Qualitative analysis of rare earth 
elements contained in the phosphogypsum. Chegrouche, S. 
(Centre de Developpement des Materiaux, Algiers (Algeria)); Mel- 
lah, A. Secretariat d’Etat a la Recherche, Algiers (Algeria). Oct 
1992. [13] (In French). Source: OST!; NTIS (US Sales Only); INIS. 
In this study, we have characterized the phosphogypsum from 
the industrial phosphoric acid of Annaba chemical plant (Algeria). 
This procedure was achieved by x-ray diffraction in order to know 
different forms of sulphates contained in the phosphogypsum be- 
fore its treatment. After chemical treatment, we have identified 
qualitatively the rare earth by x-ray fluorescence spectrometry. 


9707 (UCRL-MA-110662-Pt.3) EQ3NR, a computer 
program for geochemical aqueous speciation-solubility calcu- 
lations: Theoretical manual, user's guide, and related 
documentation (Version 7.0): Part 3. Wolery, T.J. Lawrence Liv- 
ermore National Lab., CA (United States). 14 Sep 1992. 259p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. Order Number DE93005827. Source: 
OSTI; NTIS; INIS; GPO Dep. 

EQ3NR is an aqueous solution speciation-solubility modeling 
code. It is part of the EQ3/6 software package for geochemical 
modeling. It computes the thermodynamic state of an aqueous so- 
lution by determining the distribution of chemical species, including 
simple ions, ion pairs, and complexes, using standard state ther- 
modynamic data and various equations which describe the 
thermodynamic activity coefficients of these species. The input to 
the code describes the aqueous solution in terms of analytical 
data, including total (analytical) concentrations of dissolved compo- 
nents and such other parameters as the pH, pHCl, Eh, pe, and 
oxygen fugacity. The input may also include a desired electrical 
balancing adjustment and various constraints which impose equilib- 
rium with special pure minerals, solid solution end-member 
components (of specified mole fractions), and gases (of specified 
fugacities). The code evaluates the degree of disequilibrium in 
terms of the saturation index (SI = 10g Q/K) and the thermody- 
namic affinity (A = —2.303 RT log Q/K) for various reactions, such 
as mineral dissolution or oxidation-reduction in the aqueous solu- 
tion itself. Individual values of Eh, pe, oxygen fugacity, and Ah 
(redox affinity) are computed for aqueous redox couples. Equilib- 
rium fugacities are computed for gas species. The code is highly 
flexible in dealing with various parameters as either model inputs 
or outputs. The user can specify modification or substitution of 
equilibrium constants at run time by using options on the input file. 


9708 (WHC-SP-0720) Statement of Work for services pro- 
vided by the 222-S Laboratory for Environmental Assurance. 
Westinghouse Hanford Co., Richland, WA (United States). Mar 
1992. 12p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-87RL10930. Order Number 
DE93001795. Source: OSTI; NTIS; INIS; GPO Dep. 

This Statement of Work (SOW) presents the technical and ad- 
ministrative requirements to which the Westinghouse Hanford 
company (WHC) 222-S Laboratory agrees to adhere in connection 
with analyzing Environmental Assurance (EA) samples defined 
within the SOW. Meeting stated due dates is essential to comply- 
ing with environmental release reporting commitments mandated 
by regulatory agencies and the Department of Energy (DOE). Vari- 
ances to the SOW must be documented by the 222-S Laboratory 
and approved or acknowledged by EA as unavoidable. 


9709 (Y/DZ-835) Purification of lithium salts by CSA con- 
tinuous countercurrent ion exchange: Final report. Higgins, |.R. 
(CSA, Inc., Oak Ridge, TN (United States)). Oak Ridge Y-12 Plant, 
TN (United States); CSA, Inc., Oak Ridge, TN (United States). Dec 
1986. 79p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840S21400. Order Number 
DE93004754. Source: OSTI; NTIS; GPO Dep. 

A Continuous Countercurrent lon Exchange (CCIX) process was 
developed for extraction of low levels of sodium, potassium, iron, 
and nickel from strong solutions of lithium chloride and lithium hy- 
droxide. This study was done on a two-inch diameter CSA, Inc. 
CCIX pilot unit. A standard 8% cross-linked cation exchange resin 
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was used. The feed was either 2M LiCl or 2M LiOH. The trace lev- 
els of contaminants had a slightly higher affinity for the resin than 
lithium and extracted 90% or better. Residual lithium on the resin 
was scrubbed of with KOH to render a lithium loss of less than 1% 
in the waste. Contaminants were stripped from the resin with 3M 
HCl. Zinc was one metal that was not extracted because it formed 
an anionic chloride complex. However zinc and certain other met- 
als were extracted with high efficiency using strong-base type 
resin. Other resins are available for efficient extraction of many 
other metal contaminants, but the alkali metals, Na and K, were 
dependent on the CCIX common cation exchange system. 
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Refer also to citation(s) 7553, 7556, 7749, 7802, 7903, 8214, 
8568, 9469, 9472, 9524, 9557, 9605, 9627, 9655, 10162, 10163, 
10354, 11148, 11538, 11547 


9710 (ANL/MSD/CP-75065) Structure of molten iron chlo- 
ride. Price, D.L. (Argonne National Lab., IL (United States)); 
Saboungi, M.L.; Hashimoto, Shinya; Moss, S.C. Argonne National 
Lab., IL (United States). Nov 1992. 9p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-31109-ENG-38 
;FG05-87ER45325. (CONF-9205102—4: 8. international symposium 
on molten salts, St. Louis, MO (United States), 17-22 May 1992). 
Order Number DE93004814. Source: OSTI; NTIS; GPO Dep. 

The structure of molten FeCl, at 320°°9'°*SC has been measured 
with neutron diffraction at the Intense Pulsed Neutron Source. Re- 
sults indicate that melting in FeClzis accompanied by a change in 
local structure from the octahedral environment of the Fe** in the 
solid to an FeoCig molecular liquid. This behavior is similar to that 
observed in AlCl, and in contrast to that of YCl, where an octahe- 
dral coordination is preserved on melting. 3 figs, 1 tab, 12 refs. 


9711 (BARC—1992/E/013) Studies on 


inorganic ex- 
changer: 


zirconium antimonate. Dash, A. (Bhabha Atomic 


Research Centre, Bombay (India). Isotope Div.); Balasubramanian, 
K.R.; Murthy, T.S. Bhabha Atomic Research Centre, Bombay (In- 
dia). 1992. [48] Source: OSTI; NTIS (US Sales Only); INIS. 

The inorganic exchanger zirconium antimonate has been 
prepared and its characteristics evaluated. A method has been de- 
veloped for the separation of Sr and '*4Ce from fission products 
solution using this exchanger. (author). 23 refs., 18 f igs., 9 tabs. 


9712 (CDMWLSO-LA-55) Chromatographic analysis of 
organophosphorus extracting agents: TBP,D2EHPA and TOPO 
determination by gas-phase chromatography. Azzouz, A. (Cen- 
tre de Developpement des Materiaux, Algiers (Algeria). Organic 
Synthesis Laboratory); Meddour, Laaldja; Akliouat, Zahia. Secre- 
tariat d’Etat a la Recherche, Algiers (Algeria). Oct 1992. [13] 
Source: OSTI; NTIS (US Sales Only); INIS. 

The present work summarizes preliminary experiments dealing 
with the analysis of the main organophosphorus extracting agents 
TBP, DEHPA and TOPO widely used in hydrometallurgy and 
particulary in uranium one treatment. In order to ovoid the ther- 
modegraduation processes of such compounds, an adequate 
combination of vaporization temperature and the carrier gas flow, 
i,e, the time contact of the compounds in column must be made. In 
this context, the present work was justly achieved in order to elab- 
orate a only the separation but also the accurate determination of 
the compounds dealt with. One can remark that maintaining con- 
stant the temperature and slightly varying the flow velocity of the 
carrier gas, the peaks of TBP and butanol were better separated. 
Nevertheless, a limitation may appear when nitrogen flow is raised 
up to 30m1/mn. This is essentially due to the lose polarity and their 
analogous chemical behaviours. Thus one can conclude that such 
compounds can be easily determined in the ranges of 0-60% for 
D2EHPA, for TOPO and 24% for TBP. The determination accuracy 
for all compounds varies between 0.005 and 0.12%. Thus, one can 
conclude that the organophosphorus extracting agents such as 
TBP, D2EHPA and TOPO can be easily determined without 
previous purification. The isothermal conditions are strongly recom- 
memded in this case because of the quickness of the technique. 
The secondary products resulting from the synthesis process do 
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not affect greatly the determinations of such compounds and their 
accuracies. 


9713 (CEA-CONF—-11159) ECR plasma source in a flaring 
magnetic field. Meis, C. (CEA Centre d’Etudes de Saclay, 91 - 
Gif-sur-Yvette (France). Direction du Cycle du Combustible); Com- 
pant La Fontaine, A.; Louvet, P.; Meyer, R.L. CEA Centre d'Etudes 
Nucleaires de Saclay, 91 - Gif-sur-Yvette (France). Direction du 
Cycle du Combustible. 1992. [4] (CONF-9209310-: 3. Congress of 
the French Physical Society, Nancy (France), 17 Sep 1992). 
Source: OSTI; NTIS (US Sales Only); INIS. 

The propagation and absorption of an electromagnetic wave, 
near the electron cyclotron zone, of a cold plasma (T. ~ 1-5 eV) 
confined in a flaring magnetic field is studied. The case of both ex- 
traordinary and ordinary modes has been considered. Temperature 
effects and electron-neutral collisions have been taken account in 
the dielectric tensor. 


9714 (CNIC—00588) FUZZY clustering of N, N’- 
disubstituted amides. Xu Jingming (inst. of Nucl. Energy 
Technology, Tsinghua Univ. (China)); Song Chongli. China Nuclear 
Information Centre, Beijing, BJ (China). Mar 1992. [13] (In Chi- 
nese). (TSHUNE-0033.). Source: OSTI; NTIS (US Sales Only); 
INIS. 

The fuzzy mathematics was used in the clustering of N, N’- 
disubstituted amides according to their behavior of extracting U, Pu 
and HNO 3. From the fuzzy clustering results it is shown that the 
substituting radical with R, R’ in the molecular structure of some 
amides will determine extraction behavior, and R plays more im- 
portant role than R’ and R- Some proposals have been raised for 
improving future studying. The investigation indicates that it is pos- 
sible to study the relationship between the structure of extraction 
agent and extraction behaviour by using fuzzy mathematics. 


9715 (DOE/ER/13479-T2) Thermodynamic and stochastic 
theory of hydrodynamic and power-producing processes: [An- 
nual report], September 1991-September 1992. Ross, J. 
Stanford Univ., CA (United States). Dept. of Physics. 16 Sep 1992. 
8p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG03-86ER13479. Order Number DE93006891. Source: 
OSTI; NTIS; GPO Dep. 

Thermodynamics of the transport processes of diffusion, thermal 
conduction, and viscous flow at a macroscopic level are developed 
for the simplest cases of one-dimensional transport in fluids for in- 
dividual linear and nonlinear processes approaching a stationary 
non-equilibrium state. Formulation has started of thermodynamic 
and stochastic theory of combinations of transport processes. 
Global thermodynamic and stochastic theory of open chemical sys- 
tems frar from equilibrium is continued with analysis of a broad 
class of isothermal, multicomponent reaction mechanisms with mul- 
tiple steady states with assumed local equilibrium. Stationary 
solutions are obtained of the master equation for single and multi- 
intermediate autocatalytic chemical systems. A kinetic potential is 
identified that governs the deterministic time evolution of coupled 
tank reactors. A second-order response theory was developed to 
investigate the effects of external periodic perturbations on a chem- 
ical reaction at a stable steady state in an open reactor. 


9716 (DOE/ER/13671-10) [Spectroscopic and dynamical 
studies of highly energized small polyatomic molecules]: 
Technical progress report, February 1, 1990-—June 30, 1992. 
Massachusetts Inst. of Tech., Cambridge, MA (United States). 
[1992]. 12p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG02-87ER13671. Order Number 
DE93006504. Source: OSTI; NTIS; GPO Dep. 

Stimulated emission pumping (SEP) spectroscopy was used on 
acetylene and on formyl radical. An attempt was made for pattern 
recognition based on statistics; a method was invented that com- 
bined CNPI (complete nuclear permutation-inversion) group theory 
and SCC (spectral cross-correlation). But the direction away from 
statistical pattern recognition back to traditional spectroscopic pat- 
tern recognition was taken. Vibrational states and quantum 
numbers are discussed. For the formyl radical, the fluorescence 
excitation spectrum was recorded and a rotational analysis of the 
0°, band performed. 





9717 (DOE/ER/13842-T3) Cyclometallated and cyclomet- 
alsilylated complexes of transition elements es photoredox 
sensitizers: Progress report for the period December 1, 1991- 
September 30, 1992. Watts, R.J. California Univ., Santa Barbara, 
CA (United States). Dept. of Physics. [1992]. 14p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG03- 
88ER13842. Order Number DE93006898. Source: OSTI; NTIS; 
GPO Dep. 

Progress on research is reported, divided into the following 2 ar- 
eas: metal-silicon chelated complexes, and photoproperties of 
ortho- metalated complexes. Ir, Rh, and Ru chelates with 
silylquinolines, bpy, and ppy are covered. 


9718 (DOE/ER/14014-3) Exact calculations of phase and 
membrane equilibria for complex fluids by Monte Carlo simu- 
lation: Progress report. Panagiotopoulos, A.Z. Cornell Univ., 
Ithaca, NY (United States). School of Chemical Engineering. 8 Jun 
1992. 12p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG02-89ER14014. Order Number 
DE93007959. Source: OSTI; NTIS; GPO Dep. 

Objective is to develop molecular simulation techniques for 
phase equilibria in complex systems. The Gibbs ensemble Monte 
Carlo method was extended to obtain phase diagrams for highly 
asymmetric and ionic fluids. The modified Widom test particle tech- 
nique was developed for chemical potentials of long polymeric 
molecules, and preliminary calculations of phase behavior of sim- 
ple model homopolymers were performed. 


9719 (DOE/ER/14117-T3) Chemistry of bimetallic and al- 
loy surfaces: Progress report, June 1, 1990-September 11, 
1992. Koel, B.E. University of Southern California, Los Angeles, 
CA (United States). Dept. of Chemistry. [1992]. 14p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG03- 
90ER14117. Order Number DE93006893. Source: OSTI; NTIS; 
GPO Dep. 

Recent research accomplishments included: a method for esti- 
mating surface reaction energetics, and application to ethylene 
decomposition on Pt(111); carbon Auger line shapes for adsorp- 
tion/decomposition of ethylene on Ni(100) and C-C bonding in 
“carbidic” layers on metals; surface structure of Sn deposited on 
Pt(111) and Pt(100); chemisorption of CO, Hz, O2 on ordered Sr/ 
Pt(111) surface alloys; effects of K adatoms on H2 adsorption on 
Pt(111); effects of adsorbed K, O, and H on CO adsorption on 
Pt(111); hydrocarbon trapping, condensation on Pt(111); effects of 
C on cyclohexane dehydrogenation on Pt(111) surfaces; and 


SnPt(111) catalysis of benzene production from acetylene under 
uhv conditions. 


9720 (DOE/ER/14122-1) [Homolytic activation of hydro- 
carbons and hydrogen by persistent radicals]: Final report. 
Yale Univ., New Haven, CT (United States). [1993]. 8p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract FG02- 
90ER14122. Order Number DE93007013. Source: OSTI; NTIS; 
GPO Dep. 

New synthetic methods for preparing persistent transition metal- 
centered radicals have been developed, based on ligand addition 
reactions of triphenylmethyl complexes. Preliminary study indicate 
that they will react under mild conditions with substrates such as 
hydrogen and certain hydrocarbons. The chemistry has been 
extended to biradicals. Mechanism and selectivity of the novel re- 
actions are being studied. Extensions and modification of synthetic 
method to provide addition persistent radicals are proposed; more 
general methodologies including the reduction of metal halides are 
also being developed. 


9721 (DOE/ID/12945-T4) Solubilities and other physical 
parameters of aromatic hydrocarbons in water and aqueous 
sodium chloride solutions as determined by headspace analy- 
sis. Lowry, M.A.H. University of Southwestern Louisiana, Lafayette, 
LA (United States). Fal 1991. 88p. Sponsored by USDOE, Wash- 


ington, DC (United States). DOE Contract FC07-90ID12945 
;AS07-83NV10338. Order Number DE93005210. Source: OSTI; 
NTIS; GPO Dep. 

The solubility, Henry's law constant, aqueous-vapor partition co- 
efficients, and oil-aqueous distribution coefficients of benzene, 
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toluene, ethylbenzene, o-xylene,m-xylene and p-xylene were deter- 
mined in water and aqueous sodium chloride solutions at 25C. 
Values are in agreement with using gas chromatography of 
headspace literature. The salting-out effect of sodium chloride on 
the solute properties measured was illustrated using the empirical 
relationship deduced by Setschenow (1889). The empirical relation- 
ship predicts that the logarithm of solubility will be a function of 
ionic strength. The solubility data obtained in this work obeys this 
relationship. It was also found that the logarithm of the Henry's law 
constant, partition coefficient, and distribution coefficient are linear 
functions of ionic strength. 10 tabs, 6 figs. 


9722 (DOE/PC/79816-2) Slurry phase Fischer-Tropsch 
synthesis: Cobalt plus a water-gas shift catalyst: [Quarterly] 
report, June 30, 1988-September 30, 1988. Yates, |.C.; Satter- 
field, C.N. Massachusetts Inst. of Tech., Cambridge, MA (United 
States). [1988]. 59p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC22-87PC79816. Order Number 
DE93006468. Source: OSTI; NTIS; GPO Dep. 

This report details experiments performed on three different 
copper-based catalysts: Cu/Cr2O03, Cu/MnO/Cr203 and Cw/Zn0O/ 
Al,O3. Of these three catalysts, the Cu/ZnO/Al,O, exhibits the 
greatest stability when slurried in octacosane. More than 1000 
hours-on-stream indicate that the catalyst activity is not detrimen- 
tally affected by high pressure, high H2/CO ratio, or the presence 
of alkenes. All of these are necessary stability characteristics for 
the water-gas shift catalyst, if it is to be used in combination with a 
cobalt Fischer-Tropsch catalyst. A review of documentad reduction 
procedures for cobalt-based Fischer-Tropsch catalysts is pre- 
sented. 


9723 (DOE/PC/79816-3) Slurry phase Fischer-Tropsch 
synthesis: Cobalt plus a water-gas shift catalyst: [Quarterly] 
report, October 1, 1988—-December 31, 1988. Yates, |.C.; Satter- 
field, C.N. Massachusetts Inst. of Tech., Cambridge, MA (United 
States). [1988]. 39p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC22-87PC79816. Order Number 
DE93006469. Source: OSTI; NTIS; GPO Dep. 

A cobalt Fischer-Tropsch catalyst (CO/MgO/silica) was reduced 
and slurried in combination with reduced Cu/ZnO/Alz03 water-gas- 
shift catalyst. Combined catalyst system was run at fixed process 
conditions for more than 400 hours. The system showed stable se- 
lectivity. The Cw/ZnO/Al,03 water-gas-shift catalyst remained 
reasonably active in the presence of the cobalt catalyst. Hydrocar- 
bon selectivity of the cobalt and CwZnO/Al203 catalyst system 
compared favorably to selectivity of iron-based catalysts. Methane 
selectivity was slightly higher for the cobalt-based system, but C5* 
selectivity was essentially the same. The hydrocarbon product dis- 
tribution appeared to exhibit a double-a behavior. a; was near 0.80 
which is higher than that of iron catalysts, while az was calculated 
to be 0.86 which is somewhat lower than would be typical for an 
iron-based catalyst. 


9724 (DOE/PC/79816—-7) Slurry phase Fischer-Tropsch 
synthesis: Cobalt plus a water-gas shift catalyst: [Quarterly] 
report, October 1, 1989-December 31, 1989. Yates, |.C.; Satter- 
field, C.N. Massachusetts Inst. of Tech., Cambridge, MA (United 
States). [1989]. 34p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC22-87PC79816. Order Number 
DE93006472. Source: OSTI; NTIS; GPO Dep. 

The rate of synthesis gas consumption over a _ cobalt 
FischerTropsch catalyst was measured in a_ well-mixed, 
continuous-flow, slurry reactor at 220 to 240°C, 0.5 to 1.5 MPa, 
H2/CO feed ratios of 1.5 to 3.5 and conversions of 7 to 68% of hy- 
drogen and 11 to 73% of carbon monoxide. The inhibiting effect of 
carbon monoxide was determined quantitatively and a Langmuir- 
Hinshelwood-type equation of the following form was found to best 
represent the results: -Ry, ., = (a PeoPu,)/(1 +b Poo)*. The ap- 
parent activation energy was 93 to 95 kJ/mol. Data from previous 
studies on cobalt-based Fischer-Tropsch catalysts are also well 
correlated with this rate expression. 


9725 (DOE/PC/79816-10) Slurry phase Fischer-Tropsch 
synthesis: Cobalt plus a water-gas shift catalyst: [Quarterly] 
report, July 1, 1990-September 30, 1990. Chanenchuk, C.A.; 
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Yates, |.C.; Satterfield, C.N. Massachusetts inst. of Tech., Cam- 
bridge, MA (United States). [1990]. 36p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC22-87PC79816. 
Order Number DE93006474. Source: OSTI; NTIS; GPO Dep. 

A Co/MgO/SiO2 Fischer-Tropsch catalyst was operated simulta- 
neously with a Cu/ZnO/Al,O3 water-gas-shift catalyst in a slurry 
reactor for over 400 hours. The process conditions were held con- 
stant at a temperature of 240°C, a pressure of 0.79 MPa, and a 
1.1 Hj/CO feed of 0.065 Ni/min-g.cat. The Fischer-Tropsch activity 
remained constant at the level predicted by the operation of the 
Co/MgO/SiO>2 catalyst alone. The water-gas-shift reaction was near 
equilibrium. The hydrocarbon product distribution of the combined 
catalyst system was stable and matched that of the CO/MgO/SiO2 
operating alone under similar conditions. The combined catalyst 
system exhibited a high selectivity to n-alkanes. Neither catalysts’s 
operation appeared to have a detrimental effect on that of the 
other, showing promise for future option. 


9726 (DOE/PC/89771~12) Mechanism of hydrodenitro- 
genation preparation of supported Ru catalysts: Twelfth 
quarter report, July 1-August 31, 1992. Miranda, R. Louisville 
Univ., KY (United States). Dept. of Chemical Engineering. [1992]. 
8p. Sponsored by USDOE, Washington, DC (United States); Na- 
tional Science Foundation, Washington, DC (United States); 
Kentucky State Government, Frankfort, KY (United States). DOE 
Contract FG22-89PC89771. Grant Ril-8610671. Order Number 
DE93006490. Source: OSTI; NTIS; GPO Dep. 

A series of Ru oxide catalysts has been prepared and partially 
characterized. Starting from Ru(NO)(NO3)3 to avoid residual Cl in 
the catalysts, Ru*® oxides have been prepared in loadings of 1,4 
and 8 wt%, over silica, gamma-alumina and silica-aluminas of con- 
trolled acidity. The highly dispersed oxides are produced in order 
to study the controllability of the various types of catalytic function- 
alities present on HDN catalysts. 


9727 (DOE/PC/89784—12) Binding and catalytic reduction 
of NO by transition metal aluminosilicates: Technical progress 
report, June-August 1992. Klier, K.; Herman, R.G.; Hou, S. 
Lehigh Univ., Bethlehem, PA (United States). Sep 1992. 35p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG22-89PC89784. Order Number DE93006491. Source: 
OSTI; NTIS; GPO Dep. 

Extensive series of experiments were carried out with CO(II)A 
zeolites containing 2.6 and 3.9 Co** ions per unit cell in which NO 
and N20 were separately adsorbed, and subsequent temperature 
programmed desorption (TPD) and optical spectroscopy analyses 
were carried out to study the desorption and decomposition behav- 
ior of these catalysts toward the adsorbates. The solid phase was 
monitored by optical diffuse reflectance (UV-Vis-NIR), while the gas 
phase was monitored by mass spectrometry. The experimental 
data are summarized here, and interpretation of these results is 
being carried out. 


9728 (DOE/PC/90301—93/C0140) Comparative study of the 
reactions of metal oxides with H2S and SO>. Sotirchos, S.V. 
Rochester Univ., NY (United States). Dept. of Chemical Engineer- 
ing. [1992]. 12p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG22-90PC90301. (CONF-921034—28: US 
Department of Energy contractors review meeting on coal-fueled 
heat engines, advanced PFBC and gas stream cleanup systems, 
Morgantown, WV (United States), 27-28 Oct 1992). Order Number 
DE93005904. Source: OSTI; NTIS; GPO Dep. 

Primary objective was to investigate the effects of pore structure 
on capacity of porous metal oxides for removal of SO2 from power 
plant fuel gas and H2S from hot coal gas. During this period, a 
comparative study was carried out on the direct reaction with H2S 
and SOz of the three limestones used as CaO precursors: Greer 
limestone, Georgia marble, and Iceland spar calcite. Sulfation was 
carried out at 750 and 850 C in a thermogravimetric analysis 
system under simulated high pressure (enough COz to prevent de- 
composition of CaCO3). Results are presented as conversion vs 
time graphs. Mercury penetration and gas adsorption were used to 
analyze the structure. Activation energies and effective diffusivities 
were determined. A variable diffusivity shrinking-core model was 
used to analyze the data. In the future, this limestone study will be 
completed, and a study on supported CuO sorbent will be started. 
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9729 (IC-92/337) On the thermal ignition with variable 
pre-exponential factor. Okoya, S.S. International Centre for Theo- 
retical Physics, Trieste (Italy). Oct 1992. [8] Source: OSTI; NTIS 
(US Sales Only); INIS. 

This work is concerned with the exothermic chemical reaction, 
taking the diffusion of the reactant into account and assuming an 
Arrhenius temperature dependence with variable pre-exponential 
factor. Of particular interest is the Frank-Kamenetskii parameter 6 
which we explicitly obtained in terms of the dimensionless activa- 
tion number « and the peak temperature excess 6, under 
physically reasonable assumptions. (author). 9 refs, 1 fig., 2 tabs. 


9730 (IS-T-1548) Selective oxidation of C*4* hydrocar- 
bons over (VO)*2*P*2*0*7 catalyst: Nature of the redox 
mechanism. Kamat, S.N. Ames Lab., IA (United States). 9 Sep 
1992. 138p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-82. Order Number 
DE93004799. Source: OSTI; NTIS; GPO Dep. 

For selective oxidation of n-butane to maleic anhydride, 
(VO)2P207 has been identified as the most active and selective 
V-P-0 phase. A three stage solid state procedure was used to syn- 
thesize a (VO)2P207 catalyst labeled with '®O. Spectroscopy, etc. 
pointed to a highly site-specific '®O labeling. Anaerobic pulse 
micro-reactor studies using C4 hydrocarbons (n-butane, 1-butene) 
as reactants were conducted with this labeled catalyst. '°O incor- 
poration into oxygenated products was determined by mass 
spectrometry. A comparison between the '®O content of products 
to those in various catalyst lattice sites allowed to associate spe- 
cific surface layer reactive sites with the different mechanistic steps 
in the selective and nonselective pathways. These studies further 
revealed that n-butane is irreversibly chemisorbed and activated at 
the vanadyl dimer sites in a highly specific manner. Oxygen inser- 
tion at nearby V-O/P-V sites leads to form a furan-like surface 
species, which undergoes additional oxygen addition at P-O-V sites 
forming maleic anhydride. More than one nonselective pathways 
were evident: either by the direct combustion of n-butane, involving 
its cracking at V=O sites; or by the consecutive oxidation of the re- 
action intermediates and maleic anhydride. Reactivity of a site was 
found to be dependent on the nature of the hydrocarbon feed. 
Thus, the initial interaction of n-butane was found to be fundamen- 
tally different from 1-butene. Quantitative measurements showed 
that participation of the bulk oxygen is limited, and the redox mech- 
anism is thus limited to a few near surface monolayers. 


9731 (IS-T-1615) The influence of carbon dioxide on the 
catalytic oxidative coupling of methane over A-La*2*O*3* and 
il-La*2*O*2*CO0*3*. Taylor, R.P. Ames Lab., IA (United States). 9 
Sep 1992. 170p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-82. Order Number 
DE93004800. Source: OSTI; NTIS; GPO Dep. 

Previous work correlated oxycarbonate and ability of La oxide- 
based materials to promote the oxidative coupling of methane 
(OCM). Since A-LazO3 and Il-LagO2CO3 may be prepared from 
each other by loss and gain of CO, at 415 to 970 C, influence of 
COz on OCM process is of great interest. This work found that co- 
feeding COz2 over pure A-LagO3 and Il-LagO2CO3 starting materials 
depresses catalytic performance by both decreasing the catalyst 
ability to activate methane and inhibiting the homogeneous reaction 
pathway of ethane dehydrogenation. Superior catalytic performance 
was found to depend on presence of both A-La2O3 and Il- 
La2O2CO3. Both A-Laz2O3 and li-LagO3COs starting materials were 
found to uptake CO. between (LaO)2“* layers. CO. uptake by Il- 
La,O,COx3 was greater due to open structure along ¢ axis. Isotopic 
labeling revealed that the CO2 used in preparing I|-LagO2CO3 from 
A-La2O3 inserts directly into oxide layers of A-La2O3 to give layers 
of (CO3)2_ anions. CO2 evolved during thermal decomposition of 
\l-LagO2CO3 originates from the same (CO3)2_ layers of the oxy- 
carbonate. During OCM, C atoms originating in Il-La,0,CO, were 
detected in products CO and COs, but not in the coupling prod- 
ucts. Therefore, ethane and ethylene are produced only via 
methane coupling. The O atoms originating in the (CO3)*- layers 
of the catalyst were also detected in products CO and COz during 
OCM. COz was produced on the catalyst rather than in the gas 
phase. Oxygen present in ll-LagO,CO, was capable of activating 





methane. Amounts of coupling products following a He/CH4 pulse 
were equivalent to 2% of those for a He/CH4/O2 feed pulse. 


9732 (IS-T-1638) The generation and fate of strained, un- 
saturated, bicyclic hydrocarbons. Nathan, A. Ames Lab., IA 
(United States). 25 Nov 1992. 142p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract W-7405-ENG-82. Order 
Number DE93006244. Source: OSTI; NTIS; GPO Dep. 

The first paper in this dissertation is a study of the gas-phase 
generation of bicyclo[2.2.2]oct--ene 1 and the _ structural 
determination-of its dimers. The literature review gives a historical 
perspective of Bredt olefins in general and studies of the [2.2.2] 
system 1 in particular. Additionally, approaches to generating 
bicyclo[2.2.2]octa-1,2-diene, a “Bredt allene” are discussed. The 
second paper is a study of the reactions of bicyclic vinylidenes. 
The literature review is a survey of vinylidenes and their reactions. 
Ring contraction and ring expansion reactions are discussed in 
terms of ring strain. Synthetic approaches to alternative vinylidene 
precursors are discussed. 


9733 (JINR-E-18-91-549) Radioactive isotope and isomer 
separation with using light induced drift effect. Hradecny, C. 
(Joint Inst. for Nuclear Research, Dubna (Russian Federation). 
Lab. of Nuclear Reactions); Slovak, J.; Tethal, T.; Ermolaev, |.M.; 
Shalagin, A.M. Joint Inst. for Nuclear Research, Dubna (Russian 
Federation). 1991. [12] Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to Appl. Radiat. Isot. 

The isotope separation with using light induced drift (LID) is dis- 
cussed. The basic theoretical characteristics of the method are 
deduced: separation simultaneously with an arbitrary high enrich- 
ment and without significant losses; separation productivity up to 
100 yg/h. These characteristics are sufficient and very convenient 
for separation of expensive radioactive isotopes and isomers which 
are applied in medicine and science. The first experimental separa- 
tion of the radioactive isotopes (**:*4Na) by using the LID effect is 
reported. 13 refs.; 5 figs. 


9734 (KAPL-4740) Titanium(IV) oxide phase stability in 
alkaline sodium phosphate solutions at elevated temperatures. 
Ziemniak, S.E.; Opalka, E.P. Knolis Atomic Power Lab., Schenec- 
tady, NY (United States). Sep 1992. 19p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC12-76SN00052. 
Order Number DE93006254. Source: OSTI; NTIS; GPO Dep. 

Titanium(IV) oxide is shown to transform to a sodium titanium 
hydroxphosphate compound in concentrated sodium phosphate so- 
lutions at elevated temperatures via TiO2(s) + 4Na* + 2HPO," = 
NagT(OH)2(PO4)2(S). The thermodynamic equilibrium for this reac- 
tion was investigated in the system TiO2Na20-P20s-H20O for Na/P 
atom ratios between 2 and 3. Based on observed reaction thresh- 
old values for sodium phosphate concentration and temperature, 
the respective standard entropy and free energy of formation for 
NagTi(OH)2(PO,4)2 were calculated to be 823. 1 J/mol-K and - 
4025.1 kJ/mol at 298 K. 


9735 (LA-UR-92-4029) Far-infrared and resonance Raman 
spectroscopy and isotopic substitution studies of halogen- 
bridged platinum chain solids. Love, S.P.; Worl, L.A.; Donohoe, 
R.J.; Huckett, S.C.; Johnson, S.R.; Swanson, B.|. Los Alamos Na- 
tional Lab., NM (United States). [1992]. 5p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-9208132-12: 1992 international conference on science and 
technology of synthetic metals (ICSM), Goeteborg (Sweden), 12-18 
Aug 1992). Order Number DE93005450. Source: OSTI; NTIS; 
GPO Dep. 

Here we our most recent results on the vibrational spectroscopy 
of the MX chain solids [Pt(en)o][Pt(en)2X2](ClO4)4, (X=Cl, Br or |, 
and en = CoHgNo), referred to as PtX. Isotopic substitutions are 
used to clarify the nature of various vibrational modes. For Raman 
spectroscopy, fundamental phonon frequencies are determined, 
when possible, by excitation far below the band edge using a 
Ti:Sapphire laser, thus avoiding defect production, while photo- 
induced defects are studied specifically after intentional production. 


9736 (LA-UR-92-4030) A structural study of charge- 
density-wave perturbations in mixed- halide MX solids. Scott, 
B.: Johnson, S.R.; Swanson, B.I. Los Alamos National Lab., NM 


40 CHEMISTRY 
4002 Inorganic, Organic, and Physical Chemistry 


(United States). [1992]. 7p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. (CONF-9208132- 
9: 1992 international conference on science and technology of 
synthetic metals (ICSM), Goeteborg (Sweden), 12-18 Aug 1992). 
Order Number DE93005449. Source: OSTI; NTIS; GPO Dep. 

Mixed-halide crystals have been formed by co-crystallizing pure 
[Pt(en)2Cla}[Pt(en)2(ClO4)4 (PtCl) and [Pt(en)zle][Pr(en)2}(ClOs), 
(Ptl), where en = 1,2 diaminoethane. Single crystal X-ray diffraction 
reveals that these crystals are of high quality. The pure Ptl and 
PtCl contain chains of alternating Pt and halogen atoms that have 
undergone a Peierls distortion and commensurate charge dispro- 
portionation, resulting in alternating valence states on the platinum 
atoms: X-Pt(IV)-X---Pt(Il)---X. The Peierls distortion results in a 
charge-density-wave (CDW), the strength of which is measured as 
the ratio, p, of the short Pt(IV)-X bond distance to the long Pt(II)-- -X 
bond distance. PtCl is a strong CDW system with p = 0.750 and 
Pti is a weak CDW system with p = 0.919. The mixed-halide sys- 
tems have the stoichiometry PtCl, _,|x, with x = 0.1, 0.15, 0.2, 0.3, 
0.7, 0.8, 0.85, and 0.90. A Chain lattice constant versus composi- 
tion study strongly suggests distorted Ptl and PtCl chains in these 
solids. A single crystal diffraction study on PtClo a5lo.15 shows sig- 
nificant perturbations in the PtCl and Ptl chain CDW strengths, with 
the Ptl segment showing no Peierls distortion (p = |). This control 
of the CDW strength, which is strongly tied to electron-electron and 
electron-phonon interactions in these solids, potentially allows tun- 
ing of electronic and optical properties on a nanometer scale. 


9737 (LA-UR-92-4031) Control of the charge-density- 
wave strength in MX solids using a structural template effect. 
Scott, B.; Donohoe, R.J.; Love, S.P.; Johnson, S.R.; Wilkerson, 
M.P.; Swanson, B.I. Los Alamos National Lab., NM (United 
States). [1992]. 7p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. (CONF-9208132- 
10: 1992 international conference on science and technology of 
synthetic metals (ICSM), Goeteborg (Sweden), 12-18 Aug 1992). 
Order Number DE93005448. Source: OSTI; NTIS; GPO Dep. 

A series of materials of stoichiometry [Pt(L-L)2Clo][Pt(L-L)o]Y¥4, 
with L-L = amine and Y = counterion, were synthesized and char- 
acterized employing X-ray diffraction and resonance Raman 
spectroscopy. These solids contain one-dimensional chains of al- 
ternating metal and halogen atoms that have undergone a Peierls 
distortion and charge disproportionation, producing alternating 
valence states on the metals along the chain axis: X-Pt(IV)- 
Cl. --Pt(il)---Cl. It was discovered that the electronic and optical 
properties of these one-dimensional materials could be widely con- 
trolled through employing different combinations of L-L and Y; 
templates composed of hydrogen bonded networks of L-L and Y 
were used to control Cl-Pt(Il)-Cl---Pt(IV).--Cl chain geometry. 
Relationships between the die charge-density-wave strength (mea- 
sured as the ratio of the long Pt(il)---Cl distance to the short 
Pt(IV)-Cl distance) and band gap energy, Pt-Pt separation, and Pt- 
Ci stretching frequency were developed. This work has provided a 
wealth of information for many-body theoretical calculations 
modeling electron-electron and electron-phonon interactions in one- 
dimensional materials. 


9738 (LA-UR-92-4041) Resonance Raman and far-infrared 
studies of isotopically disordered and mixed-halide halogen- 
bridged platinum chain solids. Love, S.P.; Worl, L.A.; Donohoe, 
R.J.; Huckett, S.C.; Saxena, A.; Huang, X.Z.; Bishop, A.R.; Swan- 
son, B.I. Los Alamos National Lab., NM (United States). [1992]. 7p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. (CONF-9208132—11: 1992 international 
conference on science and technology of synthetic metals (ICSM), 
Goeteborg (Sweden), 12-18 Aug 1992). Order Number 
DE93005447. Source: OSTI; NTIS; GPO Dep. 

The MX chain solids [Pt(en)a}[Pt(en)2X2](ClO4)4, (en = CoHgNe 
and X=Cl, Br), referred to as “PtX,” are used to explore some of 
the surprising spectral consequences of disorder in 1-D systems, 
first for pure PtCl, where the disorder arises from randomly dis- 
tributed Cl isotopes, then for the more drastic case of the 
mixed-halide materials PtClypinusxBrx. Lattice dynamics and 
Peierls-Hubbard modelling are used to analyze the observed spec- 
tral behavior. In both cases, the complex structure seen in the 
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Raman and IR spectra is found to arise from strongly localized vi- 
brational modes residing on chain segments, defined by sequences 
of Cl isotopes for PtCl, and by sequences of Cl and Br for 
PtCliminusxBrx. 4 figs, 8 refs. 


9739 (LBL-32877) Model heterogeneous acid catalysts 
and metal-support interactions: A combined surface science 
and catalysis study. Boszormenyi, |. Lawrence Berkeley Lab., CA 
(United States). May 1991. 142p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC03-76SF00098. Order 
Number DE93004692. Source: OSTI; NTIS; GPO Dep. 

This (<100 A) silica-alumina layers were tested as potential 
model heterogeneous acid catalysts for combined surface science 
and catalysis studies. Three preparation methods were used: oxi- 
dation of r3 x r3 R30 AVSi(111) structure in UHV; deposition on 
Si(lll) from aqueous solution; and argon ion beam sputter deposi- 
tion in UHV. The homogeneous thin layers are amorphous, and the 
chemical environment of surface atoms is similar to that of Si, Al 
and oxygen atoms on high surface area acid catalysts. Since the 
ion beam-deposited thin layer of silica-alumina has the same com- 
position as the target zeolite this deposition method is a promising 
tool to prepare model catalysts using practical catalyst targets. The 
silica-alumina layers are active in cumene cracking, a typical acid 
catalyzed reaction. In order to clearly distinguish background reac- 
tions and the acid catalyzed reaction at least 20 cm? catalyst 
surface area is needed. Two series of model platinum-alumina cat- 
alysts were prepared in a combined UHV — high pressure reactor 
cell apparatus by depositing alumina on polycrystalline Pt foil and 
by vapor depositing Pt on a thin alumina layer on Au. Both model 
surfaces have been prepared with and without chlorine. AES, CO 
desorption as well as methyl cyclopentane (MCP) hydrogenolysis 
studies indicate that the Pt surface area is always higher if a chlori- 
nation step is involved. Selectivity patterns in MCP ring opening on 
“Pt-on-alumina” and on “alumina-on-Pt” are different; only the for- 
mer is a linear combination of selective and statistical ring opening. 
Product distribution, however, changes with coverage and reaction 
time. The properties of the two model catalyst systems and role of 
chlorine in MCP hydrogenolysis are also discussed. 


9740 (LBL-33028) Growth and characterization of isotopl- 
cally enriched 7°Ge and ”Ge single crystals. Itoh, K. Lawrence 
Berkeley Lab., CA (United States). Oct 1992. 78p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC03- 
76SF00098. Grant ADT-8809616. Order Number DE93004697. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Isotopically enriched 7°Ge and *Ge single crystals were suc- 
cessfully gown by a newly developed vertical Bridgman method. 
The system allows us to reliably grow high purity Ge single crystals 
of approximately 1 cm? volume. To our knowledge, we have grown 
the first "Ge single crystal. The electrically active chemical impu- 
rity concentration for both crystals was found to be ~2 x cm-% 
which is two order of magnitude better that of ’4Ge crystals previ- 
ously grown by two different groups. Isotopic enrichment of the 
7°Ge and the ’Ge crystals is 96.3% and 96.8%, respectively. The 
residual chemical impurities present in both crystals were identified 
as phosphorus, copper, aluminum, and indium. A wide variety of 
experiments which take advantage of the isotopic purity of our 
crystals are discussed. 


9741 (PSI-129) Characterization of the geometrical prop- 
erties of agglomerated aerosol particles. Weber, A.P. (Paul 
Scherrer Inst. (PSI), Villigen (Switzerland)). Paul Scherrer Inst. 
(PSI), Villigen (Switzerland). Dec 1992. [85] Source: OSTI; NTIS; 
INIS. 

A method for the absolute mass determination of agglomerated 
aerosol particles is presented. Based on this method it is possible 
to determine simultaneously and in situ mass, exposed surface 
and mobility diameter. From these measurements the fractal 
dimension of aerosol particles can be derived. For silver agglomer- 
ates produced by spark discharge it was found that they are 
bifractal. The fractal dimension was 3 in the free molecular regime 
and 1.9 in the transition regime. By variation of the gas mean free 
path it was shown that the region where the agglomerate structure 
changes from close-packed particle to low density agglomerates 
depends on the Knudsen number. In the free molecular regime the 
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fractal dimension was not at all affected by any change of the gen- 
eration conditions. Only sintering caused an increase in the density 
which was attributed to mass transport within the agglomerate. In 
the transition regime the fractal dimension remained constant with 
increasing monomer concentration and with increasing flow rate, 
but it increased with increasing pressure, increasing Ar:He ratio 
and with increasing sintering temperature. For sintering this effect 
was explained by the minimization of the surface free energy. It 
was found that the structure changing rate is proportional to the 
product of sintering temperature and residence time in the sintering 
oven. By carefully adjusting the temperature it is possible to 
produce agglomerates of a well defined structure. In desorption ex- 
periments of 15°] from silver and carbon agglomerates it could be 
shown that the desorption behavior is different. It was found that 
the desorption enthalpy of iodine from graphite and silver particles 
were -142 kJ/mol and -184 kJ/mol, respectively. Moreover, it was 
demonstrated that the '®| attachment to particles is different for 
silver agglomerates with the same mobility, but different structures. 
(author) 41 figs., refs. 


9742 (SAND-92-2302C) Computer-aided design of molec- 
ular catalysts for alkane oxidation using dodeca-substituted 
iron porphyrins. Shelnutt, J.A.; Martinez, S.L.; Erkkila, K.E. San- 
dia National Labs., Albuquerque, NM (United States). 27 Oct 1992. 
18p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-76DP00789. (CONF-920953-2: US Department of 
Energy contractors review on liquefaction, Pittsburgh, PA (United 
States), 22-24 Sep 1992). Order Number DE93004046. Source: 
OSTI; NTIS; GPO Dep. 

Recent progress in the design, synthesis, and activity testing of 
catalysts for partial oxidation of light alkanes is described. The first 
testing results for the designed halogenated dodeca-substituted 
iron-porphyrin catalysts are presented. The results validate the de- 
sign goals selected and suggest improvements to the current 
catalyst designs. 


9743 (SAND-93-8463) The reactivity of HCI and methyl 
trichlorosilane with silicon carbide surfaces. Allendorf, M.D.; 
Outka, D.A. Sandia National Labs., Livermore, CA (United States). 
Feb 1993. 12p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-76DR00789. (CONF-921206-9: Ma- 
terials Research Society (MRS) symposium, Boston, MA (United 
States), 2-6 Dec 1992). Order Number DE93006966. Source: 
OSTI; NTIS; GPO Dep. 

This work explores the reactivity of HCI and methyltrichlorosilane 
(MTS) with polycrystalline 6-silicon carbide (SiC) surfaces using 
temperature-programmed desorption (TPD) and Auger electron 
spectroscopy. HCl is a corrosive gas that inhibits SiC deposition. 
The results show that HCl is a corrosive gas that inhibits SiC depo- 
sition. The results show that HCI is adsorbed by SiC, forming a 
stable surface chloride that could inhibit SiC deposition. TPD 
shows that chlorine desorbs as HCl or SiCl,, confirming that HCl 
can etch SiC surfaces. Desorption is rate-limited by the breaking of 
Si-Cl bonds. MTS is also adsorbed by SiC; its desorption is similar 
to that of HCI. 


9744 (UM-P-92/22) Calculated dynamical scattering in a 
fibrous protein structure. Dyson, P.W. (Melbourne Univ., 
Parkville (Australia). School of Physics); Spargo, A.E.C.; Tulloch, 
P.A.; Johnson, A.W.S. Melbourne Univ., Parkville, VIC (Australia). 
School of Physics. [1992]. [2] (CONF-9208150-: 27. annual meet- 
ing of the Microbeam Analysis Society (MAS) (United States) and 
the 19th annual meeting of the Microscopical Society of Canada 
(MSC), Boston, MA (United States), Aug 1992). Source: OSTI; 
NTIS (US Sales Only); INIS. 

The effects of dynamical electron scattering on the amplitudes 
and phases diffracted by the microcrystals of an alpha-helical 
coiled-coil protein have been investigated by computer simulation 
using a model structure derived from relatively low resolution data 
recorded at liquid nitrogen temperature. The projected potential of 
this model show only small departure from the weak-phase-object 
approximation predictions, with amplitudes increasing almost lin- 
early with thickness and phases nearly constant up to thickness of 
200 Angstroems. 4 refs., 3 figs. 





4004 Electrochemistry 
Refer also to citation(s) 7563, 9398, 10263 


9745 (DOE/ER/45455-1) Theoretical study of reactions at 
the electrode-electrolyte interface: Progress report, August 1, 
1991—January 31, 1993. Halley, J.W. Minnesota Univ., Minneapo- 
lis, MN (United States). School of Physics and Astronomy. [1993]. 
6p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG02-91ER45455. Order Number DE93006899. Source: 
OSTI; NTIS; GPO Dep. 

Electron transfer rates are predicted by numerical methods, in a 
collaboration with Argonne National Laboratory . Emphasis is on 
electron transfer involving ions known to be important in enhancing 
stress corrosion cracking in light water reactors and on electron 
transfer at oxide surfaces. We have produced a new theory for de- 
scription of the Jahn Teller effect in the solvation shell of the 
cuprous ion in aqueous solution, have implemented it in a molecu- 
lar dynamics simulation and compared the results with 
experimental neutron scattering measurements on solutions con- 
taining the cuprous ion. A large amount of numerical data has 
been collected on the transition state of the ferrous ferric electron 
transfer reaction at an electrode. Work was completed on a polariz- 
able and dissociable model of water for use in the electron transfer 
studies. New calculations of the conductivity in models of oxides 
have shown the existence of impurity conduction bands in such 
models for the first time. 


4005 Photochemistry 
Refer also to citation(s) 8254, 8256, 9146, 9717, 9748 


9746 (DOE/ER/13905-5) Photoinduced electron transfer 
in ordered polymers: Progress report, January 1, 1992- 
December 31, 1992. Jones, G. Il. Boston Univ., MA (United 
States). Dept. of Chemistry. Jan 1993. 14p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG02-88ER13905. 
Order Number DE93006784. Source: OSTI; NTIS; GPO Dep. 

The present report gives a brief account of the following elements 
of work related to photochemical electron transfer themes: (1) the 
synthesis and Photochemical characterization of chromophore- 
bound peptides and amino acid model compounds based on the 
amino acids, tryptophan and the spacer residue, alanine (Ala); (2) 
the study of binding of cationic organic dyes to a peptide elec- 
trolyte, for which cooperative dye loading and helix formation is 
important; (3) the completion of work on a new series of acridinium 
chromophores that have “rod-like” arrangements of linked aryl rings 
for assembly of electron donor-acceptor systems that exhibit long 
lived charge separation; and (4) use of the modified form of the 
peptide, poly-L-histidine, as a template for sulfide oxidation. 


4006 Radiation Chemistry 
Refer also to citation(s) 8171, 9615, 10390 


9747 (AECL—10667) High-temperature pulse radiolysis fa- 
cility. Elliot, A.J.; Ouellette, D.C.; McCracken, D.R. Atomic Energy 
of Canada Ltd., Chalk River, ON (Canada). Chalk River Nuclear 
Labs.; Ontario Hydro, Toronto, ON (Canada). Jul 1992. [17] (COG-— 
92-193.). Source: OSTI; NTIS (US Sales Only); INIS. 

This report describes the high-temperature pulse radiolysis 
facility at Chalk River Laboratories. The facility operates in the tem- 
perature range 15-300 degrees C, which allows the yields and 
kinetics associated with water radiolysis to be studied over all the 
temperature conditions found in water-cooled nuclear reactors. 


9748 (DOE/ER/00038-3565) University of Notre Dame, Ra- 
diation Laboratory quarterly report, October 1-December 31, 
1992. Notre Dame Univ., IN (United States). Radiation Lab. 10 Feb 
1993. 32p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC02-76ER00038. (NDRL-3565;Q-142). 
Order Number DE93007960. Source: OSTI; NTIS; INIS; GPO Dep. 

Forty-four abstracts are presented of research in radiation chem- 
istry and photochemistry. 
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9749 (INIS-BR-3078) Characterization by FT-IR of irradi- 
ated polycarbonate with + ray. Araujo, E.S.; Guedes, S.M.L.; 
Araujo, A.S. Instituto de Pesquisas Energeticas e Nucleares 
(IPEN), Sao Paulo, SP (Brazil). 1991[1] (In Portuguese). (CONF- 
9110453—: 31. Brazilian Congress on Chemistry, Recife (Brazil), 
21-25 Oct 1991). Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. POLYCARBONATES/gamma_ radiation; 
COBALT 60; DECOMPOSITION; INFRARED SPECTRA; POLY- 
CARBONATES 


9750 (INIS-BR-3110) Modification of low density 
polyethylene, isostatic polypropylene and their blends by 
gamma radiation. Santos Rosa, D. dos (TELEBRAS, Campinas, 
SP (Brazil). Centro de Pesquisas); Galembeck, F. Associacao 
Brasileira de Polimeros, Sao Paulo, SP (Brazil). 1991[6] (in Por- 
tuguese). (CONF-9111280-: 1. Brazilian Congress on Polymers, 
Sao Paulo (Brazil), 5-7 Nov 1991). Source: OSTI; NTIS (US Sales 
Only); INIS. 

The effects of the gamma radiation (of a ®° Co source), over low 
density polyethylene, isostatic polypropylene and their blends of low 
density polyethylene /polypropylene were studied. The structures 
modifications were attended by infrared spectrometry (IV), differen- 
tial scanning calorimeter (DSC), strain-strain measurement, density 
measurement and scanning electron microscope (SEM). (author). 


9751 (INIS-mf—-13398, pp. 181-182) Reduction of TiO. by 
effect of A* ions bombardment. Aubry, A. (Universite de Tech- 
nologie de Compiegne, 60 (France)); Oviedo de Gonzalez, M.C. 
Comision Nacional de Energia Atomica, Buenos Aires (Argentina). 
Gerencia de Desarrollo. 1991. [309] (In Spanish). (CONF- 
9105410-: Metallurgical sessions and 2. ALAMET congress, 
Buenos Aires (Argentina), 6-10 May 1991). In Metallurgical 
sessions. Second ALAMET congress (held in) Buenos Aires, Ar- 
gentina, 6-10 May 1991. Order Number DE93610856. Source: 
OSTI; NTIS (US Sales Only); INIS. 

This work studies the effect of bombarding massive samples of 
TiOz with A* ions. The evolution of the superficial composition is 
controlled by the X-ray photoelectron spectroscopy technique. (Au- 
thor). 


9752 (INIS-mf-13401, pp. 49) Radiation-induced degrada- 
tion of polymeric materials at low dose rates. Singh, A. (Atomic 
Energy of Canada Ltd., Pinawa, MB (Canada). Whiteshell Nuclear 
Research Establishment); Kupferschmidt, W.C.M. Canadian 
Nuclear Society, Toronto, ON (Canada). 1991. [557] (CONF- 
9106378-: Annual conference of the Canadian Nuclear Association 
(CNA) and the Canadian Nuclear Society (CNS), Saskatoon 
(Canada), 9-12 Jun 1991). In Proceedings of the Canadian Nuclear 
Society 12. annual conference. Order Number DE93610781. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The status of oxidative degradation work on synthetic organic 
polymers in use at nuclear reactor sites is reviewed, and the guid- 
ance provided by the results of the relevant basic research to 
reduce such degradation is discussed. 


9753 (INIS-mf-13402, pp. 1.3-4-1.3-5) Radiation-induced 
degradation of polymeric materials at low dose rates. Singh, Ajit 
(Atomic Energy of Canada Ltd., Pinawa, MB (Canada). Whiteshell 
Nuclear Research Establishment); Kupferschmidt, William C.M. 
Canadian Nuclear Association, Toronto, ON (Canada); Canadian 
Nuclear Society, Toronto, ON (Canada). 1991. [311] (CONF- 
9106378—: Annual conference of the Canadian Nuclear Association 
(CNA) and the Canadian Nuclear Society (CNS), Saskatoon 
(Canada), 9-12 Jun 1991). In Conference summaries: Summaries 
of the 31. Canadian Nuclear Association annual conference, and 
the 12. Canadian Nuclear Society annual conference. Order Num- 
ber DE93610782. Source: OSTI; NTIS (US Sales Only); INIS. 

See proceedings for full text. 

Short communication. ORGANIC POLYMERS/radiation chem- 
istry; CHEMICAL RADIATION EFFECTS; OXIDATION 


9754 (INIS-mf-13436, pp. 1.2) Irradiation of citric acid and 
ferric citrate. Negron Mendoza, A. (Universidad Nacional Au- 
tonoma de Mexico, Mexico City (Mexico)); Ramos Bernal, S. 
Comision Nacional de Energia Atomica, Buenos Aires (Argentina). 
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1992. [164] (CONF-9210294—: LACAME '92: Latin American con- 
ference on the applications of the Moessbauer effect, Buenos Aires 
(Argentina), 5-9 Oct 1992). In Latin American conference on the 
applications of the Moessbauer effect. Order Number 
DE93615942. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. CITRIC ACID/irradiation; CITRIC ACID/ 
moessbauer effect; CITRATES; IRRADIATION; DECOMPOSITION; 
IRON COMPOUNDS; RADIOLYSIS; STRUCTURAL CHEMICAL 
ANALYSIS; TRICARBALLYLIC ACID 


4007 Radiochemistry and Nuclear Chemistry 


Refer also to citation(s) 8019, 8132, 9714, 10351, 10356, 10357, 
10358, 11019, 11225 


9755 (AECS-C/FRSR-59) Szilard-Chalmers effect in solid 
HIO,.2H20 by neutron irradiation. Takriti, Salaheddin (Atomic En- 
ergy Commission, Damascus (Syrian Arab Republic). Dept. of 
Chemistry). Atomic Energy Commission, Damascus (Syrian Arab 
Republic). Dept. of Chemistry. Sep 1992. [16] (in Arabic). Source: 
OSTI; NTIS (US Sales Only); INIS. 

The Szilard-Chalmers effect in solid was investigated. In order to 
study the initial distribution of 1*° | O, as a function of neutron flux, 
samples were irradiated utilizing both the manual vertical irradiation 
channel and the thermal column of the ET-RR-1 Research Reactor 
in Egypt. The initial retention was reached a maximum of 40% af- 
ter 120 minutes at 5.5 x 10° ns—-'! cm-®. The data was analysed 
using first order reaction. As a result, the activation energy and the 
vibration constant were found to be E = 0.95 eV and K = 2.82 x 
10'' respectively. Kinetics comparison of the deshydration and 
irradiation reactions for this solid shows disorder in the crystallo- 
graphic form. Such disorder may be the result of deshydration or 
irradiation reaction, where the loss of water molecule will lead to 
formation of vacancies which, in turn, are responsible for the distri- 
bution process. (author). 17 refs., 3 figs. 


9756 (ANL/CMT/CP—78233) Bulk solubility and speciation 
of plutonium(VI) in phosphate-containing solutions. Weger, 
H.T.; Okajima, S.; Cunnane, J.C.; Reed, D.T. Argonne National 
Lab., IL (United States). [1992]. 9p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract W-31109-ENG-38. 
(CONF-921101-19: 16. Material Research Society international 
symposium on the scientific basis for nuclear waste management 
fall meeting, Boston, MA (United States), 30 Nov - 5 dec 1992). 
Order Number DE93004847. Source: OSTI; NTIS; INIS; GPO Dep. 

The solubility and speciation of Pu(VI) with phosphate as a func- 
tion of pH was investigated to determine the ability of phosphate to 
act as an actinide getter. The general properties were first investi- 
gated and are reported here with the goal of performing more 
quantitative experiments in the future. Solubility was approached 
from oversaturation at initial pH = 4, 10 and 13.4. Absorption spec- 
tra were recorded, the solution filtered and the filtrate counted. 
Absorption spectra were obtained at varying phosphate concentra- 
tions and at pH of 2.7 to 11.9. The effect of complexation on the 
833 mn Pu(VI) band was characterized. Evidence for three phos- 
phate complexes was obtained for pH < 10 which have absorption 
bands at 842, 846 and 849 mn. Evidence for colloid formation was 
observed but is not conclusive. The possibility of colloids prevents 
accurate analysis of the solubility experiments. A concentration of 
10-5 to 10-® M Pu(Vi) was measured in the filtrate at pH < 10 
that were passed through a 50 mn filter. Pu(VI) complexes with 
phosphate over hydroxide at pH < 11.6, but at pH > 11.9, only hy- 
drolyzed Pu(Vl) was detected. At pH = 12, the concentration of 
Pu(VI) was as high as 10-4 M. 


9757 (CNIC—00507) Study on labelling conditions of '>1- 
SOD chloramine T method and lodogen method. Qiang Yizhong 
(Suzhou Medical Coll. (China)); Shen Weiming; Jiang Jiagui; Yang 
Hongde. China Nuclear Information Centre, Beijing, BJ (China). 
Sep 1991. [9] (In Chinese). (SMC—0062.). Source: OSTI; NTIS (US 
Sales Only); INIS. 

The five factors (i.e. labelling temperature, chloramine T quantity, 
labelling reaction time, concentration and volume of PB buffer solu- 
tion) effecting the labelling of '*°1-SOD chloramine T method were 
studied by an orthogonal experimental table. Each factor had four 
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kinds of level. The labelled product was separated by chromato- 
graphic column Sephadex G25, then the labelling rate and relative 
activity were determined. An experiment of sixteen groups was 
enough for obtaining optimal labelling conditions. On the basis of 
study on chloramine T method, the three factors (i.e. labelling tem- 
perature, lodogen quantity and reaction time) effecting the labelling 
of '25|-SOD lodogen method were also completed by another or- 
thogonal experimental table, and three kinds of label were adopted 
for each factor. The optimal conditions were reached after nine 
groups of experiment have been completed. The final results 
showed that when the labelling temperature was 15 deg C and re- 
action time was 15 minutes, for 20 ug SOD the lodogen was 50 
ug, and the labelling rate was 79.0%, '*°I-SOD relative activity 
was 98.2%, radiochemical purity of '°5|-SOD was 95.7%, specific 
radioactivity was 2.92 x 10° Baq’ywg. The lodogen method is much 
better than chloramine T method. 


9758 (CNIC-00533) The hydrogen reduction kinetics of 
uranium trioxide. Kang Shifang (Chemical Engineering Dept., 
Tianjin Univ. (China)); Xie Zhenfeng; Ge Qingren. China Nuclear 
Information Centre, Beijing, BU (China). Sep 1991. [7] (In Chinese). 
(TU-0011.). Source: OSTI; NTIS (US Sales Only); INIS. 

The kinetics of hydrogen reduction of UO, denitrated in fluidized 
bed has been studied with thermogravimetric method. The results 
show that the reduction kinetics of UO3 obeys Spencer-Toply equa- 
tion within 0+95% conversion in range of 550~660 deg C which 
coincides with chemical reaction controlled unreacted-core model. 
The apparent activation energy of the reduction reaction is found to 
be 136.3 kJ/mol. The effects of concentration of hydrogen on reac- 
tion rate are examined. 


9759 (CNIC—00547) The development of °°™Tc-d, 1-HM- 


PAO: A new radiopharmaceutical for regional cerebral blood 
perfusion imaging. Bai Langin (China Inst. of Atomic Energy, Bei- 
jing (China)); Huang Jinjie; Fan Li; Bai Suzhen; Li Guoli; Jing Hui; 
Xiao Lun. China Nuclear Information Centre, Beijing, BJ (China). 
Dec 1991. [14] (In Chinese). (IAE-0100.). Source: OSTI; NTIS (US 


Sales Only); INIS. 

The °°™Tc-d,1-HM-PAO is an ideal radiopharmaceutical for re- 
gional cerebral blood perfusion imaging. The improvement of 
synthesis and separation of diastereoisomers leads to obtain high 
purity (>99%) of d, 1-HM-PAO and meso-HM-PAO. During separa- 
tion H NMR spectroscopy was used to monitor the relative 
composition of these two diastereoisomers that can ensure the pu- 
rity of pligand of d,1-HM-PAO. The intravenous injection of 
99mTc-d,1-HM-PAO was formed by adding fresh °°™Tc washing 
liquor into a sterile. Pyrogen-free and freeze-dried vial. The radio- 
chemical purity (RCP) of 9°™Tc-d,1-HM-PAO was greater than 
80%. From the experiments of °°"Tc-d,1-HM-PAO in mice, after 
two minutes of intravenously (I>V>) administration about 2.24% of 
injected dose (|.D.)appeared in the brain, and after 24 hours about 
72% of radioactivity of injected dose still left in the brain. But for 
the °°™Tc-meso-HM-PAO after two minutes of iv. administration, 
about 1.93% of |.D. appeared in the brain, and 24 hours later, 25% 
of radioactivity of |.D. was in the brain. This result shows that in 
the brain the radioactivity of °°™Tc-meso-HM-PAO declines faster 
than that of 9°™Td-d,1-HM-PAO. 


9760 (CNIC—00550) Preparation of '°TI and its labelled 
compound. Zhou Dehai (inst. of Nucl. Science and Technology, 
Sichuan Univ., Chengdu (China)); Guan Changtian; Kuang Anren. 
China Nuclear Information Centre, Beijing, BU (China). Oct 1991. 
[14] (In Chinese). (SUINST—0006.). Source: OSTI; NTIS (US Sales 
Only); INIS. 

Usually, 1°Ti is obtained by the nuclear reaction of 197Au(a, 
2n)'*°TI. A gold target with 5040.1 mm in diameter, 0.8 mm in 
thickness and 99.99% in purity was mounted in a cyclotron beam 
line. The target was bombarded by a particles with the energy of 
25x27 MeV and the beam current of 15x20uA. The irradiated 
gold target was dissolved by aqua regia. Then the saturated aque- 
ous solution of SO2 was added. The '99TI(IIl)reduced to '°Ti(I). 
The deposit of gold was removed. For separation of '9°TI(I), about 
5 mL of raw material solution obtained was transferred to 201 x 8 
type anion exchange resin column which had been equilibrated 
with 4 mol/L HCI. The '°°Ti(I) and Au(Ill) were desorbed separately 
with the eluants (90% of aqueous diamide solution,, and 2 mol/L 





HCL~5% thiourea) at the flow rate of 0.25 mL/min. After separa- 
tion, the 10 mL concentrated nitric acid was added to the '°T| 
collected solution to destroy and remove the aqueous diamide so- 
lution, then 4 mol/L HCl was added and heated up to remove 
NO3~. The TICI injection with pH = 5 was made up by using physi- 
ological saline. After filtering the '°°TICI injection was sterilized at 
137.3 kPa, 120 deg C about 30 min in an autoclave. The '®°TIC! 
injection was used in the animal pyrogen, a bacterial, safety, dis- 
pensation and myocardial imaging experiments. The good results 
have been obtained. Now it has undergone clinical experiments. 


9761 (GSI-92-48(prepr.)) Chemistry of the heaviest ele- 
ments. Schaedel, M. Gesellschaft fuer Schwerionenforschung 
mbH, Darmstadt (Germany). Aug 1992. 11p. (CONF-920721-: 6. 
international conference on nuclei far from stability and 9th interna- 
tional conference on atomic masses and fundamental constants, 
Bernkastel-Kues (Germany), 19-24 Jul 1992). Order Number 
DE93766108. Source: OSTI; NTIS (US Sales Only); INIS. 

The experimentally known chemical properties of elements 
103,104, and 105, and the experimental techniques to obtain these 
properties on a one-atom- at-a-time base, are summarized. The 
chemical properties are compared with the lighter group 3,4 and 5 
homologs and with the expected behaviour as obtained from theo- 
retical calculations. In this transition region from the last actinide 
element to the beginning of the transactinide series one may 
expect to find evidence for increasingly strong relativistic effects al- 
tering the chemical behaviour. (orig.). 


9762 (IA-1471, pp. 145) A semiautomatic system for ra- 
diopharmaceutical isotope processing. Zabari, M.; Ringler, G.; 
Trumper, J.; Itzkin, E.; Lavie, J.; Sahar, B.; Zalzman, J.; Kaplan, 
V.; Haster, P. Weizmann Inst. of Science, Rehovoth (Israel). Dept. 
of Physics. Aug 1992. In Research laboratories annual report 
1991. [247] Order Number DE93609217. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. RADIOPHARMACEUTICALS/computer- 
aided manufacturing; AUTOMATION; CHEMICAL PREPARATION; 
GALLIUM 67; RADIOPHARMACEUTICALS; THALLIUM 201 


9763 (IA-1471, pp. 150-151) lodination of Azidaospiper- 
one. Freud, A.; Canfi, A. Weizmann Inst. of Science, Rehovoth 
(Israel). Dept. of Physics. Aug 1992. In Research laboratories an- 
nual report 1991. [247] Order Number DE93609217. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication. RADIOPHARMACEUTICALS/double §la- 
belling; DIAGNOSIS; IODINE 125; RADIOPHARMACEUTICALS; 
TECHNETIUM 99 


9764 (IA-1471, pp. 148-150) A novel method of Spiperone 
labeling with Technetium for D2 Dopamine receptor imaging. 
Feinstein-Jaffe, |.; Boazi, M.; Kanyon, N. Weizmann Inst. of Sci- 
ence, Rehovoth (Israel). Dept. of Physics. Aug 1992. in Research 
laboratories annual report 1991. [247] Order Number 
DE93609217. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. _RADIOPHARMACEUTICALS/labelling; 
DIAGNOSIS; DOPAMINE; LABELLED COMPOUNDS; RADIO- 
PHARMACEUTICALS; LABELLING; TECHNETIUM 99 


9765 (IA-1471, pp. 155-156) Synthesis of radioactive 3- 
azido-3’-deoxythymidine (methyl-°H). Shimoni, M.; Sela, A; 
Gabay, |.; Buchman, O. Weizmann Inst. of Science, Rehovoth (Is- 
rael). Dept. of Physics. Aug 1992. In Research laboratories annual 
report 1991. [247] Order Number DE93609217. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short communication. _RADIOPHARMACEUTICALS/abelling; 
AZIDO COMPOUNDS; LABELLED COMPOUNDS; RADIO- 
PHARMACEUTICALS; LABELLING; THYMIDINE; TRITIUM 
COMPOUNDS 


9766 (INIS-mf-13374, pp. 55) Radiopharmaceuticals. 
Lambrecht, R.M. (Australian Nuclear Science and Technology Or- 
ganisation, Lucas Heights (Australia)). Australian Inst. of Nuclear 
Science and Engineering, Lucas Heights, NSW (Australia). 1991. 
[63] (CONF-9110426—: AINSE rediation biology conference, Lucas 
Heights (Australia), 2-4 Oct 1991). In 13th AINSE radiation biology 
conference: conference handbook. Order Number DE93609131. 
Source: OSTI; NTIS (US Sales Only); INIS. 
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Short communication. RADIOPHARMACEUTICALS/ansto; FAB- 
RICATION; RADIOPHARMACEUTICALS; ANSTO; USES 


9767 (INIS-mf-13401, pp. 280-289) A model for the release 
of low-volatility fission products in oxidizing conditions. Cox, 
D.S. (Atomic Energy of Canada Ltd., Chalk River, ON (Canada). 
Chalk River Nuclear Labs.); Hunt, C.E.L.; Liu, Z.; Keller, N.A.; Bar- 
rand, R.D.; O'Connor, R.F.; Iglesias, F.C. Canadian Nuclear 
Society, Toronto, ON (Canada). 1991. [557] (CONF-9106378-: An- 
nual conference of the Canadian Nuclear Association (CNA) and 
the Canadian Nuclear Society (CNS), Saskatoon (Canada), 9-12 
Jun 1991). In Proceedings of the Canadian Nuclear Society 12. an- 
nual conference. Order Number DE93610781. Source: OSTI; 
NTIS (US Sales Only); INIS. 

A thermodynamic and kinetic model has been developed for cal- 
culating low-volatility fission-product releases from UO, at high 
temperatures in oxidizing conditions. Volatilization of the UO, 
matrix is assumed to be the rate controlling process. Oxidation ki- 
netics of the UOz are modelled by either interfacial rate control, 
gas phase oxidant transport control, or solid-state diffusion of oxy- 
gen. The vapour pressure of UO in equilibrium with the oxidizing 
fuel is calculated from thermodynamic data, and volatilization rates 
are determined using a model for forced convective mass trans- 
port. Low-volatility fission-product releases are calculated from the 
volume of vaporized fuel. Model calculations are conservative com- 
pared to experimental data for Zr, La, Ce and Nb fission-product 
releases from irradiated UO2 exposed to air at 1973-2350 K. The 
implications of this conservatism are discussed in terms of possible 
rate control by processes other than convective mass transport of 
UO 3. Coefficients for effective surface area (based on experimental 
data) and for heterogeneous rate controlling reaction kinetics are 
introduced to facilitate agreement between calculations and the ex- 
perimental data. 


9768 (INIS-mf-13401, pp. 290-295) Ruthenium release in 
air. Hunt, C.E.L. (Atomic Energy of Canada Ltd., Chalk River, ON 
(Canada). Chalk River Nuclear Labs.); Cox, D.S.; Liu, Z.; Keller, 
N.A.; Barrand, R.D.; O'Connor, R.F.; Iglesias, F.C. Canadian 
Nuclear Society, Toronto, ON (Canada). 1991. [557] (CONF- 
9106378-: Annual conference of the Canadian Nuclear Association 
(CNA) and the Canadian Nuclear Society (CNS), Saskatoon 
(Canada), 9-12 Jun 1991). In Proceedings of the Canadian Nuclear 
Society 12. annual conference. Order Number DE93610781. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Release kinetics of the fission product ruthenium from UO, un- 
dergoing oxidation have been studied. At moderate temperatures 
they are strongly dependent on the oxygen partial pressure. If oxy- 
gen is unavailable, release does not occur. When oxygen is 
available, release can be very rapid. In air, the release rate is 
much faster than that of either iodine or cesium; however, it is first 
necessary to oxidize the UO, close to the equilibrium value of 
Usog, or above 1550 degrees C, to UOz,,. In recrystallized regions 
of the fuel, ruthenium is present as one constituent in small metal- 
lic precipitates. At temperatures above 1200 degrees C, ruthenium 
is easily released from the precipitates under oxidizing conditions. 
In un-recrystallized regions, no such precipitates are apparent and 
the ruthenium is likely in solution within the UO. The release rate 
from un-recrystallized regions of the fuel is similar to that in the re- 
crystallized region at low temperatures, but over the temperature 
interval from 1200 degrees to 1600 degrees C it drops markedly. 
Except for this region, the rate controlling mechanism is probably 
vaporization of the ruthenium oxides. 


9769 (INIS-mf-13401, pp. 296-299) Studies of cesium, ru- 
bidium and iodine compounds in UO, at high temperatures. 
McFarlane, J. (Atomic Energy of Canada Ltd. Pinawa, MB 
(Canada). Whiteshell Nuclear Research Establishment); Sagert, 
N.H.; Leblanc, J.C. Canadian Nuclear Society, Toronto, ON 
(Canada). 1991. [557] (CONF-9106378—: Annual conference of the 
Canadian Nuclear Association (CNA) and the Canadian Nuclear 
Society (CNS), Saskatoon (Canada), 9-12 Jun 1991). In Proceed- 
ings of the Canadian Nuclear Society 12. annual conference. Order 
Number DE93610781. Source: OSTI; NTIS (US Sales Only); INIS. 

Appearance temperatures and second-law enthalpies of vapor- 
ization have been determined for volatile species from cesium 
uranate and mixtures of Csl-UO, and RbI-UOz2 over a temperature 
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range from 900 to 2800 K. Gaseous species effusing from a Knud- 
sen cell were detected using a quadrupole mass spectrometer. The 
enthalpies suggested which species are present in the cesium- 
uranium-oxygen condensed phase in the cell at elevated 
temperatures. This information will assist in the prediction of the 
chemical nature of fission products that could be released into the 
containment building under postulated reactor accident conditions. 


9770 (INIS-mf—13402, pp. 3.1-4-3.1-5) A model for the re- 
lease of low-volatility fission products in oxidizing conditions. 
Cox, D.S. (Atomic Energy of Canada Ltd., Chalk River, ON 
(Canada). Chalk River Nuclear Labs.); Hunt, C.E.L.; Liu, Z.; Keller, 
N.A.; Barrand, R.D.; O’Connor, R.F.; Iglesias, F.C. Canadian Nu- 
clear Association, Toronto, ON (Canada); Canadian Nuclear 
Society, Toronto, ON (Canada). 1991. [311] (CONF-9106378—: An- 
nual conference of the Canadian Nuclear Association (CNA) and 
the Canadian Nuclear Society (CNS), Saskatoon (Canada), 9-12 
Jun 1991). In Conference summaries: Summaries of the 31. Cana- 
dian Nuclear Association annual conference, and the 12. Canadian 
Nuclear Society annual conference. Order Number DE93610782. 
Source: OSTI; NTIS (US Sales Only); INIS. 

See proceedings for the full document. 

Short communication. 4 refs. URANIUM DIOXIDE/fission product 
release; BARIUM 140; CERIUM 141; CESIUM 137; IODINE 131; 
LANTHANUM 140; NIOBIUM 95; NUCLEAR REACTION KINET- 
ICS; OXIDATION; RUTHENIUM 103; TEMPERATURE RANGE 


1000-4000 K; THERMODYNAMIC MODEL; VOLATILITY; ZIRCO- 
NIUM 95 


9771 (INIS-mf-13402, pp. 3.1-6-3.1-7) Ruthenium release 
in air. Hunt, C.E.L. (Atomic Energy of Canada Ltd., Chalk River, 
ON (Canada). Chalk River Nuclear Labs.); Cox, D.S.; Liu, Z.; 
Keller, N.A.; Barrand, R.D.; O'Connor, R.F.; Iglesias, F.C. Cana- 
dian Nuclear Association, Toronto, ON (Canada); Canadian 
Nuclear Society, Toronto, ON (Canada). 1991. [811] (CONF- 
9106378—: Annual conference of the Canadian Nuclear Association 
(CNA) and the Canadian Nuclear Society (CNS), Saskatoon 
(Canada), 9-12 Jun 1991). In Conference summaries: Summaries 
of the 31. Canadian Nuclear Association annual conference, and 
the 12. Canadian Nuclear Society annual conference. Order Num- 
ber DE93610782. Source: OSTI; NTIS (US Sales Only); INIS. 

See proceedings for full document. 

Short communication. 2 refs. RUTHENIUM/ission product re- 
lease; AIR; OXIDATION; OXYGEN; RUTHENIUM; TEMPERATURE 
RANGE 0400-1000 K; TEMPERATURE RANGE 1000-4000 kK; 
URANIUM DIOXIDE 


9772 (KFKI-1991-34/J,K) Bibliography of astatine chem- 
istry and biomedical applications. Berei, K. (Hungarian Academy 
of Sciences, Budapest (Hungary). Central Research Inst. for 
Physics); Vasaros, L. Hungarian Academy of Sciences, Budapest 
(Hungary). Central Research Inst. for Physics. Feb 1992. [177] 
Source: OSTI; NTIS (US Sales Only); INIS. 

An overall bibliography is presented on astatine chemistry and 
on the biomedical applications of its 2''At isotope. The references 
were grouped in the following chapters: General reviews; Discov- 
ery, Natural Occurence; Nuclear Data; Preparation, Handling, 
Radiation Risk; Physico-chemical Properties; Astatine Compounds 
and Chemical Reactions; Biological Effects and Applications. En- 
tries are sorted alphabetically by authors name in each chapter, 


and cross-references to other chapters are provided if appropriate. 
(R.P.). 


9773 (KlYal-91-16) Production of no-carrier-added 
thallium-201 by proton bombardment thallium 205 targets. 
Ageev, V.A.; Klyuchnikov, A.A.; Odintsov, A.A.; Sazhenyuk, A.D.; 
Demekhin, V.L. AN Ukrainskoj SSR, Kiev (Ukraine). Inst. 
Yadernykh Issledovanij. 1991. [13] (In Russian). Source: OSTI; 
NTIS (US Sales Only); INIS. 

The yields of the parent 2°°.201.202mPb were measured in the en- 
riched °°°T| targets bombarded by protons with the energy range 
of 35-55 MeV in isochronous cyclotron U-240. It was shown, that in 
a metallic 2°5T| target enriched by 99.7%, 0.5 g/cm? thickness, irra- 
diated with a 45 MeV proton beam energy. 2°'TI is produced with 
7+-1/10’Bq/mkA.h yield and radionuclide purity equal to 97-98%. 
The procedure based on extraction chemistry was proposed for 
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separating of no-carrier-added *°'TI to make the medico-biological 
investigations ?°5T| irradiated targets. 14 refs.; 3 figs.; 3 tables. 
(author). 


9774 (LA-12381-MS) Dehydration of plutonium trichloride 
hydrate using thionyl chloride. Foropoulos, J. Jr.; Trujillo, E.A.; 
Avens, L.R. Los Alamos National Lab., NM (United States). 
Dec 1992. 13p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. Order Number 
DE93006153. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

Anhydrous plutonium trichloride is an important compound in nu- 
clear material processing and research. Because of its relatively 
low neutron emission rate and chemical versatility, PuCls is in de- 
mand for molten salt extraction, electrorefining and direct reduction 
to Pu metal. It is shown that thionyl chloride, SOCl2, dehydrates 
various hydrates of PuCls. Use Of SOCl, can eliminate several 
steps in the current plutonium processing scheme, thereby reduc- 
ing aqueous waste streams and radiation exposure to personnel. 
Thionyl chloride is less toxic and more easily handled than the 
chlorine or phosgene currently used. An efficient dehydrator, it re- 
acts completely with hydrated PuCls in a few hours. SO2 and HCl 
byproducts are readily trapped in soda lime. Thermogravimetric, 
infrared, and elemental and trace impurity analyses of PuCls pro- 
duced by this method showed essentially pure anhydrous PuCls 
Sulfur, for example, was measured at less than 20 ppM. 


9775 (RI-224) Production of '21 by a small-size cyclotron 
and synthesis of Na '2*] radiopharmaceutical. Alekseev, A.E.; 
Grebenshchikov, N.R.; Selitskij, Yu.A.; Fridkin, A.M.; Funshtejn, 
V.B.; Yakovlev, V.A. Radievyj Inst., Leningrad (Russian Federa- 
tion). 1991. [19] (In Russian). Source: OSTI; NTIS (US Sales 
Only); INIS. 

A method of 125] production and the Na '*°! radiopharmaceutical 
synthesis for diagnostics of thyroid gland diseases is described. 
The method in based on the '**Te(p,n)'291 reaction, being optimal 
for small-size cyclotrons like the MGC-20 one. A high radionuclide 
purification of the Na '31 pharmaceutical is obtained using 'Te 
with the 96 % enrichment. 
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Refer also to citation(s) 7695, 7996 


9776 (ANL/CP-77475) Incineration of toluene and 
chlorobenzene in a laboratory incinerator. Mao, Zhuoxiong; 
Mcintosh, M.J.; Demirgian, J.C. Argonne National Lab., IL (United 
States). [1992]. 15p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-31109-ENG-38. (CONF- 
9209160—23: International symposium on energy, environment and 
information management, Argonne, IL (United States), 15-18 Sep 
1992). Order Number DE93006494. Source: OSTI; NTIS; GPO 
Dep. 

This paper reports results on incineration of toluene and 
chlorobenzene in a small laboratory incinerator. The incinerator 
temperature, excess air ratio and mean residence time were varied 
to simulate both complete and incomplete combustion conditions. 
The flue gas was monitored on line using Fourier transform in- 
frared (FTIR) spectroscopy coupling with a heated long path cell 
(LPC). Methane, toluene, benzene, chlorobenzene, hydrogen chlo- 
ride and carbon monoxide in the flue gas were simultaneously 
analyzed. Experimental results indicate that benzene is a major 
product of incomplete combustion (PIC), besides carbon monoxide, 
in the incineration of toluene and chlorobenzene and is very sensi- 
tive to the combustion conditions. This suggests that benzene is a 
target analyte to be monitored in full-scale incinerators. 


9777 (DOE/ER/13503-T1) Comprehensive mechanisms 
for combustion chemistry: An experimental and numerical 
study with emphasis on applied sensitivity analysis: Progress 
report, June 15, 1990—February 1, 1993. Dryer, F.L.; Yetter, R.A. 
Princeton Univ., NJ (United States). Dept. of Mechanical and 
Aerospace Engineering. Jan 1993. 54p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG02-86ER13503. 
Order Number DE93007258. Source: OSTI; NTIS; GPO Dep. 





Over the last three years, this program has made significant 
progress on a number of problems: development of a data base 
for oxidation of the CO/H2/O2 system; development and refinement 
of a comprehensive kinetic mechanism for the CO/H2/O2 system; 
additional experiments on formakiehyde oxidation in the, compre- 
hensive mechanistic studies inclusive of flow reactor results and 
literature results from static reactors, shock tubes, and flames, and 
identification of elementary reactions needing further study; mecha- 
nistic study of previously acquired APFR flow reactor data on 
ethanol oxidation, including an estimation of the branching ratios for 
CoHsOH + X, X= OH,H and identification of elementary reactions 
needing additional study; completion and mechanistic evaluation of 
the first insitu optical diapostic measurements of OH in the APFR; 
determinations of uni-molecular decomposition rate for 1,3,5- 
Trioxane at 700 to 800 K; seeded perturbation experiments on 
moist CO oxidation in flow reactors as a means to determine ele- 
mentary rate constants for specific reactions; determination of 
elementary rates for CH, + OH — CHs + H20 at 1026 and 1140 K, 
and C3He + OH — products at 1020 K; First experimental studies 
of the H2/O, reaction system in the VPFR at conditions between 
the extended second and third explosion limits. 


9778 (DOE/ER/13857-T3) Spectroscopy and kinetics of 
combustion gases at high temperatures: Technical progress 
report, March 1, 1991—October 31, 1992. Hanson, R.K.; Bowman, 
C.T. Stanford Univ., CA (United States). High Temperature Gasdy- 
namics Lab. Nov 1992. 5p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract FG03-88ER13857. Order Num- 
ber DE93006892. Source: OSTI; NTIS; GPO Dep. 

This program involves two complementary activities: (1) develop- 
ment and application of cw ring dye laser absorption. methods for 
sensitive detection of radical species and measurement of funda- 
mental spectroscopic parameters at high temperatures; and (2) 
shock tube studies of radical-molecule and radical-radical reactions 
relevant to combustion. Species currently under investigation in the 
spectroscopic portion of the research include NO and CHg; this 
has necessitated the development of a unique intracavity 
frequency-doubling system for our cw laser which operates at 
wavelengths in the range 210-230 nm. Shock tube studies of reac- 
tion kinetics currently are focussed on reactions of CHg radicals. 


9779 (SAND-92-8224) Sandia combustion research tech- 
nical review, 1992. Tucker, R.H.; Cox, L.R. (eds.). Sandia National 
Labs., Albuquerque, NM (United States). [1992]. 217p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC04- 
76DR00789. Order Number DE93006399. Source: OSTI; NTIS; 
GPO Dep. 

The 77 brief articles contained in this report reflect the ongoing 
research at Sandia’s Combustion Research Facility. They are 
grouped under: combustion diagnostics (15), combustion chemistry 
(17), reacting flows (10), combustion in engines and furnaces (15), 
coal combustion (10), industrial processing (10). Technology part- 
nerships with industry and visiting researcher program are also 
discussed. Indexes are provided for publications and authors. The 
articles are processed separately for the data base. 


9780 (SAND—92-8474) Methane and methanol diffusion 
flames in supercritical water. Steeper, R.R.; Rice, S.F.; Brown, 
M.S.; Johnston, S.C. Sandia National Labs., Livermore, CA (United 
States). Jun 1992. 22p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-76DR00789. Order Number 
DE93006455. Source: OSTI; NTIS; GPO Dep. 

Our interest in understanding supercritical water oxidation as a 
process for the destruction of hazardous wastes has led us to ex- 
amine hydrothermal diffusion flames that can ignite in supercritical 
water-fuel-oxygen mixtures. We injected pure oxygen into water- 
methane and water-methanol mixtures at 275 bar, varying fuel 
concentrations from 1 to 50 mole% and temperatures from 380 to 
510°C. The first measurements of minimum fuel concentrations 
required for the spontaneous ignition of diffusion flames in super- 
critical water are reported. The flames ignite at methane or 
methanol concentrations as low as 6 mole% at temperatures near 
500°C. The ignition-threshold concentrations rise as temperature is 
decreased to 400°C. Visual and shadowgraph video records reveal 
an insensitivity of flame height to diminishing fuel concentration. In 
contrast, both luminosity and flame temperature vary strongly with 
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fuel concentration. Flame structures are detectable long after flame 
luminosity is no longer visible with measured temperatures just a 
few hundred degrees above background temperature. 


9781 (UCRL-JC—108645) Shock tube ignition of isobutene: 
Experiments and modeling. Curran, H.J. (University Coll., Galway 
(Ireland). Dept. of Chemistry); Simmie, J.M.; Westbrook, C.K.; Pitz, 
W.J. Lawrence Livermore National Lab., CA (United States). 9 Oct 
1991. 29p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-48. (CONF-9110320-3: 1991 
Western States Section/The Combustion Institute fall meeting, Los 
Angeles, CA (United States), 13-15 Oct 1991). Order Number 
DE93005830. Source: OSTI; NTIS; GPO Dep. 

The ignition of isobutene has been studied experimentally in a 
shock tube and computationally with a detailed chemical kinetic 
model. Experimental results, consisting of ignition delay measure- 
ments, were obtained in a range of isobutene/oxygen/argon 
mixtures. The isobutene concentration ranged from 0.3% to 1.2%, 
with equivalence ratios from 0.2 to 2.0.C Experimental tempera- 
tures were varied from about 1100-1900 K. The numerical model! 
consisted of a detailed kinetic reaction mechanism with more than 
400 elementary reactions, chosen to describe reactions of 
isobutene and the smaller hydrocarbon and other species pro- 
duced during the oxidation of isobutene. The overall agreement 
between experimental and computed results was excellent, particu- 
larly for mixtures with greater than 0.3% isobutene. The greatest 
sensitivity in the computed results was found to falloff parameters 
in the dissociation reactions of isobutene, ethane, methane, and 
ethyl and vinyl radicals, and to the C3H,4 and C3Hs reaction sub- 
mechanisms in the model. 


42 ENGINEERING 
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11513, 11515, 11516, 11518, 11550, 11580 
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Refer also to citation(s) 7774, 7775, 7868, 7888, 7890, 7894, 
7911, 7937, 7977, 8006, 8013, 8195, 8199, 8594, 8687, 8771, 
8864, 8865, 8910, 9000, 9075, 9076, 9077, 9078, 9080, 9237, 
9486, 9869, 9870, 9951, 10144, 10170, 10621, 11549, 11588 


9782 (ANL/FE/CP-76226) ELRA: The exposure limiting 
robotic apparatus. Knighton, G.C.; Rosenberg, K.E.; Henslee, 
S.P.; Michelbacher, J.A.; Wilkes, C.W. Argonne National Lab., IL 
(United States). Sep 1992. 9p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-31109-ENG-38. (CONF- 
921102-41: Joint American Nuclear Society (ANS)/European 
Nuclear Society (ENS) international meeting on fifty years of con- 
trolled nuclear chain reaction: past, present, and future, Chicago, 
IL (United States), 15-20 Nov 1992). Order Number DE93004231. 
Source: OSTI; NTIS; INIS; GPO Dep. 

A problem situation involving the handling of radioactive material 
at Argonne National Laboratory — West (ANL-W) was solved 
through the use of remote handling techniques, providing signifi- 
cant exposure reduction to personnel. Robotic devices can be 
useful, but the cost of a robot is often prohibitive for many jobs. A 
low cost, disposable robot was built which successfully removed a 


highly radioactive and potentially explosive system from a hot cell 
at ANL-W. 


9783 (ANL/FE/CP-76227) Removal of an acid fume sys- 
tem contaminated with perchlorates located within hot cell. 
Rosenberg, K.E.; Hensiee, S.P.; Vroman, W.R.; Krsul, J.R.; Michel- 
bacher, J.A.; Knighton, G.C. Argonne National Lab., Idaho Falls, ID 
(United States). Sep 1992. 1ip. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-31109-ENG- 
38. (CONF-921102—40: Joint American Nuclear Society 
(ANS)/European Nuclear Society (ENS) international meeting on 
fifty years of controlled nuclear chain reaction: past, present, and 
future, Chicago, IL (United States), 15-20 Nov 1992). Order Num- 
ber DE93004230. Source: OSTI; NTIS; INIS; GPO Dep. 
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An add scrubbing system located within the confines of a highly 
radioactive hot cell at Argonne National Laboratory-West (ANL-W) 
was remotely removed. The acid scrubbing system was routinely 
used for the dissolution of irradiated reactor fuel samples and struc- 
tural materials. Perchloric acid was one of the acids used in the 
dissolution process and remained in the system with its inherent 
risks. Personnel could not enter the hot cell to perform the disman- 
tling of the acid scabbing system due to the high radiation field and 
the explosion potential associated with the perchlorates. A robot 
was designed and built at ANL-W and used to dismantle the sys- 
tem without the need for personnel entry into the hot cell. The 
robot was also used for size reduction of removed components 
and loading of the removed components into waste containers. 


9784 (BfS-ET—15/92) Dose rates around a transport con- 
tainer for spent fuel elements. Boerst, F.M.; Rimpler, A. 
Bundesamt fuer Strahlenschutz, Braunschweig (Germany). Fach- 
bereich Nukleare Entsorgung und Transport. Nov 1992. 33p. (In 
German). Order Number DE93758629. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The transport of spent fuel elements is increasingly carried out 
by using compact fuel assemblies. To follow this tendency, the 
transport container C 30 for WWER-440 reactor spent fuel has 
been equipped with a compact cask that enables a 1.8-fold en- 
hancement of the loading (54 instead of 30 fuel elements). Besides 
other requirements, as for example criticality safety and sufficient 
residual heat transfer, the performance of the permissible dose 
rate limits around the container has to be guaranteed. This report 
summarizes results of gamma and neutron dose rate measure- 
ments at a container loaded with 54 highly burnt-up fuel elements. 
Moreover, neutron spectra have been determined at selected 
points to derive reference dose rates and to assess systematic 
measuring uncertainties of routinely used neutron monitors. (orig.). 


9785 (CEA-CONF—11071) Decontamination and disman- 
tling of the Piver prototype vitrification facility at Marcoule 
(France). Deschaud, C. (CEA Centre d'Etudes de la Vallee du 
Rhone, 30 - Marcoule (France). Dept. des Procedes de Retraite- 
ment); Jouan, A.; Roudil, S.; Scelo, G. CEA Centre d’Etudes de la 
Vallee du Rhone, 30 - Marcoule (France). Dept. des Procedes de 
Retraitement. 1992. [11] (CONF-920307—: Waste management '92, 
Tucson, AZ (United States), 1-5 Mar 1992). Source: OSTI; NTIS 
(US Sales Only); INIS. 

The 1984 decision to decommission the PIVER pilot vitrification 
facility was followed by over three years of preparation during 
which the necessary administrative and operational structures were 
set up, safety permits and waste conditioning arrangements were 
secured, and additional technical means were designed and in- 
stalled. The operational phase began in 1988 with dismantling of 
the process equipment, followed by preliminary cell decontamina- 
tion. System pipes were then cut up, first using telemanipulators 
and subsequently by human operators when the ambient dose rate 
dropped sufficiently to allow workers to enter the cell. PIVER has 
now been fully decommissioned, and the main process cell is avail- 
able for installation of a new research and development facility. 


9786 (CONF-9201103—) Applications of x-ray lasers: Pro- 
ceedings. London, R. (Lawrence Livermore National Lab., CA 
(United States)); Matthews, D. (eds.); Suckewer, S. (ed.). 
Lawrence Livermore National Lab., CA (United States). [1992]. 
205p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract W-7405-ENG-48. From Applications of x-ray lasers 
workshop; San Francisco, CA (United States); 12-14 Jan 1992. Or- 
der Number DE93005299. Source: OSTI; NTIS; GPO Dep. 

This report discusses the following topics: Status of x-ray laser 
research; status of x-ray laser applications; future x-ray laser de- 
velopment; x-ray laser research at Lawrence Livermore National 
Laboratory; x-ray laser applications workshop: summary of applica- 
tions biology; x-ray imaging prospects in cell and molecular 
biology; x-ray lasers: applications to microscopy; some possible 
applications of x-ray lasers to the study of atomic structure and dy- 
namics; applications of intense tunable x-ray sources in molecular 
physics: molecular photoionization dynamics; atomic and molecular 
physics applications; applications of x-ray lasers in basic research 
for microelectronics; review of potential x-ray laser applications in 
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materials science and chemistry; soft x-ray lithography: a consider- 
ation of source requirements; holographic nano-lithography on 
semiconductors with x-ray lasers; and applications of x-ray lasers. 


9787 (CONF-930403—4) Sensor-based whole-arm obstacle 
avoidance utilizing ASIC technology. Wintenberg, A.L. (Oak 
Ridge National Lab., TN (United States)); Ericson, M.N.; Babcock, 
S.M.; Armstrong, G.A.; Britton, C.L. Jr.; Butler, P.L.; Hamel, W.R.; 
Newport, D.F. Oak Ridge National Lab., TN (United States). 
[1993]. 18p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. From 5. topical meeting 
on robotics and remote systems; Knoxville, TN (United States); 26- 
29 Apr 1993. Order Number DE93003602. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Operation of manipulator systems in poorly defined work environ- 
ments often presents a significant hazard to both the robotic 
assembly and the environment. In applications relating to the 
Environmental Restoration and Waste Management (ER&WM) Pro- 
gram, many of the environments are considered hazardous, both, 
in the structure and composition of the environment Use of a sens- 
ing system that provides information to the manipulator control unit 
regarding obstacles in close proximity will provide protection 
against collisions. In this paper, a hierarchical design and imple- 
mentation of a whole-arm obstacle avoidance system is presented. 
The system is based on capacitive sensors configured as bracelets 
for proximity sensing. Each bracelet contains a number of sensor 
nodes and a processor for sensor node control and readout, and 
communications with a higher level host, common to all bracelets. 
The host controls the entire sensing network and communicates 
proximity information to the manipulator controller. The overall ar- 
chitecture of this system is discussed with detail on the individual 
system modules. Details of an application specific integrated circuit 
(ASIC) designed to implement the sensor node electronics are pre- 
sented. Justifications for the general measurement methods and 
associated implementation are discussed. Additionally, the current 
state of development including measured dam is presented. 


9788 (CONF-930403-9) Laser range camera data fusion. 
Beckerman, M.; Sweeney, F.J. Oak Ridge National Lab., TN 
(United States). [1993]. 7p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC05-840R21400. From 5. top- 
ical meeting on robotics and remote systems; Knoxville, TN (United 
States); 26-29 Apr 1993. Order Number DE93005159. Source: 
OSTI; NTIS; GPO Dep. 

Results are presented of an investigation of the fusion of image 
data from amplitude-modulated CW laser radar. The goal of the 
study is the design of an algorithm for simultaneously recovering 
the underlying surfaces and discontinuities in a manner which is 
free from errors and artifacts. To accomplish this goal we model 
the images as a set of coupled Markov random fields. These fields, 
defined within a Bayesian framework, describe the smooth-surface, 
discontinuity and noise properties of the images. As a result of the 


Markovian property simulated annealing can be used to find the 
global miminum. 


9789 (CONF-930403—-11) Automatic code generation for 
distributed robotic systems. Jones, J.P. Oak Ridge National 
Lab., TN (United States). [1993]. 8p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC05-840R21400. From 
5. topical meeting on robotics and remote systems; Knoxville, TN 
(United States); 26-29 Apr 1993. Order Number DE93005779. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Hetero Helix is a software environment which supports relatively 
large robotic system development projects. The environment sup- 
ports a heterogeneous set of message-passing LAN-connected 
common-bus multiprocessors, but the programming model seen by 
software developers is a simple shared memory. The conceptual 
simplicity of shared memory makes it an extremely attractive pro- 
gramming model, especially in large projects where coordinating a 
large number of people can itself become a significant source of 
complexity. We present results from three system development ef- 
forts conducted at Oak Ridge National Laboratory over the past 
several years. Each of these efforts used automatic software gen- 
eration to create 10 to 20 percent of the system. 





9790 (DOE/NE/37966-T1) Development and demonstra- 
tion of a teleoperated modular robot system: Bi-monthly 
progress report, January 1992—December 1992. Tosunoglu, S.; 
Tesar, D. Texas Univ., Austin, TX (United States). Dept. of Me- 
chanical Engineering. 18 Dec 1992. 29p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG02-86NE37966. 
Order Number DE93005721. Source: OSTI; NTIS; INIS; GPO Dep. 
This collection of bi-monthly progress reports on the DOE/NE 
Robotics Program presents information on significant accomplish- 
ments, reports and major correspondence issued, important 
meetings, and major problems associated with the program. 


9791 (EDAC—253-030.00) Seismic and tornado evaluation 
of Buliding 221H at the Savannah River Plant, Alken, South 
Carolina. Du Pont de Nemours (E.I.) and Co., Aiken, SC (United 
States). Savannah River Plant. 30 Oct 1981. 286p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC09- 
76SR00001 ;ACO9-89SR18035. Order Number DE93005692. 
Source: OSTI; NTIS; GPO Dep. 

This report summarizes the results of the seismic and tornado 
evaluation of Building 221-H and Penthouse Additions 221-SH, TH, 
and UH at the Savannah River Plant, Aiken, South Carolina. The 
main objective of this project was to determine whether Building 
221-H and the two-story penthouse addition over Sections 2 
through 6 meet the established acceptance criteria for the criterion 
seismic and tornado loadings. The analyses and evaluations of 
three related structures — the exhaust stack 291-H, sand filters 
294-H/294-IH, and the connecting air tunnel — are presented in a 
separate report. During the progress of the project, both the scope 
of work and the acceptance criteria for the seismic analyses of 
Building 221-H went through several revisions since the original cri- 
teria were established. As a result, linear elastic, quasi-nonlinear, 
and nonlinear dynamic analyses were performed to assess the 
building. The seismic criteria was based on the design response 
spectrum developed by Dr. George W. Housner with a Design Ba- 
sis Earthquake ground acceleration of 0.2g and an Operating Basis 
Earthquake ground acceleration of 0.1g. Chapter 1 discusses the 
seismic analysis history of this project and the various analysis 
phases performed. The tornado analysis was performed for a De- 
sign Basis Tornado. The analyses considered the effects of wind 
velocity pressure, atmospheric pressure drop, and missile impact 
for structural response effects. The evaluation for wind velocity 
pressure and atmospheric pressure drop effects included consider- 
ation of both local and overall structural adequacy. The evaluation 
of missile impact effects included consideration of overall structural 
and individual panel response. 


9792 (EGG-WTD—10450) Preconceptual design for the 
electrostatic enclosure. Meyer, L.C. EG and G Idaho, Inc., Idaho 
Falls, ID (United States). Sep 1992. 30p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO7-761D01570. 
Order Number DE93005233. Source: OSTI; NTIS; INIS; GPO Dep. 

This report presents a preconceptual design (design criteria and 
assumptions) for electrostatic enclosures to be used during buried 
transuranic waste recovery operations. These electrostatic enclo- 
sures (along with the application of dust control products) will 
provide an in-depth contamination control strategy. As part of this 
preconceptual design, options for electrostatic curtain design are 
given including both hardwall and fabric enclosures. Ventilation 
systems, doors, air locks, electrostatic curtains, and supporting 
systems also are discussed. In addition to the conceptual design, 
engineering scale tests are proposed to be run at the Test Reactor 
Area. The planned engineering scale tests will give final material 
specifications for full-scale retrieval demonstrations. 


9793 (ETDE-IT—93-01) Application of identification tech- 
nique to variable constraints model. Giuseppetti, G.; Gatti, F. 
Istituto Sperimentale Modelli e Strutture SpA (ISMES), Bergamo 
(Italy); Ente Nazionale per l'Energia Elettrica, Milan (Italy). Centro 
di Ricerca Idraulica e Strutturale. 1990. 6p. (In Italian). (CONF- 
9010530—1: 10. congresso nazionale AIMETA, Pisa (Italy), 2-5 Oct 
1990). Order Number DE93758871. Source: OSTI; NTIS (US 
Sales Only). 

In order to investigate the application of some system identifica- 
tion techniques, aimed at the monitoring and periodic inspection of 
civil structures through dynamic methods, a testing program was 
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carried out by ENEL (italian Electricity Board). Some results are 
presented which were, obtained with a simple physical model and 
the use of an identification technique. 


9794 (ETDE/JP-mf-93768287, pp. 64-69) Energy conver- 
sion in small temperature difference. Tanaka, M. (Mechanical 
Engineering Laboratory, Tsukuba (Japan)). Agency of Industrial 
Science and Technology, Tokyo (Japan). Jul 1992. 114p. (in 
Japanese). In Japan’s Sunshine Project.: 1991 annual summary of 
comprehensive research. Order Number DE93768287. Source: 
OSTI; NTIS (US Sales Only). 

With an objective of utilizing natural energies, developmental re- 
searches have been carried out on a heat to mechanical energy 
conversion system to take out energy from small temperature dif- 
ference. An engine that can be fitted with up to ten pieces of 
belt-like shape memory alloy across the pulleys was fabricated on 
a trial basis as a heat to mechanical energy conversion equipment 
to acquire basic data. As a result, it was found that motive power 
losses include loss from friction between the pulleys and liquid dur- 
ing rotation, and loss from bending stress on the belts constrained 
by the pulleys. The friction loss increases in near proportion with a 
square of rotation speeds, and the bending stress loss depends on 
the belt width and thickness. The engine output draws a convex 
distribution curve against the rotation speeds, and reaches a maxi- 
mum at about half of the maximum rotation speeds. Further, to 
improve specific output per equipment volume, a model was fabri- 
cated on a trial basis, which uses energy conversion element 
made from spring-like shape memory alloy. A spring rewinding 
mechanism was devised, by which a possibility of continuous oper- 
ation was discovered. 4 figs. 


9795 (ETDE/JP-mf-93768309, pp. 67-71) Energy conver- 
sion in small temperature difference. Tanaka, M. (Mechanical 
Engineering Laboratory, Tsukuba (Japan)). Agency of Industrial 
Science and Technology, Tokyo (Japan). Jul 1992. 116p. In 
Japan’s Sunshine Project.: 1991 annual summary of comprehen- 
sive research. Order Number DE93768309. Source: OSTI; NTIS 
(US Sales Only). 

With an objective of utilizing natural energies, developmental re- 
searches have been carried out on a heat to mechanical energy 
conversion system to take out energy from small temperature dif- 
ference. An engine that can be fitted with up to ten pieces of 
belt-like shape memory alloy across the pulleys was fabricated on 
a trial basis as a heat to mechanical energy conversion equipment 
to acquire basic data. As a result, it was found that motive power 
losses include loss from friction between the pulleys and liquid dur- 
ing rotation, and loss from bending stress on the belts constrained 
by the pulleys. The friction loss increases in near proportion with a 
square of rotation speeds, and the bending stress loss depends on 
the belt width and thickness. The engine output draws a convex 
distribution curve against the rotation speeds, and reaches a maxi- 
mum at about half of the maximum rotation speeds. Further, to 
improve specific output per equipment volume, a model was fabri- 
cated on a trial basis, which uses energy conversion element 
made from spring-like shape memory alloy. A spring rewinding 
mechanism was devised, by which a possibility of continuous oper- 
ation was discovered. 4 figs. 


9796 (IAEA-TECDOC-662) Directory of national compe- 
tent authorities’ approval certificates for package design, 
special form material and shipment of radioactive material. 
1992 ed. International Atomic Energy Agency, Vienna (Austria). 
Aug 1992. [105] Source: OSTI; NTIS (US Sales Only); INIS. 

The IAEA Secretariat was requested by its Standing Advisory 
Group on the Safe Transport of Radioactive Material (SAGSTRAM) 
to collate package approval data and publish periodical reports 
thereon. A database was implemented on the mainframe computer 
in the mid-1980s but this was soon adapted for use on a personal 
computer. A fully menu-driven system programme was designed 
that allows both contributing Member States and the Secretariat 
more flexibility in data processing and reporting. Complete docu- 
mentation is available in the form of a user guide. The cut-off date 
used for this report is 31 August 1992. This report supersedes 
IAEA-TECDOC-617 “Directory of National Competent Authorities’ 
Approval Certificates for Package Design, Special Form Material 
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and Shipment of Radioactive Material, 1991 Edition”. The informa- 
tion contained in this report is given in six tables. In each of these, 
information is presented in alphabetical order based on the certifi- 
cate number. The certificate number is identical with the competent 
authority identification mark. It is composed of the issuing Member 
State's international vehicle registration identification (VRi) code, 
followed by a slash, then a unique number specific to a particular 
design or shipment that is assigned by the competent authority, 
another slash and finally a code identifying the type of package in- 
volved. ”-85" is appended to those certificates that were approved 
on the basis of the 1985 Edition of Safety Series No. 6. Tables 1 to 
4 present administrative data including issue and expiry dates, 
package identification, package serial numbers, modes for which 
the package/shipment is approved and the edition of Safety Series 
No. 6 on which the approval has been based. The technical infor- 
mation on package mass, authorized contents, and detailed and 
general description of the package are contained in Table 5. Table 6 
shows the certificates issued by each participating Member State. 


9797 (IAEA-TECDOC-672, pp. 45-65) A summary of 
known utility robot applications. Roman, H.T.  (Util- 
ity/Manufacturers Robot Users Group (U/M RUG) (United States)). 
International Atomic Energy Agency, Vienna (Austria). Oct 1992. 
(CONF-9111291—: Technical committee meeting on safety aspects 
of nuclear power plant automation and robotics, Vienna (Austria), 
11-15 Nov 1991). In Safety aspects of nuclear power plant au- 
tomation and robotics: Report of a technical committee meeting 
held in Vienna, 11-15 November 1991. [150] Order Number 
DE93612158. Source: OSTI; NTIS (US Sales Only); INIS. 

This document contains the first U/M RUG survey of known 
robotic applications. It was an informally conducted survey which 
included U/M RUG utility members and a selected portion of ven- 
dors with an established history in the robotics sales and service 
fields. (author). 2 figs. 


9798 (IAEA-TECDOC-672, pp. 107-112) Techniques ap- 
plied to improve robotic reliability. Weaver, W.W. (Department 
of Energy, Washington DC (United States). Performance Assess- 
ment Div.). International Atomic Energy Agency, Vienna (Austria). 
Oct 1992. (CONF-9111291-: Technical committee meeting on 
safety aspects of nuclear power plant automation and robotics, Vi- 
enna (Austria), 11-15 Nov 1991). In Safety aspects of nuclear 
power plant automation and robotics: Report of a technical com- 
mittee meeting held in Vienna, 11-15 November 1991. [150] Order 
Number DE93612158. Source: OSTI; NTIS (US Sales Only); INIS. 
Robotic devices were used extensively at TMI-2 in areas that 
were restricted to personnel. Some of these radiation fields were in 
excess of 1000 Rad/hour gamma. In this environment it was impor- 
tant to design highly reliable robots to protect against mission 
failures and irretrievability. Fault tree analyses and failure modes 
and effects analyses were the two methods utilized to assure ade- 
quate and successful mission completion. (author). 2 figs, 1 tab. 


9799 (IAEA-TECDOC-672, pp. 125-131) Robots and au- 
tomation - some Indian developments. Ramakumar, M.S. 
(Bhabha Atomic Research Centre, Bombay (India)). International 
Atomic Energy Agency, Vienna (Austria). Oct 1992. (CONF- 
9111291-: Technical committee meeting on safety aspects of 
nuclear power plant automation and robotics, Vienna (Austria), 11- 
15 Nov 1991). In Safety aspects of nuclear power plant automation 
and robotics: Report of a technical committee meeting held in Vi- 
enna, 11-15 November 1991. [150] Order Number DE93612158. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Robots are ideal for carrying out more complex handling, repair, 
survey, inspection, maintenance and sundry tasks. With only su- 
pervisory operator control, automation can be used where not 
much flexibility in programme or control is needed. Approach to 
robotisation and automation in Indian nuclear installations has been 
strongly influenced by the design and requirements of installations, 
standardisation needs, necessities of easy maintenance, moderate 
investment and a high content of indigenous components and tech- 
nology. Handling radiochemical samples, stacking of MOX pellets, 
a-radiometry, handling radio isotopes, NDT inspection of reactor 
piping, mobile survey and inspection, are among the tasks we 
have been trying to automate or robotise. (author). 
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9800 (IAEA-TECDOC-672, pp. 
provement of robotics systems: Analysis, design and real 
time supervision. Becquet, M. (Commission of the European 
Communities, Ispra (Italy). Joint Research Centre). International 
Atomic Energy Agency, Vienna (Austria). Oct 1992. (CONF- 
9111291-: Technical committee meeting on safety aspects of 
nuclear power plant automation and robotics, Vienna (Austria), 11- 
15 Nov 1991). In Safety aspects of nuclear power plant automation 
and robotics: Report of a technical committee meeting held in Vi- 
enna, 11-15 November 1991. [150] Order Number DE93612158. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Reliability improvement of Robotics Systems is a key issue in 
automation and autonomy in maintenance and intervention tasks in 
Hostile Environment. Constraints in hostile environment require dif- 
ferent way of using and programming of robots when compared 
with industrial application. To take maximum benefit of robot tech- 
nology, the level of Confidence in the robotics tool must be much 
higher than in classical production world. To increase this level of 
confidence, application of Reliability Engineering in combination 
with strong knowledge of robot technology leads to such an objec- 
tive. In this paper, three different aspects are considered and 
developed as tools to be used in different stage of this improve- 
ment. The first one is the Analysis of reliability of robotics and in 
remote handling systems in general to identify failure modes, 
effects on the system, sensitive components and needs of redun- 
dancy. Tools as the Failure Modes, Effects and Criticality Analysis 
are presented as well as the Fault Tree Analysis. The second one 
deals with design criteria for new robot systems or improvement of 
existing one using reliability and safety driven design concepts. 
Such concepts are applicable on mechanical design, electrical de- 
sign and electronic design including the computer controller of the 
robot. The last aspect is the control in real time of availability of 
functions, safety level as well as failure detection in the various 
subsystems composing a robot device. Techniques of supervision 
by use of safety check subroutines are considered. Experiences of 
such improvement process of robotics for maintenance of Fusion 
machines is discussed. (author). Figs. 


133-146) Reliability im- 


9801 (INIS-mf-—13401, pp. 539-542) Economical dry stor- 
age of spent CANDU fuel in the CANSTOR Module monolith. 
Dunlop, J.C. (Atomic Energy of Canada Ltd., Montreal, PQ 
(Canada). CANDU Operations). Canadian Nuclear Society, 
Toronto, ON (Canada). 1991. [557] (CONF-9106378—: Annual con- 
ference of the Canadian Nuclear Association (CNA) and the 
Canadian Nuclear Society (CNS), Saskatoon (Canada), 9-12 Jun 
1991). In Proceedings of the Canadian Nuclear Society 12. annual 
conference. Order Number DE93610781. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The dry storage of spent CANDU fuel is an iterative, long-term 
endeavor, requiring an up-front expenditure of funds to procure 
and install the necessary fuel transfer facilities, and then a series 
of annual operating expenditures to procure fuel baskets and to 
construct concrete canisters. The largest cumulative cost compo- 
nent in a CANDU 6 spent fuel dry storage program is the 
construction of the concrete canisters, requiring about $18 millions 
in 1991 dollars, over the 30-year lifetime of the storage program. 
AECL has developed and tested the CANSTOR Module concept, 
an economical, concrete, vault-like structure that stores the same 
quantity of spent fuel as 22 canisters, thus reducing the size of the 
annual operating expenditure. The concept also sharply econo- 
mizes on storage area requirements. 


9802 (INiS-mf-13402, pp. 4.5-4.7) Economical dry storage 
of spent CANDU fuel in the CANSTOR module monolith. Dun- 
lop, J.C. (Atomic Energy of Canada Ltd., Montreal, PQ (Canada). 
CANDU Operations). Canadian Nuclear Association, Toronto, ON 
(Canada); Canadian Nuclear Society, Toronto, ON (Canada). 1991. 
[811] (CONF-9106378-: Annual conference of the Canadian Nu- 
clear Association (CNA) and the Canadian Nuclear Society (CNS), 
Saskatoon (Canada), 9-12 Jun 1991). In Conference summaries: 
Summaries of the 31. Canadian Nuclear Association annual confer- 
ence, and the 12. Canadian Nuclear Society annual conference. 
Order Number DE93610782. Source: OSTI; NTIS (US Sales Only); 
INIS. 
See proceedings for full document. 








Short communication. SPENT FUEL STORAGE/casks; DRY 
STORAGE; ECONOMICS; CASKS; STORAGE FACILITIES 


9803 (INIS-mf-14111) Safety research and technology. 
Annuai report 1991. As of December 31, 1991. Wey, K. (comp.). 
Verein Deutscher Ingenieure (VDI), Duesseldorf (Germany). 
Technologiezentrum Physikalische Technologien (VDI-TZ-PT); Bun- 
desministerium fuer Forschung und Technologie, Bonn (Germany). 
May 1992 149p. (In German). Order Number DE93766102. Source: 
ost: NTIS (US Sales Only); INIS. 

The support measures cover the following areas: avoiding and 
limiting the extent of defects and breakdowns as well as mastering 
emergency situations and catastrophes in connection with the plan- 
ning, establishment, operation and testing of large-scale technical 
installations. The emphasis is put on support of activities in the 
realm of industrial installations which produce, store, handle and 
transport substances which are dangerous to the environment and 
to the population’s health as well as flammable and explosive 
substances. This especially applies to system analyses and the de- 
velopment of warning systems. (DG). 


9804 (INIS-SU-335) Adsorption-diffusion vacuum pumps 
(vacuum pumps with non-sputtered getter). Kogan, V.S.; 
Shulaev, V.M. Gosudarstvennyj Komitet po _ Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Moscow (Russian Federation). 
Tsentral’nyj Nauchno-lssledovatel’skij Inst. Informatsii i Tekhniko- 
Ehkonomicheskikh Issledovanij po Atomnoj Nauke i. 1989. [68] (in 
Russian). Source: OSTI; NTIS (US Sales Only); INIS. 

Problems relating to physical processes defining operation of 
pumps with non-sputtered getters: gas adsorption on solid body 
surface, in particular sorption of hydrogen and other gases by non- 
sputtered getters; gas diffusion in non-sputtered getter volume; gas 
solubility in getters involving formation of chemical compounds and 
solid solutions. Information on design, pumping-out characteristics 
of the pumps with non-sputtered getters (sorption-diffusion) and 
pumping-out modular is presented. 46 refs.; 39 figs.; 18 tabs. 


9805 (INIS-SU-339/A, pp. 41-43) Neutron data error 
estimate of criticality calculations for lattice in shielding con- 
tainers with metal fissionable materials. Vasil'ev, A.P.; Krepkij, 
A.S.; Lukin, A.V.; Mikhal’kova, A.G.; Orlov, A.l.; Perezhogin, V.D.; 
Samojlova, L.Yu.; Sokolov, Yu.A.; Terekhin, V.A.; Chernukhin, Yu.!. 
Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Moscow (Russian Federation). Inst. Atomnoj Ehnergii. 
1991. [48] (In Russian). In Physics of nuclear reactor: Scientific- 
technical collection. Order Number DE93617443. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Critical mass experiments were performed using assemblies 
which simulated one-dimensional lattice consisting of shielding con- 
tainers with metal fissile materials. Calculations of the criticality of 
the above assemblies were carried out using the KLAN program 
with the BAS neutron constants. Errors in the calculations of the 
criticality for one-, two-, and three-dimensional lattices are esti- 
mated. 3 refs.; 1 tab. 


9806 (KCP-613-4866) Statistical process control program 
at a ceramics vendor facility: Final report. Enke, G.M. Allied- 
Signal Aerospace Co., Kansas City, MO (United States). Kansas 
City Div. Dec 1992. 35p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-76DP00613. Order Number 
DE93006043. Source: OSTI; NTIS; GPO Dep. 

Development of a statistical process control (SPC) program at a 
ceramics vendor location was deemed necessary to improve prod- 
uct quality, reduce manufacturing flowtime, and reduce quality 
costs borne by AlliedSignal Inc., Kansas City Division (KCD), and 
the vendor. Because of the lack of available KCD manpower and 
the required time schedule for the project, it was necessary for the 
SPC program to be implemented by an external contractor. Ap- 
proximately a year after the program had been installed, the 
original baseline was reviewed so that the success of the project 
could be determined. 


9807 (KCP-613-4971) Machine and process characteriza- 
tion: Final report. Love, L.W. Allied-Signal Aerospace Co., 
Kansas City, MO (United States). Kansas City Div. Dec 1992. 
423p. Sponsored by USDOE, Washington, DC (United States). 
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DOE Contract AC04-76DP00613. Order Number DE93006600. 
Source: OSTI; NTIS; GPO Dep 

A study was conducted to statistically characterize 11 precision 
machining centers to determine their operating characteristics and 
process capabilities. Measurement probes and a bail plate were 
used for measurement analysis. A generic test part designed with 
geometric features that the department typically manufactures was 
machined using various machining processes. A better understand- 
ing of each machine's characteristics and process capability was 
realized through repeating these methods on each machine. 


9808 (KCP-613-4999) Finite element modeling of the hy- 
droforming press: Final report. Schrank, M.G. Allied-Signal 
Aerospace Co., Kansas City, MO (United States). Kansas City Div. 
Dec 1992. 31p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-76DP00613. Order Number 
DE93006042. Source: OSTI; NTIS; GPO Dep. 

Three-dimensional finite element analyses were conducted to 
simulate a sheet metal forming process. An explicit transient dy- 
namics finite element code was used to analyze the essentially 
quasi-static process. In order to obtain numerical results in a rea- 
sonable time frame, the process was modeled in a substantially 
compressed time period. Analytical results were compared with 
data obtained from experimental forming trails. Predicted wrinkling 
patterns, as well as distribution of plastic strain, compared favor- 
ably with available experimental data. 


9809 (LA-UR-92-1879) Optimal bolt preload for dynamic 
loading. Duffey, T.A. Los Alamos National Lab., NM (United 
States). [1992]. 17p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. (CONF-930418-1: 
Symposium on structural crashworthiness and failure, Liverpool 
(United Kingdom), 14-16 Apr 1993). Order Number DE92017527. 
Source: OSTI; NTIS; GPO Dep. 

A simple spring-mass model is developed for closure bolting sys- 
tems, including the effects of bolt prestress. An analytical solution 
is developed for the case of an initially peaked, exponentially 
decaying internal pressure pulse acting on the closure. The depen- 
dence of peak bolt stresses and deflections on bolt prestress level 
is investigated and an optimal prestress that minimizes peak bolt 
stress is found in certain cases. Vulnerability curves are developed 
for bolted-closure systems to provide rapid evaluation of the dy- 
namic capacity of designs for a range in bolt prestress. 


9810 (LA-UR-92-4110) Dual use of distributed remote 
sensing satellites. Canavan, G.H. Los Alamos National Lab., NM 
(United States). 2 Dec 1992. 7p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-9208198—1: Global ecological monitoring project, Dubna 
(Russian Federation), 812 Aug 1992). Order Number 
DE93005442. Source: OSTI; NTIS; GPO Dep. 

Satellites can serve both defense and the environment, simulta- 
neously monitoring preparations for aggression, the environment, 
pollution, and natural disasters. These applications have been dis- 
cussed extensively in international meetings, which have produced 
specific projects for cooperation and growing acceptance of dual- 
use concepts. 


9811 (LBL-32977) A comparison of the Space Station 
version of ASTROMAG with two free-flyer versions. Green, 
M.A. Lawrence Berkeley Lab., CA (United States). Jun 1992. 15p. 
Sponsored by USDOE, Washington, DC (United States); National 
Aeronautics and Space Administration, Washington, DC (United 
States). DOE Contract AC03-76SF00098. (CONF-9206328-—1: 
1992 space cryogenics workshop, Ottobrum (Germany), 15-16 Jun 
1992). Order Number DE93004695. Source: OSTI; NTIS; INIS; 
GPO Dep. 

This Report compares the Space Station version of ASTROMAG 
with free-flyer versions of ASTROMAG which could fly on an Atlas 
lla rocket and a Delta rocket. Launch with either free-flyer imposes 
severe weight limits on the magnet and its cryogenic system. Both 
versions of ASTROMAG magnet which fly on free-flying satellites 
do not have to be charged more than once during the mission. 
This permits one to simplify the charging system and the cryogenic 
system. The helium |i pump loop which supplies helium to the gas 
cooled electrical leads can be eliminated in both of the free-flyer 
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versions of the ASTROMAG magnet. This report describes the su- 
perconducting dipole moment correction coils which are necessary 
for the magnet to operate on a free-flying satellite. 


9812 (LUTFD2-TFRT-3212) Application oriented program- 
ming and contro! of industrial robots. Nilsson, Klas. Lund Univ. 
(Sweden). Dept. of Automatic Control. Jul 1992. [147] Source: 
OSTI; NTIS; INIS. 

Efficient use of industrial robots requires a strong interplay 
between user level commands, the motion control system, and ex- 
ternal equipment. It should also be possible for an experienced 
application engineer to tailor the motion control to a specific appli- 
cation in a convenient way, instead of deficient utilization of the 
device or tricky user programming which is often the case today. A 
layered software architecture has been designed based on an ap- 
plication oriented view, considering typical hardware and software 
constraints. The top layers or the architecture support improved 
integration of off-line programming with interactive teach-in pro- 
gramming. The proposed solution is based on a transformation of 
robot programs between an on-line and an off-line representation. 
A central part of the architecture is an intermediate software layer, 
allowing the experienced user to introduce application specific mo- 
tion primitives, on top of the motion control system. Flexibility 
during system configuration combined with computing efficiency 
and performance at run-time is of major importance. The solution 
is based on so called actions, which are methods to be passed be- 
tween different software layers. Such methods can be specification 
of nonlinear control parameters, application specific control strate- 
gies, or treatment of external sensor signals. The actions can be 
implemented efficiently even in the multiprocessor case by using 
relocatable executable pieces of code generated from a special 
cross-compilation strategy. The lowest layers, comprising the mo- 
tion control, have to be efficient and still fit in with the upper layers. 
In these layers, software solutions include an external sensor inter- 
face and a concept of motion pipelining allowing sensor based 
motions to be partly computed in advance. An experimental 
platform, built around commercially available robots, has been de- 
veloped to verify the proposed solutions. (au). 


9813 (NMP-EHA-92-0063) Maximum uncertainty estima- 
tion for the HB-Line ventilation instrumentation readings. 
Melton, D.R. Westinghouse Savannah River Co., Aiken, SC 
(United States). 4 Dec 1992. 8p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC09-89SR18035. Order 
Number DE93005684. Source: OSTI; NTIS; GPO Dep. 

The HB-Line building vacuum instrumentation and glovebox vac- 
uum instrumentation at the Savannah River Plant are described. 
The configuration and operation of the Foxboro 834 series transmit- 
ters and Moore 350 series controllers is detailed. In particular, the 
uncertainties in the differential pressure readings are explained. 


9814 (NUREG/CR-6007) Stress analysis of closure bolts 
for shipping casks. Mok, G.C. (Lawrence Livermore National Lab., 
CA (United States)); Fischer, L.E.; Hsu, S.T. Nuclear Regulatory 
Commission, Washington, DC (United States). Div. of Safeguards 
and Transportation; Lawrence Livermore National Lab., CA (United 
States); Kaiser Engineers, Oakland, CA (United States). Jan 1993. 
129p. Sponsored by Nuclear Regulatory Commission, Washington, 
DC (United States). DOE Contract W-7405-ENG-48. (UCRL-ID- 
110637). Source: OSTI; NTIS; INIS; GPO. 

This report specifies the requirements and criteria for stress 
analysis of closure bolts for shipping casks containing nuclear 
spent fuels or high levei radioactive materials. The specification is 
based on existing information conceming the structural behavior, 
analysis, and design of bolted joints. The approach taken was to 
extend the ASME Boiler and Pressure Vessel Code requirements 
and criteria for bolting analysis of nuclear piping and pressure ves- 
sels to include the appropriate design and load characteristics of 
the shipping cask. The characteristics considered are large, flat, 
closure lids with metal-to-metal contact within the bolted joint; sig- 
nificant temperature and impact loads; and possible prying and 
bending effects. Specific formulas and procedures developed apply 
to the bolt stress analysis of a circular, flat, bolted closure. The re- 
port also includes critical load cases and desirable design practices 
for the bolted closure, an in-depth review of the structural behavior 
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of bolted joints, and a comprehensive bibliography of current infor- 
mation on bolted joints. 


9815 (ORNL/TM-12198) Control and analysis of a single- 
link flexible beam with experimental verification: Robotics 
Technology Development Program. Jansen, J.F. Oak Ridge Na- 
tional Lab., TN (United States). Dec 1992. 22p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO5- 
840R21400. Order Number DE93003756. Source: OSTI; NTIS; 
GPO Dep. 8 

The objective of this report is to ascertain the general conditions 
for the avoidance and reduction of residual vibration in a flexible 
manipulator. Conventional manipulators usually have a 1.5 to 2-m 
reach, and their associated dynamic models typically are com- 
posed of lumped parameter elements; the major compliance 
emanates from the drive trains because of torsional loading effects. 
The energy storage of the drive system is predominantly potential 
energy because of the low inertia in the drive train; thus simple 
spring models have been adequate. A long-reach manipulator with 
a large aspect ratio (length to diameter) is a fundamentally different 
problem. Energy storage for this type of manipulator is distributive 
by nature because of the potential energy resulting from bending 
and the kinetic energy due to deflection rates. Instead of ordinary 
differential equations, partial differential equations are required to 
describe this system, making the analysis more difficult. The gen- 
eral flexibility problem associated with a distributive dynamic 
system, with specific emphasis on flexible manipulator, will be ad- 
dressed in this report. Furthermore, three control schemes will be 
discussed and demonstrated on a single flexible manipulator to de- 
termine their general merits. 


9816 (ORNL/TM-12289) Time optimal paths for high 
speed maneuvering. Reister, D.B.; Lenhart, S.M. Oak Ridge Na- 
tional Lab., TN (United States). Jan 1993. 38p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO5- 
840R21400. Order Number DE93006251. Source: OSTI; NTIS; 
GPO Dep. 

Recent theoretical results have completely solved the problem of 
determining the minimum length path for a vehicle with a minimum 
turning radius moving from an initial configuration to a final configu- 
ration. Time optimal paths for a constant speed vehicle are a 
subset of the minimum length paths. This paper uses the Pontrya- 
gin maximum principle to find time optimal paths for a constant 
speed vehicle. The time optimal paths consist of sequences of 
axes of circles and straight lines. The maximum principle intro- 
duces concepts (dual variables, bang-bang solutions, singular 
solutions, and transversality conditions) that provide important in- 
sight into the nature of the time optimal paths. We explore the 
properties of the optimal paths and present some experimental re- 
sults for a mobile robot following an optimal path. 


9817 (RFP—4630) Optimizing human reliability: Mock-up 
and simulation techniques in waste management. Caccamise, 
D.J.; Somers, C.S.; Sebok, A.L. EG and G Rocky Flats, Inc., 
Golden, CO (United States). Rocky Flats Plant. [1992]. 11p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC34-90DP62349. (CONF-930408—1: International high-level ra- 
dioactive waste management conference, Las Vegas, NV (United 
States), 25-29 Apr 1993). Order Number DE92041156. Source: 
OSTI; NTIS; GPO Dep. 

With the new mission at Rocky Flats to decontaminate and de- 
commission a 40-year old nuclear weapons production facility 
comes many interesting new challenges for human factors engi- 
neering. Because the goal at Rocky Flats is to transform the 
environment, the workforce that undertakes this mission will find 
themselves in a state of constant change, as they respond to ever- 
changing task demands in a constantly evolving work place. In 
order to achieve the flexibility necessary under these circum- 
stances and still maintain control of human reliability issues that 
exist in a hazardous, radioactive work environment, Rocky Flats 
developed an Engineering Mock-up and Simulation Lab to plan, 
design, test, and train personnel for new tasks involving hazardous 
materials. This presentation will describe how this laboratory is 
used to develop equipment, tools, work processes, and procedures 
to optimize human reliability concerns in the operational environ- 
ment. We will discuss a particular instance in which a glovebag, 





large enough to house two individuals, was developed at this labo- 
ratory to protect the workers as they cleaned fissile material from 
building ventilation duct systems. 


9818 (RISO-HOT-DECOM-P-3) Decommissioning of the 
Risoe hot cell facility: 3. Periodic report covering July 1 to De- 
cember 31, 1991. Carisen, H. Risoe National Lab., Roskilde 
(Denmark). Materials Dept. Feb 1992. [7] Contract FI2D-0011-DK. 
Source: OSTI; NTIS; INIS. 

Concise descriptions of actions taken in relation to the decom- 
missioning of the hot cell facility at Risoe National Laboratory are 
presented. The removal of fissile material, of large contaminated 
equipment from the concrete cell line and a separate shielded stor- 
age facility, and the removal of large contaminated facilities such 
as out cell parts of a tube transport system between a concrete 
cell and a lead shielded steel box and a remotely operated Re- 
ichert Telatom microscope housed in a lead shielded glove box is 
described in addition to the initial mapping of radiation levels 
related to the decontamination of concrete cells. The dose commit- 
ment of 17.7 mSv was ascribed to 12 persons in the 2nd half of 
1991. The work resulting in these doses was mainly handling of 
waste together with the frogman entrances in order to repair the in- 
cell crane and power manipulator. The overall time schedule for 
the project still appears to be applicable. (AB). 


9819 (SAND-92-1437C) Path planning for manipulators. 
Chen, P.C. Sandia National Labs., Albuquerque, NM (United 
States). [1992]. 8p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-76DP00789. (CONF-930403— 
6: 5. topical meeting on robotics and remote systems, Knoxville, 
TN (United States), 26-29 Apr 1993). Order Number DE93004050. 
Source: OSTI; NTIS; GPO Dep. 

To facilitate robot programming, we present three different path 
planners with complementary capabilities. The first planner uses 
SANDROS, a new search strategy that combines hierarchical, 
nonuniform-multi-resolution, and best-first search to find a near- 
optimal solution in the configuration space. It is an efficient and 
resolution-complete algorithm that has performance commensurate 
with task difficulty. The second planner uses a simpler path plan- 
ning algorithm based on a series of plausible task restrictions. It is 
designed to solve “realistic” problems very quickly, at the expense 
of not being able to solve every problem. Finally, the third planner 
uses a learning algorithm designed to improve path planning. The 
learning algorithm not only reduces the time cost of existing plan- 
ners, but also increases their capability in solving difficult tasks. 


9820 (SAND—92-2205C) A reactor-pumped laser as prk- 
mary power for “nuclear” rocket engines. Monroe, D.K.; Walker, 
J.V. Sandia National Labs., Albuquerque, NM (United States). 
[1992]. 16p. Sponsored by USDOE, Washington, DC (United 


States). DOE Contract AC04-76DP00789. (CONF-9209287-1: 
Confederation of Independent States (CIS) conference on nuclear 
thermal propulsion, Semipalatinsk (Russian Federation), 21 Sep 
1992). Order Number DE93005342. Source: OSTI; NTIS; GPO 
Dep. 

During the last two decades there has been considerable interest 
in developing alternatives to conventional chemical propulsion for 
space missions. Laser propulsion has been identified as a serious 
contender for the task of inexpensively delivering small payloads to 
low-earth orbit. Recent advances in the development of lasers 
powered directly by nuclear reaction products offer the potential for 
new propulsion methods, namely, reactor-laser propulsion. Such 
systems would allow “nuclear propulsion” without placing nuclear 
systems in space. 


9821 (SAND—92-7329) AL-SX gettering system effective- 
ness at low and high temperatures evaluation using tritium 
gas. Roth, R.W. (Chemsyn Science Labs., Lenexa, KS (United 
States)). Sandia National Labs., Albuquerque, NM (United States); 
Chemsyn Science Labs., Lenexa, KS (United States). Nov 1992. 
31p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-76DP00789. Order Number DE93007419. Source: 
OSTI; NTIS; GPO Dep. 

The AL-SX/3 (H1616-2) is a Type B shipping container for tritium 
reservoirs. The AL-SX/3 is sealed with elastomeric 0-rings and 
contains a tritium getter between the O-rings. The getter irreversibly 
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captures tritium if it permeates through the inner O-ring, thus pre- 
venting the tritium from permeating through the outer O-ring and 
into the environment. This report summarizes tests conducted on a 
half-size mock-up of the AL-SX/3 sealing geometry. The inner 0- 
ring was exposed to tritium gas and the amount of tritium that 
escaped through the outer 0-ring was measured. The tests were 
conducted at temperatures of —25°F, 75°F, and 130°F with a du- 
ration of about 30 days for each temperature phase. 


9822 (SAND-92-7330C) Adaptive meshing in_ solids. 
Chieslar, J.D. (RE/SPEC, Inc., Rapid City, SD (United States)). 
Sandia National Labs., Albuquerque, NM (United States). 28 Oct 
1992. 4p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC04-76DP00789. (CONF-9211125—1: Joint Army- 
Navy-Air Force structures and mechanical behavior subcommittee 
meeting, Albuquerque, NM (United States), 16-19 Nov 1992). Or- 
der Number DE93003238. Source: OSTI; NTIS; INIS; GPO Dep. 

Iron’s frontal solution method is employed in a recursive fashion 
to support adaptive meshing for solids. Specifically, the frontal so- 
lution environment is encapsulated into a data structure enabling it 
to be conveniently exchanged at different levels of recursion. Addi- 
tionally, the ability to handle Lagrange multipliers added to the 
solver. The resulting finite element technique, while being relatively 
easy to implement, addresses many issues of adaptive meshing 
which are peculiar to nonlinear solids. 


9823 (UCRL-JC—111940) Robot safety training at 
Lawrence Livermore National Laboratory. McMahon, T.T. (Sci- 
ence Applications International Corp., Pleasanton, CA (United 
States)); Sievers, R.H. Lawrence Livermore National Lab., CA 
(United States). Oct 1992. 11p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-7405-ENG-48. 
(CONF-9210230—1: 4. annual national robot safety conference, 
Novi, Mi (United States), 27-29 Oct 1992). Order Number 
DE93002875. Source: OSTI; NTIS; GPO Dep. 

The Lawrence Livermore National Laboratory (LLNL) is develop- 
ing applications of commercially available and advanced robotics. 
These involve multiple installations of test and demonstration robots 
and extensive concurrent research and development projects. LLNL 
robotic applications use many researchers and technicians requir- 
ing access to the equipment on tight schedules, using sophisticated 
support and auxiliary equipment, with concurrent programming and 
hardware installation and modification. The early recognition of the 
special safety problems inherent with the equipment and develop- 
ment operations mandated a strict compliance with the best 
available safety guidance. This has resulted in safety input in the 
system design, equipment layout, means of safeguarding, and 
safety training as described in the current and proposed American 
National Standard for Industrial Robots and Robot Systems-Safety 
Requirements. LLNL has implemented a model robot safety train- 
ing program that is required for all employees that interact with the 
fixed robotic systems. The LLNL experience and performance has 
led to the Laboratory being made responsible for preparation of the 
industrial robots safety chapter for the Department of Energy Tech- 
nical Safety Reference Manual. This paper describes the robotic 
installations, the safety training courses, lessons learned from the 
training, and recommendations for future robot safety training. 


9824 (WHC-SA-1592) A facility to remotely assemble 
radioisotope thermoelectric generators. Engstrom, J.W.; Gold- 
mann, L.H.; Truitt, R.W. Westinghouse Hanford Co., Richland, WA 
(United States). Jul 1992. 2p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC06-87RL10930. (CONF- 
930103-27: 10. symposium on space nuclear power and 
propulsion, Albuquerque, NM (United States), 10-14 Jan 1993). Or- 
der Number DE93004492. Source: OSTI; NTIS; INIS; GPO Dep. 
Radioisotope Thermoelectric Generators (RTGs) are electrical 
power sources that use heat from decaying radioisotopes to di- 
rectly generate electrical power. The RTG assembly process is 
performed in an inert atmosphere inside a large glovebox, which is 
surrounded by radiation shielding to reduce exposure to neutron 
and gamma radiation from the radioisotope heat source. In the 
past, allowable dose rate limits have allowed direct, manual as- 
sembly methods; however, current dose rate limits require a thicker 
radiation shielding that makes direct, manual assembly infeasible. 
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To minimize RTG assembly process modifications, telerobotic sys- 
tems are being investigated to perform remote assembly tasks. 
Telerobotic systems duplicate human arm motion and incorporate 
force feedback sensitivity to handle objects and tools in a human- 
like manner. A_ telerobotic system with two arms and a 
three-dimensional (3-D) vision system can be used to perform 
remote RTG assembly tasks inside gloveboxes and cells using un- 
modified, normal hand tools. 


9825 (WSRC-MS-91-549) Pipe crawler development for 
duct elbow removal. Zollinger, W.T.; Treanor, R.C. Westinghouse 
Savannah River Co., Aiken, SC (United States). [1992]. 8p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC09-89SR18035. (CONF-930403-2: 5. topical meeting on 
robotics and remote systems, Knoxville, TN (United States), 26-29 
Apr 1993). Order Number DE93002169. Source: OSTI; NTIS; INIS; 
GPO Dep. 

This paper describes the development of equipment for removing 
an elbow in a 36 inch diameter ventilation line by cutting from the 
inside. Radiation levels, high air flow and physical constraints pre- 
clude any manual rework of the ventilation system. A remotely 
operated pipe crawler was developed. Testing has been performed 
in a full-scale mockup which models the ventilation duct configura- 
tion with the exception of radiation levels. The results gathered 
from the testing are discussed, and illustrate the strengths and 
weaknesses of the crawler and plasma arc torch system. To date, 
the equipment has successfully completed the tasks of maneuver- 
ing through the duct geometry, performing the two required cuts, 
and backing out of the duct mockup. The elbow successfully fell 


away from the main duct, showing that the line would be clear of 
obstructions. 


9826 (WSRC-MS-92-371) Modified impedance control for 
robotic saw cutting: Simulation and implementation in three 
degrees of freedom. Kriikku, E.M. (Westinghouse Savannah River 
Co., Aiken, SC (United States)); Reynolds, D.L.; Carroll, J.J.; Daw- 
son, D.M. Westinghouse Savannah River Co., Aiken, SC (United 
States). [1993]. 8p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC09-89SR18035. (CONF-930403— 
1: 5. topical meeting on robotics and remote systems, Knoxville, 
TN (United States), 26-29 Apr 1993). Order Number DE93002162. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The Savannah River Site (SRS) production and decommission- 
ing operations produce solid radioactive transuranic (TRU) waste. 
This waste must be repackaged and sent to the Waste Isolation Pi- 
lot Plant (WIPP) for permanent disposal. The Savannah River 
Technology Center (SRTC) built a test facility to demonstrate simu- 
lated waste processing. The test facility use’s a CIMCORP 
multi-axis robot system, a CIMROC™ Il robot controller, and an 
electric circular saw to remotely open and size reduce plywood 
crates. The robot can either be teleoperated using joysticks or au- 
tonomously controlled via the, CIMROC™ Il. Both methods are 
inadequate for circular saw cutting of plywood crates due to fre- 
quent saw blade binding. Blade binding results from the current 
commercial robot controller limitations. The limitations are over- 
come by incorporating additional sensor information into the 
existing controller structure. In this paper we utilize a force sensor 
and a frequency counter to implement a modified impedance con- 
troller which prevents saw blade binding. 


9827 (WSRC-TR-92-210) Data acquisition system time 
measurement capabilities using WorkBench™ software. Coutts, 
D.A. Westinghouse Savannah River Co., Aiken, SC (United 
States). Apr 1992. 22p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC09-89SR18035. Order Number 
DE93005518. Source: OSTI; NTIS; INIS; GPO Dep. 

There is an increasing interest in the ability to measure transient 
behavior in the Heat Transfer Laboratory (HTL). To accomplish this 
the timing system behavior for the Data Acquisition Systems (DAS) 
must be evaluated. This report discusses the evaluation of a DAS 
timing system using WorkBench™ Software in a Macintosh II envi- 
ronment. It also describes a method which can be successfully 
used to calibrate the timing system associated with the DAS. 


9828 


(Y/EN-4591) A hollow clay tile wall seismic perfor- 
mance program overview. Beavers, J.E.; Jones, W.D.; Stoddart, 
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W.C.T. Oak Ridge Y-12 Plant, TN (United States). 25 Feb 1992. 
7p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC05-840S21400. (CONF-920714—-1: 10. world confer- 
ence on earthquake engineering, Madrid (Spain), 19-24 Jul 1992). 
Order Number DE93002702. Source: OSTI; NTIS; GPO Dep. 

An overview of a multiyear hollow clay tile wall (HCTW) program 
being conducted by Martin Marietta Energy Systems, Inc., at the 
Oak Ridge Y-12 Plant, for the US Department of Energy is pre- 
sented. The purpose of the HCTW program is to determine the 
load capacity of unreinforced infilled HCTW buildings when sub- 
jected to earthquakes. Progress to date tends to indicate that 
extensive retrofit of such structures may not be warranted in low- 
to-moderate seismic zones. 


9829 (Y/EN-4676) Report of the shear testing of mortar 
bed joints in a wall in Building 9204-2. Fricke, K.E. Oak Ridge 
Y-12 Plant, TN (United States). Aug 1992. 21p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO5- 
840S21400. Order Number DE93004756. Source: OSTI; NTIS; 
GPO Dep. 

The primary objective of the shove test is to determine the 
strength of the mortar bed joint in direct shear, i.e., determine the 
force required to fail the bond between the mortar bed and either 
the test unit or the surrounding wall. A second objective is to deter- 
mine the post-bond failure behavior of a single unit. Eventually, it is 
hoped to be able to determine a relationship between the behavior 
of a single block under shear loads and the behavior of the overall 
HCT infill wall. 


9830 (Y/1A-264) Integrating preventive maintenance, pre- 
dictive maintenance, and maintenance technical support. 
Leonetti, P.B. Oak Ridge Y-12 Plant, TN (United States). 6 Aug 
1992. 47p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840S21400. (CONF-9209286-1: 5. 
predictive maintenance conference, Knoxville, TN (United States), 
21-23 Sep 1992). Order Number DE93004681. Source: OSTI; 
NTIS; GPO Dep. 

Contains viewgraphs. 

The fundamental tasks of the Oak Ridge Y-12 Plant maintenance 
operations are planning, scheduling, executing, postmaintenance 
testing, completing the maintenance job, and supporting these 
activities with administrative and technical assistance. The Depart- 
ment of Energy (DOE) “Maintenance Management Program” 
guidelines require that we use a graded approach for applying for- 
mality and documentation to these maintenance operations. The 
most-rigorous controls should be placed on maintaining the most- 
vital systems, structures, and components (SSCs). We must 
understand risk assessments in order to evaluate which SSCs are 
most vital. The product of this assessment process is a 
well-developed understanding of where to apply the most rigor, for- 
mality, and documentation. Once we have determined where, we 
must determine how to apply maintenance so as to mitigate risk. 
Fundamental to determining how to apply it is an understanding of 
the main difference between proactive and reactive (or corrective) 
maintenance: proactive maintenance is more effective in mitigating 
risk, establishing reliability, and reducing cost. Proactive (or pre- 
ventive) maintenance includes all maintenance activities commonly 
thought of as preventive and predictive maintenance. Predictive 
maintenance, conversely, is the preferred preventive maintenance 
(PM) technique because it is founded on the scientific technology 
of machine-condition monitoring. Proper use of these methods en- 
ables a plant to turn from “maintenance crisis management” to 
“planned proactive maintenance management.” 
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Refer also to citation(s) 7675, 8483, 8815, 9272, 9275, 9278, 
9279, 9336, 9337, 9715, 11179, 11467, 11526 


9831 (ANL-92/34) COMMIX-1AR/P: A_ three-dimensional 
transient single-phase computer program for thermal hy- 
draulic analysis of single and multicomponent systems: 
Volume 3, Programmer's guide. Garner, P.L.; Blomquist, R.N.; 
Gelbard, E.M. Argonne National Lab., IL (United States). Sep 
1992. 234p. Sponsored by USDOE, Washington, DC (United 





States). DOE Contract W-31109-ENG-38. 
DE93006096. Source: OSTI; NTIS; GPO Dep. 

The COMMIX-LAR/P computer program is designed for analyz- 
ing the steady-state and transient aspects of single-phase fluid flow 
and heat transfer in three spatial dimensions. This version is an 
extension of the modeling in COMMIX-IA to include multiple fluids 
in physically separate regions of the computational domain, model- 
ing descriptions for pumps, radiation heat transfer between 
surfaces of the solids which are embedded in or surround the fluid, 
a keg model for fluid turbulence, and improved numerical tech- 
niques. The porous-medium formulation in COMMIX allows the 
program to be applied to a wide range of problems involving both 
simple and complex geometrical arrangements. The internal as- 
pects of the COMMIX-LAR/P program are presented, covering 
descriptions of subprograms, variables, and files. 


9832 (ANL/CP-—75489) Chaotic vibrations of tubes with 
nonlinear supports in crossflow. Cai, Y.; Chen, S.S. Argonne 
National Lab., IL (United States). [1992]. 31p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-31109- 
ENG-38. (CONF-921110-43: Winter annual meeting of the 
American Society of Mechanical Engineers (ASME), Anaheim, CA 
(United States), 8-13 Nov 1992). Order Number DE93004247. 
Source: OSTI; NTIS; GPO Dep. 

By means of the unsteady flow theory and a bilinear mathemati- 
cal model, a theoretical study is presented for chaotic vibrations 
associated with the fluidelastic instability of nonlinearly supported 
tubes in a crossflow. A series of effective tools, including phase 
portraits, power spectral density, Poincar’e maps, Lyapunov expo- 
nent, fractal dimension, and bifurcation diagrams, are utilized to 
distinguish periodic and chaotic motions when the tubes vibrate in 
the instability region. Results show periodic and chaotic motions in 
the region corresponding to the fluid damping controlled instability. 
Nonlinear supports, with symmetric or asymmetric gaps, signifi- 
cantly affect the distributions of periodic, quasiperiodic and chaotic 
motions of the tube with various flow velocity in the instability re- 
gion of the TSP(tube-support-plate)-inactive mode. 


9833 (ANL/CP-75960) Thermal analysis of heat- 
generating pools bounded from beiow by curved surfaces. 
Tan, M.J. (Argonne National Lab., IL (United States)); Cho, D.H.; 
Cheung, F.B. Argonne National Lab., IL (United States). [1992]. 
26p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-31109-ENG-38. (CONF-921110-44: Winter annual 
meeting of the American Society of Mechanical Engineers (ASME), 
Anaheim, CA (United States), 8-13 Nov 1992). Order Number 
DE93004808. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

A computer code that features the use of a directional effective 
thermal conductivity in modeling natural convection in heat- 
generating pools is being developed to analyze heat transfer in 
such pools which are bounded from below by curved surfaces. il- 
lustrative calculations pertaining to two published experimental 
studies on convective heat transfer in water pools with uniformly 
distributed volumetric energy sources are carried out using the 
code. The water pools used in the two studies under consideration 
were cooled either from the top or from the bottom, but not from 
both. The utility as well as the limitations of the effective thermal 
conductivity approach in the context of addressing the issue of 
melt-pool coolability is demonstrated by comparisons of calculated 
results with the experimental data. 


9834 (ANL/MCS/CP-78197) Automatic differentiation of 
advanced CFD codes for multidisciplinary design. Bischof, C. 
(Argonne National Lab., IL (United States)); Corliss, G.; Griewank, 
A.; Green, L.; Haigler, K.; Newman, P. Argonne National Lab., IL 
(United States). [1992]. 17p. Sponsored by USDOE, Washington, 
DC (United States); National Science Foundation, Washington, DC 
(United States). DOE Contract W-31109-ENG-38. Contract CCR- 
9120008. (CONF-921243-1: Symposium on_ high-performance 
computing for flight vehicles, Arlington, VA (United States), 7-9 Dec 
1992). Order Number DE93005685. Source: OSTI; NTIS; GPO 
Dep. 

Automated multidisciplinary design of aircraft and other flight ve- 
hicles requires the optimization of complex performance objectives 
with respect to a number of design parameters and constraints. 
The effect of these independent design variables on the system 
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performance criteria can be quantified in terms of sensitivity deriva- 
tives which must be calculated and propagated by the individual 
discipline simulation codes. Typical advanced CFD analysis codes 
do not provide such derivatives as part of a flow solution; these 
derivatives are very expensive to obtain by divided (finite) differ- 
ences from perturbed solutions. It is shown here that sensitivity 
derivatives can be obtained accurately and efficiently using the AD- 
IFOR source transiator for automatic differentiation. In particular, it 
is demonstrated that the 3-D, thin-layer Navier-Stokes, multigrid 
flow solver called TLNS3D is amenable to automatic differentiation 
in the forward mode even with its implicit iterative solution algorithm 
and complex turbulence modeling. It is significant that using compu- 
tational differentiation, consistent discrete nongeometric sensitivity 
derivatives have been obtained from an aerodynamic 3-D CFD 
code in a relatively short time, e.g. O(man-week) not O{man-year). 


9835 (ANL/MCT/CP-77705) Theoretical and pragmatic 
modelling of governing equations for a two-phase flow in bub- 
bly and annular flow regimes. Bottoni, M. (Argonne National Lab., 
IL (United States). Materials and Components Technology Div.); 
Sengpiel, W. Argonne National Lab., IL (United States). Materials 
and Components Technology Div. [1992]. 8p. Sponsored by Kern- 
forschungszentrum Karlsruhe GmbH (Germany). DOE Contract 
W-31109-ENG-38. (CONF-921234—1: 4. Brazilian thermal science 
meeting (ENCIT-92), Rio de Janeiro (Brazil), 1-4 Dec 1992). Order 
Number DE93004200. Source: OSTI; NTIS; INIS; GPO Dep. 
Starting from the rigorous formulation of the conservation equa- 
tions for mass, momentum and enthalpy, derived for a two-phase 
flow by volume averaging microscopic balance equations over 
Eulerian control cells, the article discusses the formulation of the 
terms describing exchanges between the phases. Two flow regimes 
are taken into consideration, bubbly flow, applicable for small or 
medium void fractions, and annular flow, for large void fractions. 
When lack of knowledge of volume-averaged physical quantities 
make the rigorously formulated terms useless for computational 
purposes, modelling of these terms is discussed. 3 figs., 15 refs. 


9836 (CEA-CONF-11079) A mathematical and numerical 
study of a two-fluid modei. Raymond, P.; Toumi, |. CEA Centre 
d'Etudes de Saclay, 91 - Gif-sur-Yvette (France). Dept. de 
Mecanique et de Technologie. 1992. [8] (CONF-9209172—: 5. nu- 
clear reactor thermal-hydraulics (NURETH) conference, Salt Lake 
City, UT (United States), 21-24 Sep 1992). Source: OSTI; NTIS 
(US Sales Only); INIS. 

This paper is devoted to a mathematical and numerical study of 
an isentropic four equation two-fluid model. We will prove that the 
model is strictly hyperbolic due to the inclusion of the virtual mass 
force term in the phasic momentum equations. The two-fluid model 
is naturally written under a nonconservative form. To solve the non- 
linear Riemann problem for this nonconservative hyperbolic system, 
a generalized Roe’s approximate Riemann solver, is used, based 
on a Lipschitz continuous path defined in the states space. Some 
numerical results with a Godunov type scheme, are presented. 


9837 (CNIC—00560) An experimental study on two-phase 
flow pattern in low pressure natural circulation system. Wu 
Shaorong (Inst. of Nucl. Energy Technology, Tsinghua Univ. 
(China)); Han Bing; Zhou Lei; Zhang Youjie; Jiang Shengyao; Wu 
Xinxin. China Nuclear Information Centre, Beijing, BU (China). Oct 
1991. [12] (In Chinese). (TSHUNE-0026.). Source: OSTI; NTIS 
(US Sales Only); INIS. 

An experimental study on two-phase flow pattern in the riser of 
low pressure natural circulation system was performed. The local 
differential pressure signal was analysed for flow pattern. It is con- 
sidered that Sr f-d/v can be used to distinguish different flow 
patterns and it has clear and definite physical meaning. Flow pat- 
terns at different inlet temperature with different system pressures 
(1.5 MPa, 0.24 MPa and 0.1 MPa) are described. It is considered 
that the flow pattern is only bubble flow without flow pattern 
change during the period of low quality density-wave instability at 
1.5 MPa. There is no density-wave oscillation in the system, when 
flow pattern is in bubble-intermittent transition area. The effect of 
flash vaporization on stability at low pressure is discussed. 


9838 (DOE/ER/13927-5) Effects of capillarity on micro- 
scopic flow in porous media: Progress report, June 1, 
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1992-—May 31, 1993. Miksis, M.J. Northwestern Univ., Evanston, IL 
(United States). Dept. of Engineering Sciences and Applied Mathe- 
matics. Jan 1993. 10p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG02-88ER13927. Order Number 
DE93007626. Source: OSTI; NTIS; GPO Dep. 

Central theme of this proposal is to study effects of capillarity on 
motion of a fluid interface and to apply these results to flow in 
porous media. Here we report on several problems considered this 
year, the second year of the grant. In particular we have developed 
a numerical code to study the dynamics of a gas bubble in a pore 
in order to examine the fundamental mechanism for the generation 
of a foam in a porous material, we have started an investigation of 
the stability of a foam lamella in order to understand the stability of 
foam flow in a porous material and we have derived systematically 
a slip coefficient for flow over a rough surface, e.g., as in a pore. In 
addition we report on work on several other problems. 


9839 (DOE/ER/14179-2) Stability and heat transfer in 
time-modulated flows: Technical progress report. Thompson, 
C. Lowell Univ., MA (United States). Dept. of Electrical Engineer- 
ing. [1992]. 29p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG02-91ER14179. Order Number 
DE93006423. Source: OSTI; NTIS; GPO Dep. 

The report outlines research activities currently underway in the 
Laboratory for Advanced Computation at the University of Massa- 
chusetts - Lowell under DOE grant DE-FG02-91ER14179. A 
summary of the results for the period November 1991 to November 
1992 conducted under the program is given. 


9840 (EDF-R-92-NI-B-0012) Challenges for the computa- 


tional fluid dynamics codes in the nineties. Various examples 
of application. Chabard, J.P.; Viollet, P.L. Electricite de France 
(EDF), 92 - Clamart (France). Aug 1991. [30] (In French). Source: 
OSTI; NTIS (US Sales Only); INIS. 

Most of the computational fluid dynamics applications which are 


encountered at the Research and Development Division of EDF 
(RDD) are dealing with thermal exchanges. The development of 
numerical tools for the simulation of flows, devoted to this class of 
application, has been under way for 15 years. At the beginning this 
work was mainly concerned with a good simulation of the dynam- 
ics of the flow. Now these tools can be used to compute flows with 
thermal exchanges. The presentation will be limited to incompress- 
ible and one phase flows. First the softwares developed at RDD 
will be presented. Then some applications of these tools to flows 
with thermal exchanges will be discussed. To conclude, the paper 
will treat be general case of the CFD codes. The challenges for the 
next years will be detailed in order to make these tools available 
for users involved in complex physical modeling. 


9841 (EGG-M-92220) A combined Galerkin/collocation 
spectral method for transient solution of flow past a spherical 
droplet. Nguyen, H.D. (EG and G Idaho, Inc., Idaho Falls, ID 
(United States)); Paik, S.; Chung, J.N. EG and G Idaho, Inc., Idaho 
Falls, ID (United States). [1992]. 7p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC07-761D01570. 
(CONF-921110-47: Winter annual meeting of the American Soci- 
ety of Mechanical Engineers (ASME), Anaheim, CA (United 
States), 8-13 Nov 1992). Order Number DE93005251. Source: 
OSTI; NTIS; GPO Dep. 

A spectral model, based on the stream function and vorticity, is 
developed in order to calculate the time-dependent solution of flow 
past a spherical droplet. Both Chebyshev and Legendre polynomi- 
als are used to expand the stream fiinction and vorticity in the 
radial and angular directions, respectively, along with the backward 
Euler approximation to advance in time. Consistent treatment of 
boundary conditions is made to resolve the lack of vorticity bound- 
ary conditions by means of the influence matrix technique. The 
computed flow field, the drag coefficient, and the interfacial velocity 
are presented for Reynolds numbers in the range from 0.5 to 50 
for both continuous and dispersed phases with viscosity ratios of 1 
and 3. Comparison of the present results to those found in the lit- 
erature indicate that the model is capable of predicting the correct 
nature of the flow associated with a droplet. 
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9842 (EGG-MS-10535) Galileo's relativity principle, the 
concept of pressure, and complex characteristics, for the six- 
equation, one-pressure model. Makowitz, H. EG and G Idaho, 
Inc., Idaho Falls, ID (United States). Oct 1992. 27p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC07- 
761D01570. Order Number DE93005240. Source: OSTI; NTIS; 
GPO Dep. 

We have studied various formulations of the concept of pressure, 
in the context of the usual Six-Equation Model of thermal- 
hydraulics. A different concept of pressure, than the usual one, has 
been used. This new pressure concept is Galilean Invariant, and 
results for the One-Pressure Model with the same complex charac- 
teristic roots as the “Basic Ill-Posed Model,” discussed in the 
literature for the cases we have investigated. We have also exam- 
ined several Two-Pressure formulatiors and shown that two 
pressures are a necessary but not sufficient condition for obtaining 
a Well-Posed system. Several counter examples are presented. 
We have shown that the standard theory is not Galilean Invariant 
and suggested that the origin of Ill-Posedness is due to our closure 
relationships. We also question whether the current theory can sat- 
isfy conservation principles for mass, energy, and momentum. 


9843 (ETDE-IT—93-15) Solution of parabolic problems de- 
fined on 3D domains, with boundary conditions Involving 
normal derivative. Pennati, V.; De Biase, L.; Failla, S. Ente 
Nazionale per l’Energia Elettrica, Milan (Italy). Centro di Ricerca 
Idraulica e Strutturale; Milan Univ. (Italy). Ist. di Matematica. 1991. 
15p. (CONF-9108230-1: 1. Baltic heat transfert conference, Gote- 
borg (Sweden), 26-30 Aug 1991). Order Number DE93758888. 
Source: OSTI; NTIS (US Sales Only). 

Many parabolic problems, expecially in heat transfer, are subject 
to boundary conditions involving the normal derivative, such as 
flux, convective or radiative boundary conditions. This paper 
presents a method for the solution of parabolic problems defined 
over 3D domains of general shape approximated by means of 
polyhedra with boundary conditions involving the normal derivative. 
The differential operator and the normal derivative are discretized 
by generalized finite difference techniques on a non-uniform or- 
thogonal cartesian grid. Numerical examples are presented. 


9844 (ETDE-mf-93766369) Scaling effects at onset of cav- 
itation. Establishment of fundamental laws in consideration of 
the main influencing parameters. Wasserbau und Wasser- 
wirtschaft. Eickmann, G. Technische Univ. Muenchen, Obernach 
(Germany). Versuchsanstalt fuer Wasserbau und Wassermengen- 
wirtschaft; Technische Univ. Muenchen (Germany). Lehrstuhl fuer 
Wasserbau und Wassermengenwirtschaft; Technische Univ. 
Muenchen (Germany). Fakultaet fuer Bauingenieur- und Vermes- 
sungswesen. 1992 123p. (In German). Order Number 
DE93766369. Source: OSTI; NTIS (US Sales Only). 

The present work is based on extensive data of combined mea- 
surements of incipient cavitation for axisymmetric bodies and of 
water quality characterized by its tensile strength, which was mea- 
sured in a vortex-nozzle chamber developed at the Obernach 
Hydraulic Research Laboratory. The test program comprised the 
variation of all essential parameters influencing cavitation perfor- 
mance (shape and size of the bodies, system pressure, velocity 
and turbulence level of the undisturbed flow, tensile strength of wa- 
ter). The results show that the turbulence of the undisturbed flow 
affects cavitation inception only slightly, while changes in the 
tensile strength influence the results in a dramatical way. Due ex- 
clusively to the variability in water quality the cavitation indices vary 
up to five or six hundred per cent. The large scatter of test results 
which often leads to a wide range of values for comparative tests in 
other tunnels and makes the extrapolation of cavitation data from 
model to prototype to a risky matter has its origin mainly in uncon- 
trolled deviations of water quality. If the rising of a tensile strength 
in the water is prevented during the time of the test runs and this 
water quality with no tensile strength is permanently controlled by 
measurements in the vortex-nozzle chamber the scattering of val- 
ues disappears and general, simple relationships for pressure-, 
velocity- and size-scale effects become apparent. These similarity 
relations can be made free from water quality effects by introducing 
instead of vapour pressure a critical pressure deducible from the 





measured tensile strength. Investigations of flow fields in the vicin- 
ity of the cavitation zones by Laser Doppler Anemometer lead to a 
better understanding of the deduced relationships. (orig.). 


9845 (Jue+-2586) Calculation of heat transfer through a 
horizontal porous annulus by conduction, radiation and con- 
vection using variable properties. Tebroke, T.; Achenbach, E. 
Forschungszentrum Juelich GmbH (KFA) (Germany). Inst. fuer 
Energieverfahrenstechnik; Technische Hochschule Aachen (Ger- 
many). Feb 1992. 131p. (In German). Order Number DE93766023. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Dissertation submitted by T. Tebroke. 

The distribution of velocity and temperature in porous media is 
usually calculated by applying the Darcy law and the Boussinesq 
approximation. This implies that all properties are set constant ex- 
cept the density in the buoyancy terms. This is approximately true, 
if temperature differences are small in the area of interest. Never- 
theless, in a hot gas duct with internal insulation important 
temperature differences occur between the inner and the outer 
wall. The present work therefore investigates the influence of 
temperature-dependent properties on the calculated results. In par- 
ticular, the contribution of radiation to the thermal conductivity was 
studied for a high-temperature fibrous insulation. Measurements of 
the thermal conductivity in a vacuum show that the specific extinc- 
tion coefficient is a practicable property to describe radiation in 
fibrous media. Solving the equations of continuity, momentum and 
energy with variable properties yields heat transfer coefficients 
which are up to 20% higher than those calculated by using the 
Boussinesq approximation. An attempt is sometimes made to im- 
prove the results from Boussinesq’s approximation by using the 
temperature-dependent thermal conductivity. It is shown in this pa- 
per that this leads to even lower heat transfer coefficients and 
therefore does not represent an improvement in accuracy. (orig.). 


9846 (KAPL-4739) Measurement of thermal-hydraulic pa- 
rameters in two-phase flow using flow visualization image 
analysis. Trabold, T.A. Knolis Atomic Power Lab., Schenectady, 
NY (United States). Nov 1992. 65p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC12-76SN00052. 
Order Number DE93006255. Source: OSTI; NTIS; GPO Dep. 

Continued advances in thermal-hydraulic computer codes based 
on the two-fluid model formulation depend upon empirically derived 
constitutive relations that describe the two-phase flow field struc- 
ture. A nonintrusive measurement technique, Flow Visualization 
Image Analysis (FVIA), has been developed to acquire some of the 
necessary data in test sections with visual access. The technique 
essentially consists of extracting quantitative information from 
digitized images of gas/liquid flow fields. The results of air/water ex- 
periments performed in a vertical 6.35-mm-thick duct indicate that 
full-field, transient or time-averaged measurements of bubble size, 
shape factor, bubble number density, void fraction, and interfacial 
area concentration can be acquired using FVIA. Further studies are 
in progress to improve the associated spatial and temporal resolu- 
tion, as well as to develop advanced illumination methods. 


9847 (KFK-5005) Estimates of decay heat removal by 
natural air convection for a new containment concept. Neitzel, 
H.J. Kernforschungszentrum Karlsruhe GmbH (Germany). Inst. 
fuer Angewandte Thermo- und Fluiddynamik (IATF); Kern- 
forschungszentrum Karlsruhe GmbH (Germany). Projekt Nukleare 
Sicherheitsforschung. Jun 1992. 28p. (in German). Order Number 
DE93766031. Source: OSTI; NTIS (US Sales Only); INIS. 

A new containment concept for future pressurized water reactors 
should ensure that the containment remains intact even in severe 
accidents and that the decay heat can be removed by natural air 
convection in a passive way. The composite containment proposed 
consists of an inner steel shell of 60 m diameter with a 38 mm wall 
thickness and an outer reinforced concrete shell of about 2 m wall 
thickness. The annulus of about 80 cm radial width is bridged by 
longitudinal support ribs piaced at intervals of about 50 cm on the 
circumference forming in this way individual chimneys. In these 
chimneys the decay heat is removed by natural air convection to 
the environment. Filters prevent eventual fission gas leakages into 
the annulus from being released to the environment. Estimates 
have been performed to assess the coolability by natural air con- 
vection. It has been shown that a decay heat of about 8 MW can 
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be removed which seems to be sufficient for a 1300 MWe PWR. 
(orig.). 


9848 (KFK-5058) Godunov-type methods for the equa- 
tions of compressible fluid mechanics. Munz, C.D. 
Kernforschungszentrum Karlsruhe GmbH (Germany). Inst. fuer 
Neutronenphysik und Reaktortechnik. Aug 1992. 165p. (in Ger- 
man). Order Number DE93758687. Source: OSTI; NTIS (US Sales 
Only); INIS. 

In this paper, the construction of a family of shock-capturing 
schemes is considered: the Godunov-type schemes. At first a re- 
view of these schemes is given in the case of the time dependent 
one-dimensional equations of compressible fluid mechanics, as de- 
veloped in recent years. After that the construction of the 
Godunov-type schemes are examined for two-dimensional prob- 
lems in space and applied to the compressible Navier-Stokes 
equations. Numerical results of the study of the instability of trans- 
and supersonic shear flows are shown. The main part of this paper 
deals with the construction of Godunov-type schemes for the 
one-dimensional equations of compressible fluid mechanics in La- 
grangian coordinates. The paper is closed by proposing a simple 
Godunov-type scheme for the equations of relativistic hydrodynam- 
ics. In each chapter, numerical results for several test problems 
are presented. (orig.). 


9849 (LITH-MAT-R-92-30) On dynamic stresses under 
short-term heating processes. Gibiansky, C.; Mazya, V.; Parton, 
V. Linkoeping Univ. (Sweden). Dept. of Mathematics. Jul 1992. [39] 
Source: OSTI; NTIS; INIS. 

We study dynamic thermoelastic stresses in a halfspace and in a 
layer of finite width under a short term thermal loading. In this pa- 
per we find the principal terms in the asymptotic expansion of 
stresses for the problems related to a thermal loading of the haifs- 
pace or the boundary of the layer. Results are obtained for the 
short thermal impulse and fast heating of the boundary. Dimension- 
less duration of a nonstationary heating is a small parameter in 
these problems. The fast heating is assumed to be the sum of a 
short thermal impulse and an instant thermal shock. The solution 
of the thermal shock problem for the halfspace is known, the case 
of a layer is studied in the present paper. (au). 


9850 (LUTMDN-TMVK-3152-1-35-92) On the solution of 
the pressure-correction equation in segregated algorithms for 
elliptic flows. Noren, B. Lund Univ. (Sweden). Dept. of Heat and 
Power Engineering. Jun 1992. 39p. Order Number DE93761485. 
Source: OSTI; NTIS. 

Segregated algorithms for elliptic flows, require that one or sev- 
eral equations representing pressure corrections are solved and 
devote a large amount of the total computational effort to solving 
these equations. In this report several different pressure-correction 
equation solvers are studied. Computational results are presented 
for two laminar and one turbulent flow configuration. (26 refs., 23 
figs., 2 tabs.). 


9851 (LUTMDN-TMVK-3154-1-23-92) Numerical computa- 
tions of recirculating turbulent flows using different linear 
eddy-viscosity models. Noren, B. Lund Univ. (Sweden). Dept. of 
Heat and Power Engineering. Sep 1992. 26p. Order Number 
DE93761483. Source: OSTI; NTIS. 

The present report compares a modified k-e model, the k-W 
model amd a multiple-time-scale model with the standard k-e 
model through computations on recirculating flow problems. In or- 
der to investigate the importance of numerical diffusion errors, two 
different discretisation schemes and several different grid sizes are 
employed. The sensitivity to inlet boundary conditions is also 
presented. The computational results of the different models is pre- 
sented for three flow configurations. (11 figs., 48 refs., 1 tab.). 


9852 (NAL-TM-645) Low-speed wind tunnel study of the 
direct side-force characteristics of a joined-wing airplane with 
an upper fin. Fujita, T. (National Aerospace Laboratory, Tokyo 
(Japan)); Iwasaki, A.; Fujieda, H.; Takizawa, N. National Aerospace 
Lab., Chofu, Tokyo (Japan). Mar 1992. 23p. (In Japanese). Order 
Number DE93767966. Source: OSTI; NTIS. 

Low-speed wind tunnel tests were conducted on a diamond 
shaped joined-wing airplane with its horizontal tail width linked at a 
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60%-position of the wing width, fitted with an upper fin having a 
trailing fin to control side force. Effects of the upper fin were dis- 
cussed on direct side-force control characteristics. The diamond 
shaped joined-wing airplane model used in the tests had a wing 
width of 1.3m and a total fuselage length of 1.6 m. The upper fins 
used in the tests were those having different wing shapes and 
those having identical wing shapes with different aspect ratios. 
Their fitting positions were varied along the chord direction. The 
low-speed wind tunnel tests were carried out with the airplane 
model fitted on three balance stanchions in the wind tunnel, at a 
test wind velocity of 30 m/s. Derived for discussions were aerody- 
namic effect when the fins on the rudders on the wing and the 
vertical tail were operated independently, and aerodynamic charac- 
teristics for direct side-force control when the upper fin fitting 
position was varied, and the side-force coefficients. It was found 
that upper fins installed at the front wing leading edge or over- 
hanging upper fins are effective in controlling the direct side force, 
and a large aspect ratio is advantageous in gaining the side force. 
11 refs., 22 figs., 3 tabs. 


9853 (Riso-R-601(EN)) Large scale laboratory experi 
ments with transient two-phase flow: EFP-90 project. Energy 
Research Program of the Danish Ministry of Energy. Oi/Gas Two- 
Phase Flow. Report no. 8. Kaiser, N.E. Risoe National Lab., 
Roskilde (Denmark). Combustion Dept. Dec 1992. 31p. Contract 
ENS-1313/90-0010. Order Number DE93761240. Source: OSTI; 
NTIS. 

EFP-90. 

A combined theoretical and experimental study of two-phase flow 
in pipes has been carried out as a joint project between Risoe Na- 
tional Laboratory, LiCconsult Consulting Engineers Ltc., and the 
Institute of Hydrodynamics and Hydraulic Engineering, ISVA, the 
Technical University of Denmark. In this report the results of the 
experimental part of the project are presented. The theoretical in- 
vestiation is presented in a separate report, Risoe-R-602(EN). The 
experiments have been made in a transparent straight tube 100 m 
long and a diameter of 90 mm. The experiments have been per- 
formed with water and air as test fluids simulating oil and gas. The 
majority of the test have been made in the slug flow region. At var- 
ious combinations of water and air flow transient conditions have 
been initiated by sudden changes of the liquid or the gas flow rate. 
Transients have been recorded both at start and stop of either of 
the two flow rates. At the test runs the following parameters have 
been recorded simultaneously and stored on diskettes for further 
analysis on computer: liquid and gas flow rates, pressure at 4 
different positions along the test section and liquid level at 2 posi- 
tions. The results are presented as diagrams with the different 
positions along the test section and liquid level at 2 positions. The 
results are presented as diagrams with the different measured pa- 
rameters plotted versus the water and air velocities. (au) (1 tab., 
34 ills., 7 refs.). 


9854 (SAND-—92-0778) A distributed visualization environ- 
ment for engineering sciences. Pavlakos, C.J.; Schoof, L.A.; 
Mareda, J.F. Sandia National Labs., Albuquerque, NM (United 
States). Dec 1992. 9p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-76DP00789. Order Number 
DE93006961. Source: OSTI; NTIS; GPO Dep. 

In this paper, we characterize a visualization environment that 
his been designed and prototyped for a large community of scien- 
tists and engineers. The proposed environment makes use of a 
visualization server concept to provide effective, interactive visual- 
ization to the user's desktop. Benefits of using the visualization 
server approach are discussed. Some thoughts regarding desirable 
features for visualization server hardware architectures are also 
addressed. A brief discussion of the software environment is in- 
cluded. The paper concludes by summarizing certain observations 
which we have made regarding the implementation of such visual- 
ization environments. 


9855 (SAND-92-2640C) Coarsening of a quiescent elec- 
trorheological fluid 2, Theory. Halsey, T.C. (Chicago Univ., IL 
(United States)); Martin, J.E.; Odinek, J. Sandia National Labs., Al- 
buquerque, NM (United States). [1992]. 4p. Sponsored by USDOE, 
Washington, DC (United States); National Science Foundation, 
Washington, DC (United States). DOE Contract AC04-76DP00789. 
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Grant: DMR-9057156. (CONF-921101-51: 16. Material Research 
Society international symposium on the scientific basis for nuclear 
waste management fall meeting, Boston, MA (United States), 30 
Nov - 5 dec 1992). Order Number DE93005347. Source: OSTI; 
NTIS; GPO Dep. 

In part | we reported a two-dimensional light scattering study of 
the evolution of structure in a concentrated electrorheological fluid 
during the “liquid-solid” phase transition. We found that after parti- 
cle chaining along the electric field lines, strong light scattering 
lobes appear at a finite scattering wavevector q orthogonal to the 
field lines, and then brighten as they move to q=0. This indicates 
the existence of an unstable concentration fluctuation that signifies 
the segregation of chains into columns. Here we suggest a theoret- 
ical explanation for our results. 


9856 (UCRL-JC—108712) Lattice Boltzmann simulation of 
high Reynolds number fluid flow in two dimensions. McNa- 
mara, G.; Alder, B. Lawrence Livermore National Lab., CA (United 
States). 16 Oct 1991. 15p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. (CONF-9107252— 
1: Microscopic simulations of complex hydrodynamic phenomena, 
Sardina (Italy), 15-27 Jul 1991). Order Number DE93005832. 
Source: OSTI; NTIS; GPO Dep. 

Lattice Boltzmann models are used to simulate high Reynolds 
number fluid flow in two dimensions. These models employ the 
hexagonal symmetry of the FHP lattice gas models, but dispense 
with the Fermi restriction on particle populations in order to remedy 
the lattice gas defects arising from the lack of Galilean invariance. 
Comparisons are made with a finite difference code in the simula- 
tion of a doubly periodic two dimensional jet at Reynolds numbers 
up to 10,000. The lattice Boltzmann and finite difference codes are 
seen to agree qualitatively as judged by differences of less than 
1% in the kinetic energy dissipated by the flow after two circulation 
times when smooth transition zones between counterstreaming 
flows are imposed. For sharp transition zones, however, qualita- 
tively different vorticity patterns appear. Lattice Boltzmann models 
using fully nonlinear and linearized collision operators are de- 
scribed, and results from these models are found to be in good 
agreement. 
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Refer also to citation(s) 8293, 8297, 8309, 8312, 8918, 9023, 
9024, 9025, 9026, 9637, 9829, 10160 


9857 (BNL-48142) Structure determination of thermal- 
spray materials using synchrotron x-ray microtomography. 
Spanne, P. (Brookhaven National Lab., Upton, NY (United States)); 
Jones, K.W.; Herman, H.; Riggs, W.L. Brookhaven National Lab., 
Upton, NY (United States). [1991]. 7p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC02-76CH00016. 
(CONF-9109149—-1: Symposium on fundamentals and applications 
of plasma-spray processing, Upton, NY (United States), 23-25 Sep 
1991). Order Number DE93005586. Source: OSTI; NTIS; GPO 
Dep. 

The structure of materials prepared using thermal spray methods 
is difficult to determine using conventional microscopy of porosime- 
try methods. The difficulties inherent in these approaches can be 
circumvented using synchrotron computed microtomography(CMT). 
An example of the use of CMT to produce a high resolution non- 
destructive image of a thermal-spray coating is CrgC2/NiCr is de- 
scribed here to illustrate the power of this technique. 


9858 (CONF-8902131-, pp. 81-90) Recent activities in the 
VAMAS international cooperation. Tachikawa, K. (Tokai Univ., 
Kanagawa (JP)). National Inst. of Standards and Technology, Boul- 
der, CO (United States). [1989]. From 6. Japan-US workshop on 
high field superconductors materials and standard procedures for 
high-field superconducting materials testing; Boulder, CO (United 
States); 22-24 Feb 1989. In Proceedings of the sixth Japan—US 
workshop on high-field superconducting materials and standard 
procedures for high-field superconducting materials testing. 118p. 
Order Number DE93002848. Source: OSTI; NTIS. 

The application of superconductivity is expected to bring about a 
number of breakthroughs in science and technology covering new 











energy systems, computer electronics, medical diagnosis, high- 
speed transportations, high-energy particle accelerators, etc. The 
recent discovery of high T,oxide superconductors may provide a 
more positive prospect for the future development of the supercon- 
ductivity technology. The development of the superconductivity 
technology should be considered long term project, whereby 
international cooperation would be effective and could make an es- 
sential contribution. To encourage such development, standard 
characterization methods must first be established as to relevant 
properties of superconducting and cryogenic materials for super- 
conducting equipments. In response to the request by the VAMAS 
steering committee, an international technical working party (TWP) 
was organized, and TWP meeting has been convened 4 times 
since then. Main issues that have been agreed through discus- 
sions at these meetings are as follows: (1) Round robin test 
programs on superconducting materials; (a) critical current (ic) 
measurement on Nb3Sn muttifilamentary wires, (b) ac loss mea- 
surement on NbTi multifilamentary wires. (2) Round robin test 
programs on cryogenic structural materials; (a) tensile measure- 
ment at 4.2 K on SUS316LN and YUS170 steels, (b) fracture 
toughness measurement at 4.2 K on the same steels, (c) electrical 
strain gages at cryogenic temperatures. (3) Publication: a sum- 
mary paper on the round robin tests by TWP may be followed by 
specialist papers. (4) New proposals: all new proposals should be 
sumitted to TWP office well in advance of the following TWP meet- 
ing. (5) Reorganization of TWP: formation of 2 subgroups; (a) 
subgroup 1 for superconducting materials, (6) subgroup 2 for 
cryogenic structural materials. (6) Annual TWP meeting; on the oc- 
casion of a relevant international conference. 4 figs., 3 tabs. 


9859 (DPW-53-236) Argonne National Laboratory trip re- 
port, January 6-7, 1953. McKeehan, M. Du Pont de Nemours 
(E.I.) and Co., Wilmington, DE (United States). Explosives Dept. 16 
Jan 1953. 3p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO9-76SR00001. (SR/H—-264). Order Num- 
ber DE93004344. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

On January 6 and 7, 1953 M, McKeehan visited the ArgonneNa- 
tional Laboratory. The purpose of the visit was to investigate new 
developments in non-destructive testing at ANL. Work with the 
eddy current probe instruments at present is chiefly toward increas- 
ing their sensitivity and stability. Several methods for decreasing 
the scanning time have been proposed and are being developed. 
A new method of recording the output of the present ANL ultra- 
sonic setup has been proposed using electrosensitive paper 
instead of film. Consideration is also being given to methods of 
speeding up the scanning time for this device. A stripping correla- 
tion test for this instrument using fifty SRP frost-test reject slugs 
will be carried out in the near future. W.L. Blucke has proposed a 
new type of ultrasonic device employing electrical scanning rather 
than mechanical scanning. 


$860 (ETDE-IT—93-02) Unit weight measurement of sands 
by impregnation. Higaki, K.; Tanaka, M.; Fretti, C.; Morabito, P. 
Istituto Sperimentale Modelli e Struture SpA (ISMES), Bergamo 
(Italy); Ente Nazionale per I'Energia Elettrica, Milan (Italy). Centro 
di Ricerca Idraulica e Strutturale; Taisei Corp., Tokyo (Japan). 
Technical Research Inst. 1989. 4p. (CONF-8903281—1: Sampling 
symposium, Tokyo (Japan), Mar 1989). Order Number 
DE93758872. Source: OSTI; NTIS (US Sales Only). 

This investigation is an application of innovative method which H. 
Schneider and et al. investigated to measure unit weight. Various 
kinds of sand were used, and the suitable agar (impregnating ma- 
terial) was selected at the point of viscosity. A fine needle was 
then applied to impregnate the agar into the sand specimen after 
penetration. 


9861 (IS-T-1581) Propagation of elastic waves through 
inhomogeneous, anisotropic materials. Minachi, A. Ames Lab., 
\A (United States). 25 Nov 1992. 177p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-82. 
Order Number DE93006247. Source: OSTI; NTIS; GPO Dep. 
Ultrasonic nondestructive inspection demands more precise 
knowledge of sound propagation in materials. An approximate 
Gauss-Hermite (GM) model was developed a few years ago for the 
ultrasonic fields radiated into isotropic and anisotropic materials. In 
this dissertation, the validity of the GM model in a multilayered 
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medium is evaluated. First, a method of finding the elastic 
constants of anisotropics is given. Comparisons between GM pre- 
dictions and finite element predictions show good agreement 
around the central ray direction, but due to Fresnel approximation, 
the accuracy of GM model degrades away from the forward propa- 
gation direction. The GM model was used for sizing delaminations 
in a multilayered composite structure. This method, utilizing the 
reflected signal from the delamination, showed considerable im- 
provement over the traditional sizing method. The model, with local 
ray tracing, was also used to predict the ultrasonic field beyond an 
irregularly shaped interface (step discontinuity), with good agree- 
ment with experiment. 


9862 (IS-T—1634) Micromagnetic surface studies of mate- 
rials for nondestructive evaluation. Sipahi, L.B. Ames Lab., IA 
(United States). 25 Nov 1992. 202p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract W-7405-ENG-82. Order 
Number DE93006303. Source: OSTI; NTIS; GPO Dep. 

A system which employs the magnetic Barkhausen effect to 
measure micromagnetic Barkhausen emissions (E) in ferromag- 
netic materials using a time varying magnetic field was developed. 
A patent application was made (US patent application temporary 
no. 754,904 pending). It was observed that E is dependent on mi- 
crostructure in different Fe, Ni, Co alloys, steel, and rare earth-Fe 
alloys. The ac excitation field used in the present developed system 
is essential, since superposition of ac excitation field on quasi dc 
field gives cleaner, more reproducible magnetic Barkhausen pulse 
waveforms. 30 Hz was found optimal for the excitation frequency, 
for very fast in situ measurements. E can be generated at different 
depths in the material by altering the excitation frequency; using a 
band pass filter, E can be detected over different frequency ranges. 
Instead of conventional count rate, techniques for analyzing the E 
were developed: pulse height spectrum analysis, frequency spec- 
trum analysis, RMS voltage analysis, and pulse waveform analysis. 
A model was developed for the magnetic Barkhausen effect. 


9863 (LA-UR-92-3309) Fluid density and concentration 
measurement using noninvasive in situ ultrasonic resonance 
interferometry. Pope, N.G. (Los Alamos National Lab., NM 
(United States)); Veirs, D.K.; Claytor, T.N.; Histand, M.B. Los 
Alamos National Lab., NM (United States). [1992]. 5p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-36. (CONF-9210241-1: IEEE symposium on ultra- 
sonics, Tucson, AZ (United States), 20-23 Oct 1992). Order 
Number DE93003741. Source: OSTI; NTIS; GPO Dep. 

A method of noninvasively measuring the density of fluids con- 
tained within pipes, cans, tanks and bottles has been developed. 
The container-fluid system is interrogated using an ultrasonic trans- 
ducer. A second transducer is used to observe transmitted energy 
as the input frequency is swept through an appropriate range de- 
termined by the geometry. Resonance peaks are observed in the 
transmitted energy. The periodicity of the resonant peaks is deter- 
mined by analyzing the response data using a fast Fourier 
transform. The technique was tested using known NaCl concentra- 
tion standards within a stainless steel pipe. The concentration of 
unknown NaCl solutions were then measured in situ with an accu- 
racy of +0.15 M over a range of 0.4 to 3.4 M corresponding to an 
accuracy of +0.02 specific gravity (SG) units over a range of 1.000 
to 1.134 SG units. The precision of each measurement ranged from 
1 part in 10,000 to 1 part in 1000. Changes in temperature shift the 
period in a manner similar to shifts from concentration changes; for 
NaCl solutions the temperature effect can be expressed as an 
equivalent concentration change and was found to be 0.029 M per 
°C or 0.59% over the concentration range measured. Data collec- 
tion time for a single measurement was less than 2 seconds. 


9864 (LA-UR-92-3810) Microparticle impacts at ultrahigh 
velocities and their relation to macroparticle impacts. Walsh, 
J.M. (Los Alamos National Lab., NM (United States)); Stradling, 
G.L.; Idzorek, G.C.; Shafer, B.P.; Curling, H.L. Jr. Los Alamos Na- 
tional Lab., NM (United States). [1992]. 12p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-36. (CONF-921162-13: Hypervelocity impact symposium, 
Austin, TX (United States), 17-20 Nov 1992). Order Number 
DE93003845. Source: OSTI; NTIS; INIS; GPO Dep. 


ERA Vol. 18, No. 4 365 





42 ENGINEERING 
4205 Materials Testing 


The Hypervelocity Microparticle Impact project at Los Alamos 
has utilized electrostatically accelerated iron spheres of 
microscopic dimensions to generate ultra-high velocity impact ex- 
periments to about 100 knVS, an order of magnitude beyond data 
range for precisely controlled impact tests with ordinary macro- 
scopic projectiles. Extreme smaliness of the micro impact events 
brings into question whether usual shock-hydrodynamic size scal- 
ing can be assumed. Validity of size scaling (and its refinement) is 
questioned in the present study. Impact experiments are compared 
in which two impact events at a given velocity, a microscopic im- 
pact and a macroscopic impact, are essentially identical except 
that the projectile masses and crater volumes differ by nearly 12 
orders of magnitude — linear dimensions and times differing by 4 
orders of magnitude. Strain rates at corresponding points in a 
deforming crater increase 4 orders of magnitude with the size re- 
duction. Departures from exact scaling, by a factor of 3.7 in crater 
volume, are observed for copper targets — with micro craters being 
smaller than scaling would predict. Measurement of impact craters 
for very small impact events leads to determination of metal yield 
stresses at strain rates more than two orders of magnitude greater 
than have been obtained by other methods. Determination of mate- 
rial strengths at these exceedingly high strain rates is important. 
Results are compared to recent theoretical models by Follansbee, 
Kochs and Rollett. The problem is addressed of predicting crater 
sizes in a target material with strain rate effects. Basic results are 
recalled on the late stage equivalence of hypervelocity impacts. For 
the strain rate dependent material to show that the curve of dimen- 
sionless crater volume versus impact velocity is replaced by a 
family of curves, each member of which is for one final crater size. 
The spacing of the curves is determined by the stress versus strain 
properties of the material. 


9865 (LA-UR-92-3811) Ultra-high velocity impacts: Cra- 
tering studies of microscopic impacts from 3 km/s to 30 km/s. 
Stradling, G.L. (Los Alamos National Lab., NM (United States)); Id- 
zorek, G.C.; Shafer, B.P.; Curling, H.L. Jr.; Collopy, M.T.; Hopkins 
Blossom, A.A.; Fuerstenau, S. Los Alamos National Lab., NM 
(United States). [1992]. 12p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-36. (CONF- 
921162-12: Hypervelocity impact symposium, Austin, TX (United 
States), 17-20 Nov 1992). Order Number DE93003846. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Cratering experiments performed under carefully controlled con- 
ditions at impact velocities ranging from 3 km/s to 30 km/s into a 
wide variety of target materials are presented. These impact exper- 
iments use the 6 MV vertical Van de Graaff accelerator of the lon 
Beam Facility at the Los Alamos National Laboratory to electrostat- 
ically accelerate highly charged iron microspheres. The sub-micron 
spheres, from a random size distribution, are shocklessly acceler- 
ated along an 8 m flight path. Ultra-sensitive charge detectors 
monitor the passage of the projectiles at a rate of up to 100 projec- 
tiles/second. An online computer records and displays in real time 
the charge, velocity and mass of the projectiles and provides cross 
correlation between the events observed by the several in-flight 
charge detectors and impact detectors. Real-time logic controls an 
electrostatic kicker which deflects projectiles of selected charge 
and velocity onto the target. Thus each experiment consists of an 
ensemble of 10 to 40 impacts onto a single target within a narrow 
window of the projectile parameter space, providing excellent sta- 
tistical resolution of each data point. The target materials used 
include single crystal copper and single crystal aluminum, gold, 
and quartz as well as pyrolytic graphic and epoxy used in compos- 
ite materials of interest to space applications. We also conducted 
impact experiments onto thin Mylar and nickel foils. This paper 
presents these experiments and summarizes the cratering charac- 
terization performed to date. Emphasis is placed on cratering 
results in several materials over a range of impact velocities. 


9866 


(LIU-TEK-LIC-1992-15) On the application of design 
of experiments to accelerated life testing. Linkoeping Studies in 
Science and Technology. Hakim-Mashhadi, M. Linkoeping Univ. 
(Sweden). Dept. of Mechanical Engineering. 1992. [135] Source: 
OSTI; NTIS; INIS. 
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Today, there is an increasing demand for improved quality and 
reliability due to increasing system complexity and increasing de- 
mands from customer. Continuous improvement of quality is not 
only a means of competition but also a matter of staying in the 
market. Accelerated life testing and statistical design of experi- 
ments are two needed methods for improvement of quality. The 
combined use of them is very advantageous and increases the test 
efficiency. Accelerated life testing is a quick way to provide infor- 
mation on the life distribution of materials and products. By 
subjecting the test unit to conditions more severe than those at 
normal usage, the test time can be highly reduced. Estimates of 
life at normal stress levels are obtained by extrapolating the 
available information through a reasonable acceleration model. Ac- 
celerated life testing has mostly been used to measure reliability 
but it is high time to use it for improvement of quality. Design of 
experiments serves to find out the effect of design parameters and 
other interesting factors on performance measure and its variability. 
The obtained information is essential for a continuous improvement 
of quality. As an illustration, two sets of experiment are designed 
and performed at highly increased stress levels. The results are 
analysed and discussed and a time saving alternative is proposed. 
The combination of experimental design and accelerated life test- 
ing is discussed and illustrated. The combined use of these 
methods can be argued for in two different cases. One is for an 
exploratory improvement investigation and the other is for verifica- 
tion of reliability. In either case, the combined use is advantageous 
and improves the testing efficiency. Some general conclusions are 
drawn to be used for planning and performance of statistically de- 
signed accelerated life testing experiments. (70 refs.) (au). 


9867 (ORNL/FMP-$91/2, pp. 41-51) INEL-1(A)- 
Nondestructive evaluation of advanced ceramic composite 
materials. Lott, L.A. (idaho National Engineering Laboratory, Idaho 
Falls (United States)); Kunerth, D.C. Oak Ridge National Lab., TN 
(United States). Fossil Energy Program. Apr 1992. In Fossil Energy 
Advanced Research and Technology Development (AR and TD) 
Materials Program semiannual progress report for the period end- 
ing September 30, 1991. Fossil Energy Program. 422p. Order 
Number DE92016504. Source: OSTI; NTIS. 

Advanced ceramic composites are currently of great interest for 
high-temperature structural applications, because they exhibit sig- 
nificantly higher fracture toughness than do monolithic ceramics. 
The fiber-matrix interface bond has a significant role in determining 
the fracture toughness of the material. Phenomena such as inter- 
face debonding, fiber slip, or pull-out, will improve material 
toughness by increasing the energy required to propagate a crack. 
However, a bond that is too strong permits a crack to propagate di- 
rectly through a fiber-matrix interface without being significantly 
impeded, resulting in brittle fracture. In a bond that is too weak, the 
toughening mechanisms are not significant. As a result, special 
processes are required in the manufacture of these materials to 
achieve optimum fiber-matrix bonding. Effective NDE techniques 
capable of characterizing the fiber-matrix interface are needed to 
maintain contro] of the manufacturing process and to ensure the 
quality of fabricated components. This is the last report of this 
study and summarizes the investigation of acousto-ultrasonics (AU) 
to characterize the fiber-matrix interface of a SiC continuous fiber 
reinforced, SiC matrix composite. 


9868 (SAND-92-1879) A comparison of the CTH hydrody- 
namics code with experimental data. Hertel, E.S. Jr. Sandia 
National Labs., Albuquerque, NM (United States). Sep 1992. 75p. 
Sponsored by Department of Defense, Washington, DC (United 
States). DOE Contract AC04-76DP00789. Order Number 
DE93006610. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

CTH was used to model four experiments of interest to the An- 
nor/Anti-Armor community; an explosively formed projectile, a long 
rod projectile normally impacting semi-infinite steel, a copper ball 
obliquely impacting a steel plate, and a yawed long rod projectile 
obliquely impacting a steel plate. The calculations are described 
and quantities of interest are compared with experimental data. 
The computational error for most quantities of interest is under 
10%. The work was sponsored by the Defense Advanced Re- 
search Projects Agency. 





9869 (SAND-92-2135) Pyroshock simulation for satellite 
components using a tunable resonant fixture, Phase 1. Davie, 
N.T.; Bateman, V.1. Sandia National Labs., Albuquerque, NM 
(United States). Oct 1992. 66p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC04-76DP00789. Order 
Number DE93005382. Source: OSTI; NTIS; GPO Dep. 

Aerospace components are often subjected to pyroshock events 
during flight and deployment, and must be qualified to this fre- 
quently severe environment. Laboratory simulation of pyroshock 
using a mechanically excited resonant fixture, has gained favor at 
Sandia for testing small (<8 inch cube) weapon components. With 
this method, each different shock environment required a different 
resonant fixture that was designed such that it’s response matched 
the environment. A new test method has been developed which 
eliminates the need to have a different resonant fixture for each 
test requirement. This is accomplished by means of a tunable res- 
onant fixture that has a response which is adjustable over a wide 
frequency range. The adjustment of the fixture’s response is done 
in a simple and deterministic way. This report covers the first 
phase of this research, which includes design conception through 
fabrication and evaluation of hardware capable of testing compo- 
nents with up to a 10 inch x 10 inch base. This method will 
ultimately allow the testing of much larger items, perhaps as large 
as entire small satellites. 


9870 (SAND-92-2135C) Pyroshock simulation for satellite 
components using a tunable resonant fixture. Davie, N.T.; 
Bateman, V.I. Sandia National Labs., Albuquerque, NM (United 
States). [1992]. 10p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-76DP00789. (CONF-930391- 
1: 14. aerospace testing seminar, Manhattan Beach, CA (United 
States), 9-11 Mar 1993). Order Number DE93005338. Source: 
OSTI; NTIS; GPO Dep. 

Aerospace components are often subjected to pyroshock events 
during flight and deployment, and must be qualified to this fre- 
quently severe environment. Laboratory simulation of pyroshock 
using a mechanically excited resonant fixture, has gained favor at 
Sandia for testing small (<8 inch cube) satellite and weapon com- 
ponents. With this method, each different shock environment 
required a different resonant fixture that was designed such that it's 
response retched the environment A new test method has been 
developed which eliminates the need to have a different resonant 
fixture for each test requirement This is accomplished by means of 
a tunable resonant fixture that has a response which is adjustable 
over a wide frequency range. The adjustment of the fixture’s re- 
sponse is done in a simple and deterministic way. This report 
covers the first phase of this research, which includes design con- 
ception through fabrication and evaluation of hardware capable of 
testing components with up to a 10 inch x 10 inch base. This 
method will ultimately allow the testing of much larger items, per- 
haps as large as entire small satellites. 
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9871 (AFME-91-09-DOC, pp. 145-155) NOx formation in 
glass melting furnace. Modeling and laboratory scale experi- 
mental results. Charon, O. (L’Air Liquide, 78 - Jouy-en-Josas 
(France)); Jouvaud, D.; Genies, B. Agence de I’Environnement et 
de la Maitrise de l'Energie, 75 - Paris (France); Agency of 
Industrial Science and Technology, Tokyo (Japan). 1991. (CONF- 
9105408-: French-Japanese Meeting of Experts on Energy 
Conservation Technology, Issy-les-Moulineaux (France), 30-31 May 
1991). In Energy conservation technology. 446p. Order Number 
DE93759519. Source: OSTI; NTIS (US Sales Only). 

Combining two codes, Athena (fluid mechanics) and Chemkin 
(chemistry and gas phase kinetics in flames), a simulation program 
have been developed to simulate a flame and predict NOx emis- 
sions from any combustion chamber. After validating this approach 
with pilot-scale experiments, some calculations for a glass melting 
furnace are presented. Comparing pure oxygen and preheated air 
processes, it appears a great interest in using pure oxygen regard- 
ing the NOx emissions. Nevertheless, it was found out that pure 
oxygen combustion must be perfectly mastered to obtain a good 
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control of the process and very low pollutant emissions. Sensitive 
parameters are identified. 


9872 (CONF-920122-7) A basic study of a porous-matrix 
combustor-heater. Xiong, Tian-yu (Institute of Gas Technology, 
Chicago, IL (United States)); Viskanta, R. institute of Gas Technol- 
ogy, Chicago, IL (United States). [1992]. 23p. Sponsored by 
Institute of Gas Technology, Chicago, IL (United States); Gas Re- 
search Inst., Chicago, IL (United States). Contract 5090-260-1927. 
From American Society of Mechanical Engineers (ASME) energy 
sources technology conference and exhibition; Houston, TX (United 
States); 26-30 Jan 1992. Source: OSTI; Institute of Gas Technol- 
ogy, 3424 South State Street, Chicago, IL 60616. 

The porous-matrix surface combustor-heater is a combined com- 
bustion/heat-transfer device in which the heat-exchange surfaces 
are embedded in a stationary bed of refractory material where 
gaseous fuel is burned. Because of intensive thermal radiation 
from the hot solid particles and enhanced heat convection from the 
gas flow to the heat-exchange tubes and to the porous matrix, heat 
transfer is intensified. Removing heat simultaneously with the com- 
bustion process has the benefit of reducing the combustion 
temperature, which suppresses NO, formation. A basic study has 
been conducted experimentally and theoretically to explore the 
mechanism of combined convective-radiative heat transfer and its 
interaction with combustion in the porous matrix. Experiments have 
been performed on a 60-kW bench-scale combustor-heater. The 
results have demonstrated that high combustion intensity (up to 2.5 
MW/m?), high heat-transfer rates (up to 310 kW/m*), high density 
of energy conversion (up to 8 MW/m°), as well as ultra-low emis- 
sions (NO, and CO as low as 15 vppm*) have been achieved. A 
two-dimensional mathematical-numerical model is being developed 
to simulate combustion and heat transfer in the porous-matrix 
combustor-heater. Combustion stability, flame location, heat- 
transfer rates, and pressure drop through the unit are being 
investigated for a range of operating parameters and unit configu- 
rations using the experimental data and computational predictions. 
The model is being verified and validated based on the experimen- 
tal data. The extensive data obtained from the present 
experimental study and the validated mathematical model will pro- 
vide the basis for further development of high-efficiency and 
ultralow-emission water heaters, boilers, and process heaters 
based on the porous-matrix combustor-heater concept. 


9873 (CONF-921152—-8) An experimental and theoretical 
study of a porous-matrix combustor-heater. Xiong, Tian-yu (In- 
stitute of Gas Technology, Chicago, IL (United States)); Khinkis, 
M.J.; Kramnik, B.M.; Viskanta, R.; Fish, F.F. Institute of Gas Tech- 
nology, Chicago, IL (United States). [1992]. 12p. Sponsored by 
Institute of Gas Technology, Chicago, IL (United States); Gas Re- 
search Inst., Chicago, IL (United States). From International gas 
research conference; Orlando, FL (United States); 16-19 Nov 
1992. Source: OSTI; Institute of Gas Technology, 3424 South 
State Street, Chicago, IL 60616. 

The surface combustor-heater is a combined combustion/heat- 
transfer device in which the heat-exchange surfaces are embedded 
in a stationary bed (porous matrix) of refractory material where 
gaseous fuel is burned. An experiment is being conducted on a 60- 
kWth benchscale surface combustor-heater to evaluate its 
performance and explore the mechanism of combined convec- 
tiveradiative heat transfer and its interaction with combustion in the 
porous matrix. To support the ongoing experimental program at 
IGT and to aid in scale-up of the small laboratory test stand to a 
commercial-size unit, a parallel theoretical model development is 
being pursued. A preliminary analytical study has established the 
feasibility of such a model. The primary objective of the research is 
to develop a theoretical computational model to simulate combus- 
tion and heat transfer in the porous bed and to predict convection 
conduction-radiation heat transfer in the combustor heater. The val- 
idated computer program will be used for parametric studies and 
scale-up calculations. 
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Refer also to citation(s) 8569, 8914, 9479, 9787, 9887, 9955, 9996, 
10045, 10115, 10116, 10161, 10168, 10169, 10172, 11439, 11550 


9874 (ANL/EP/CP-76191) CO, laser beam propagation 
with ZnSe optics. Leong, K.H.; Liu, Yi; Holdridge, D.J. Argonne 
National Lab., IL (United States). [1992]. 11p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-31109- 
ENG-38. (CONF-9210217-2: International congress on application 
of laser and electro-optics, Orlando, FL (United States), 25-29 Oct 
1992). Order Number DE93002927. Source: OSTI; NTIS; GPO 
Dep. 

Beam propagation characteristics of ZnSe optics used in kiloWatt 
power CO, laser aided material processing applications are deter- 
mined using the Prometec Laser Beam Analyzer. The laser used 
was a Rofin Sinar RS6000 CO, laser with mode aperturing. Beam 
power varied from 500W to 6300W and beam modes used were 
TEMoo, TEMo;, TEM19 and TEMoeo. Both transmissive and reflec- 
tive optics were examined. The ZnSe lenses tested included 
meniscus, diffractive and cylindrical lenses of 5in focal length and a 
10in focal length integrading lens. Reflective optics included an 
integrator and a 5in focal length parabolic mirror for welding. Pa- 
rameters obtained included beam propagation profiles, intensity 
profiles, depth of focus, spot size and back focal length. A subset 
of the data obtained is presented here. Details of the work will ap- 
pear in a full length paper. 


9875 (CNIC—00605) Numerical! simulation of sidebands in 
free electron laser oscillators. Shu Xiaojian (inst. of Applied 
Phys. and Computational Mathematics, Beijing (China)); Ji Wengui; 
Wang Taichun. China Nuclear Information Centre, Beijing, BJ 
(China). Mar 1992. [13] (In Chinese). (IAPCM-0020.). Source: 
OSTI; NTIS (US Sales Only); INIS. 

A computer code named GOFEL-P for studying sidebands of 
free electron laser (FEL) oscillators was developed. Simulation re- 
sults from this code are in agreement with experiments and the 


FELP code developed by others. The mechanism about the gener- 
ation, development, hopping process, spiking mode and chaos of 
sidebands as well as the chirp of optical frequency has been inves- 
tigated. The effect of sidebands on optical output is studied with a 
uniform wiggler or tapered wiggler. Methods to suppress sidebands 


with reducing optical cavity length or with optical filter are pro- 
posed. 


9876 (DOE/ID/12945-T3) lon sensitive field effect transis- 
tors applied to the measurement of the pH of brines. Chen, J. 
University of Southwestern Louisiana, Lafayette, LA (United 
States). Sum 1991. 91p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FC07-901D12945. Order Number 
DE93005209. Source: OSTI; NTIS; GPO Dep. 

The ability to measure the pH (the negative logarithm of the hy- 
drogen ion activity) of harsh fluids such as geothermal oil field 
brines is important, since pH is a fundamental property; as one 
chemist stated: “very often pH is a critical test because its accu- 
racy lays the foundation for other measurements”. In our research, 
we focus on the analysis of brines similar to those found in under- 
ground geothermal reservoirs. Since the brines are deep under the 
ground, the values of the pressure and the temperature are high 
(up to 14 Mpa and 150°C); therefore the usual methods of pH 
measurement, e.g., glass electrode, are not applicable. The hydro- 
gen ion sensitive ISFET (lon Selective Field Effect Transistor) was 
studied as a pH sensor in this research. An ISFET can detect the 
electrochemical potential difference between the solution and the 
semiconductor due to the concentration of H+ ions in the solution. 
Because of its solid state construction, an ISFET should work 
properly under high pressure and high temperature conditions. Ear- 
lier results, have indicated that it is possible to use ISFETs under 
the harsh conditions presented by geothermal brines. 


9877 (ENEA-RT-INN-91-46) Space and time resolved dis- 
charge evolution of large volume X-ray triggered XeCl laser 
system. Bollanti, S.; Di Lazzaro, P.; Flora, F.; Letardi, T.; Lisi, N.; 
Zheng, C.E. ENEA, Frascati (Italy). Dipt. Sviluppo Tecnologie di 


Punta. 1992. 28p. Order Number DE93758898. Source: OSTI; 
NTIS (US Sales Only). 
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The spatial distribution and the temporal development of the net 
gain were measured in a ten liter active volume switchless dis- 
charge XeCl laser. The experimental results were compared with 
both zero-dimensional and two-dimensional kinetic code predic- 
tions. Some measurements relevant to the time-dependent 
discharge homogeneity allowed a deeper insight into the mecha- 
nisms of formation and development of streamers and the 
consequent optical pulse termination. 


9878 (ENEA-RT-INN—92-01) Effect of electron beam en- 
ergy distribution on Wiggler-Undulator brightness. Ciocci, F.; 
Dattoli, G. ENEA, Frascati (Italy). Dipt. Sviluppo Tecnologie di 
Punta. 1992. 23p. Order Number DE93758943. Source: OSTI; 
NTIS (US Sales Only); INIS. 

In exploring the effect of e-beam energy distribution on the 
Wiggler-Undulator brightness, this paper shows that a powerful tool 
of analysis is the expansion of a given distribution in series of 
Gaussians. The convenience of the method both for analytical and 
numerical purposes is stressed. Two specific examples pre dis- 
cussed - one of which is the brightness of the recently proposed 
two frequency undulator. The relevance of the analysis is also dis- 
cussed within the framework of free electron laser physics. 


9879 (KCP-613-4825) Printed wiring assembly cleanli- 
ness: Final report. Stephens, J.M. Allied-Signal Aerospace Co., 
Kansas City, MO (United States). Kansas City Div. Dec 1992. 22p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-76DP00613. Order Number DE93006040. Source: 
OSTI; NTIS; GPO Dep. 

This work installed a product cleanliness test capability in a man- 
ufacturing environment. A previously purchased testing device was 
modified extensively and installed in a production department. The 
device, the testing process, and some soldering and cleaning vari- 
ables were characterized to establish their relationship to the 
device output. The characterization provided information which will 
be required for cleanliness testing to be an adequate process con- 
trol of printed wiring assembly soldering and cleaning processes. 


9880 (KCP-613-4939) High resolution three-dimensional 
solder joint measurement system evaluation: Final report. 
Trent, M.A. Allied-Signal Aerospace Co., Kansas City, MO (United 
States). Kansas City Div. Nov 1992. 38p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-76DP00613. 
Order Number DE93005840. Source: OSTI; NTIS; GPO Dep. 

A state of the art three-dimensional vision system was evaluated 
to assess compatibility, operation, programming and repeatability. 
The system was found to be highly accurate in comparison to 
manual visual inspection. The ability to quantify product differences 
based on physical measurements is the basis for recommending 
procurement and implementation at the Kansas City Division. 


9881 (KCP-613-4970) Development of chemical analysis 
techniques for organic components in processing solutions: 
Final report. Smith, R.E. Allied-Signal Aerospace Co., Kansas 
City, MO (United States). Kansas City Div. Dec 1992. 7p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC04-76DP00613. Order Number DE93005838. Source: OSTI; 
NTIS; GPO Dep. 

An electroless copper plating bath was analyzed and the plating 
process characterized. Methods were developed to deterrnine the 
concentrations of several previously unknown components in this 
bath and a plan developed to try to minimize hazardous formalde- 
hyde waste in this bath. An aqueous processable photoresist was 
also characterized and found to be a good replacement for the pre- 
viously used photoresist that required the use of chlorinated 
hydrocarbons (CHCs) for processing. A gold cyanide bath was an- 
alyzed using phosphorus-31 NMR to determine the concentration 
of aminotrimethylphosphorate and its breakdown products in this 
bath. Finally, several methods based on ion chromatography (IC) 
were developed for analyzing other processing solutions used in 
the manufacture of printed wiring boards and the results were pub- 
lished. 


9882 (LA-SUB-93-7) Optical analysis of grazing incidence 
ring resonators for free- electron lasers: Final report, June 6, 





1988—November 1, 1989. Gabardi, D.R. (Alabama Univ., Birming- 
ham, AL (United States). Dept. of Physics). Los Alamos National 
Lab., NM (United States); Alabama Univ., Birmingham, AL (United 
States). Dept. of Physics. 1989. 141p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
Order Number DE93006339. Source: OSTI; NTIS; GPO Dep. 

The design of resonators for free-electron lasers (FELS) which 
are to operate in the soft x-ray/vacuum ultraviolet (XUV) region of 
the spectrum is complicated by the fact that, in this wavelength 
regime, normal incidence mirrors, which would otherwise be used 
for the construction of the resonators, generally have insufficient 
reflectivities for this purpose. However, the use of grazing inci- 
dence mirrors in XUV resonators offer the possibility of providing 
sufficient reflectivity a lessening of the mirrors’ thermal loads due to 
the projection of the laser beam onto an oblique surface, and the 
preservation of the FEL’s tunability. In this work, the behavior of 
resonators employing grazing incidence mirrors in ring configura- 
tions is explored. In particular, two designs, each utilizing four 
off-axis conic mirrors and a number of flats, are examined. In order 
to specify the. location, orientation, and surface parameters for the 
mirrors in these resonators, a design algorithm has been devel- 
oped based upon the properties of Gaussian beam propagation. 
Two computer simulation methods are used to perform a vacuum 
stability analysis of the two resonator designs. The first method 
uses paraxial ray trace techniques with the resonators’ thin lens 
analogues while the second uses the diffraction-based computer 
simulation code GLAD. The effects of minor tilts and deviations in 
the mirror surface parameters are investigated for a number of res- 
onators designed to propagate laser beams of various Rayleigh 
ranges. It will be shown that resonator stability de s as the laser 
wavelength the resonator was designed for is made smaller. In ad- 
dition, resonator stability will also be seen to decrease as the 
amount of magnification the laser beam receives as it travels 
around the resonator is increased. 


9883 (LA-UR-92-4132) Design and manufacture of optical 


system for use in uv lithography with the Free Electron Laser. 
Byrd, D.A.; Viswanathan, V.K.; Woodfin, G.L.; Horn, B.W.; 
Lazazzera, V.J.; Schmell, R.A. Los Alamos National Lab., NM 
(United States). [1992]. 24p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-36. (CONF- 
921217-3: 17. annual Society of Photo-Optical Instrumentation 
Engineers (SPIE) international conference on infrared and millime- 
ter wave sources, Pasadena, CA (United States), 14-18 Dec 1992). 
Order Number DE93005440. Source: OSTI; NTIS; GPO Dep. 

The imaging of sub-micron features using the Free Electron 
Laser (FEL) operating at 248nm is a current project at Los Alamos 
National Laboratories. This article describes the optical transfer 
systems which were designed to relay the ultra-violet (uv) optical 
output of the FEL resulting in expected imaged feature sizes in the 
0.3-0.5um range. Nearly all optical subsystems are reflective, al- 
lowing the use of any optical wavelength, once the coatings were 
optimized. All refractive optics were UV Grade FuSi. The optical 
design, engineering, and the actual manufacture of the various 
component systems are described along with some experimental 
results. 


9884 (SAND-—92-2393) FALCON Remote Laser Alignment 
System. Hamilton, T.W.; Hebner, G.A. Sandia National Labs., Albu- 
querque, NM (United States). [1993]. 19p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-76DP00789. 
Order Number DE93006448. Source: OSTI; NTIS; GPO Dep. 

The FALCON Remote Laser Alignment System is used in a high 
radiation environment to adjust an optical assembly. The purpose of 
this report is to provide a description of the hardware used and to 
present the system configuration. Use of the system has increased 
the reliability and reproducibility of data as well as significantly 
reducing personnel radiation exposure. Based upon measured radi- 
ation dose, radiation exposure was reduced by at least a factor of 
two after implementing the remote alignment system. 


9885 (UCRL-ID—112523) Self-focusing of broadband laser 
pulses in dispersive media. Feit, M.D.; Fleck, J.A. Jr. Lawrence 
Livermore National Lab., CA (United States). Dec 1992. 17p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
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Contract W-7405-ENG-48. Order Number DE93007369. Source: 
OSTI; NTIS; GPO Dep. 

We have modeled the propagation in a nonlinear dispersive 
medium of high power laser beams having spectral bandwidth with 
randomly phased components. Such pulses exhibit temporal noise 
which generally increases the effect of self focusing compared to 
single frequency pulses with the same average intensity. However, 
it is found that dispersive effects are greatly enhanced by the spec- 
tral broadening from self-phase-modulation. The combination of 
self-phase-modulation and dispersion can actually raise the thresh- 
old for self-focusing with increasing pulse bandwidth, although not 
to the level found for a single frequency beam. 


9886 (UCRL-JC—111268) Monte Carlo modeling of solid- 
state photoswitches. Rambo, P.W.; Denavit, J. Lawrence 
Livermore National Lab., CA (United States). Dec 1992. 12p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. (CONF-930159-2: International Society 
for Optical Engineering (SPIE) conference, Los Angeles, CA 
(United States), 18-22 Jan 1993). Order Number DES93005829. 
Source: OSTI; NTIS; GPO Dep. 

Large increases in conductivity induced in GaAs and other semi- 
conductors by photoionization allow fast switching by laser light 
with applications to pulse-power technology and microwave gener- 
ation. Experiments have shown that under high-field conditions (10 
to 50 kV/cm), conductivity may occur either in the linear mode 
where it is proportional to the absorbed light, in the “lock-on” mode, 
where it persists after termination of the laser pulse or in the 
avalanche mode where multiple carriers are generated. We have 
assembled a self-consistent Monte Carlo code to study these phe- 
nomena and in particular to model hot electron effects, which are 
expected to be important at high field strengths. 
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Refer also to citation(s) 10572, 11272, 11460 


9887 (ANL/ASD/VU-76158) Analysis and correction of 
noise on electronic circuits In an accelerator environment. 
Fathizadeh, M.; Despe, O.D.; McGhee, D.G. Argonne National 
Lab., IL (United States). [1992]. 4p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract W-31109-ENG-38. 
(CONF-921005-18: Nuclear science symposium, Orlando, FL 
(United States), 26-31 Oct 1992). Order Number DE93004816. 
Source: OSTI; NTIS; GPO Dep. 

Accelerator noise sources can cause both analog and digital 
electronic circuits to malfunction. This paper identifies and analyzes 
noise sources, and describes the methodology for measurement. 
Both general remedies and specific solutions to minimize the noise 
effects on accelerator electronic circuits are described. A policy for 
electronic design, board layout, assembly, and fabrication is estab- 
lished. Conclusions are drawn based on theoretical principles with 
practical examples shown in case studies. 


9888 (INIS-mf-13424) TASCC newsletter. Vol. 5 No. 7. 
Thomson, L. (ed.). Atomic Energy of Canada Ltd., Chalk River, ON 
(Canada). Chalk River Nuclear Labs. Jul 1991[4] Source: OSTI; 
NTIS (US Sales Only); INIS. 

Activities of visiting researchers and students and experiments 
scheduled to be performed in the cyclotron are briefly reviewed. 
The branching ratio of an isospin-forbidden beta-decay branch from 
vanadium 46 has been found to be 50 ppm of the superallowed 
ground state branch. 


9889 (INIS-mf—13425) TASCC newsletter. Vol. 5 No. 3. 
Thomson, L. (ed.). Atomic Energy of Canada Ltd., Chalk River, ON 
(Canada). Chalk River Nuclear Labs. Mar 1991[4] Source: OST]; 
NTIS (US Sales Only); INIS. 

The TASCC superconducting cyclotron produced iodine-127 
beams at both 15 and 19 MeV per nucleon, with total energyies of 
1.91 and 2.41 GeV, the highest ion-beam energies recorded in 
Canada. Planned experiments and staff changes are noted. 


9890 (INIS-mf—-13426) TASCC newsletter. Vol. 5 No. 4. 
Thomson, L. (ed.). Atomic Energy of Canada Ltd., Chalk River, ON 
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(Canada). Chalk River Nuclear Labs. Apr 1991[4] Source: OSTI; 
NTIS (US Sales Only); INIS. 
The decay of iron-50 was observed for the first time at TASCC. 


Operations of the accelerator facilities and planned experiments 
are reviewed. 


9891 (PSI-PROC-—92-01, pp. 4-10) Production of PET ra- 
dionuciides with a high current electrostatic accelerator. 
Shefer, R.E. (Science Research Laboratory, Somerville, MA (United 
States)); Klinkowstein, R.E.; Hughey, B.J.; Welch, M.J. Paul Scher- 
rer Inst. (PSI), Villigen (Switzerland). 1992. (CONF-9109109-: 4. 
international workshop on targetry and target chemistry, Villigen 
(Switzerland), 9-12 Sep 1991). In Targetry ’91: Proceedings of the 
4. international workshop on targetry and target chemistry. [286] 
Order Number DE93612045. Source: OSTI; NTIS; INIS. 

A new type of linear accelerator for the production of short-lived 
radionuclides for PET has been developed at Science Research 
Laboratory. The Tandem Cascade Accelerator (TCA) is a linear 
tandem electrostatic accelerator which delivers 3.7 MEV protons or 
deuterons to a radioisotope target. In this paper we describe the 
salient features of the TCA which makes it a cost-effective alterna- 
tive to a conventional PET cyclotron and the development of 
radioisotope targets designed specifically for reliable, high yield op- 
eration with low energy, high current beams. (author) 6 figs., 2 
tabs., 10 refs. 


9892 (PSI-PROC-—92-01, pp. 249) Performance specifica- 
tions of the Y-120 cyclotron facility of the Institute of Atomic 
Physics in Bucharest. Cincu, E. (Inst. of Atomic Physics, Cy- 
clotron Lab., Bucharest (Romania)). Paul Scherrer Inst. (PSI), 
Villigen (Switzerland). 1992. (CONF-9109109-: 4. international 
workshop on targetry and target chemistry, Villigen (Switzerland), 
9-12 Sep 1991). In Targetry ’'91: Proceedings of the 4. international 
workshop on targetry and target chemistry. [286] Order Number 
DE93612045. Source: OSTI; NTIS; INIS. 

Short communication. ACCELERATORS/romania; ACCELERA- 
TORS; ROMANIA; ALPHA BEAMS; DEUTERON BEAMS; MEV 
RANGE 01-10; MEV RANGE 10-100; NUMERICAL DATA; PRO- 
TON BEAMS 
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Refer also to citation(s) 8113, 8114, 8115, 8117, 8175, 8176, 
9945, 10360, 10668 


9893 (ANL-92/20) 7-GeV Advanced Photon Source Instru- 
mentation Initiative conceptual design report. Argonne National 
Lab., IL (United States). Dec 1992. 120p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-31109-ENG-38. 
Order Number DE93007435. Source: OSTI; NTIS; INIS; GPO Dep. 
In this APS Instrumentation Initiative, 2.5-m-long and 5-m-long 
insertion-device x-ray sources will be built on 9 straight sections of 
the APS storage ring, and an additional 9 bending-magnet sources 
will also be put in use. The front ends for these 18 x-ray sources 
will be built to contain and safeguard access to these bright x-ray 
beams. In addition, funds will be provided to build state-of-the-art 
insertion-device beamlines to meet scientific and technological re- 
search demands well into the next century. This new initiative will 
also include four user laboratory modules and a special laboratory 
designed to meet the x-ray imaging research needs of the users. 
The Conceptual Design Report (CDR) for the APS Instrumentation 
Initiative describes the scope of all the above technical and conven- 
tional construction and provides a detailed cost and schedule for 
these activities. According to these plans, this new initiative begins 
in FY 1994 and ends in FY 1998. The document also describes 
the preconstruction R&D plans for the Instrumentation Initiative ac- 
tivities and provides the cost estimates for the required R&D. 


9894 (ANL/APS/CP-71270) Status report on the Advanced 
Photon Source Project at Argonne National Laboratory. Hueb- 
ner, R.H. Sr. Argonne National Lab., IL (United States). [1989]. 
14p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-31109-ENG-38. (CONF-890802-34: 1989 synchrotron 
radiation instrumentation (SRI-6) national conference, Berkeley, CA 


(United States), 6-10 Aug 1989). Order Number DE93006829. 
Source: OSTI; NTIS; INIS; GPO Dep. 
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The Advanced Photon Source at Argonne National Laboratory is 
designed as a national synchrotron radiation user facility which will 
provide extremely bright, highly energetic x-rays for multidisci- 
plinary research. When operational, the Advanced Photon Source 
will accelerate positrons to a nominal energy of 7 GeV. The 
positrons will be manipulated by insertion devices to produce x- 
rays 10,000 times brighter than any currently available for 
research. Accelerator components, insertion devices, optical ele- 
ments, and optical-element cooling schemes have been and 
continue to be the subjects of intensive research and development. 
A call for Letters of Intent from prospective users of the Advanced 
Photon Source has resulted in a substantial response from indus- 
trial, university, and national laboratory researchers. 


9895 (BNL-47983) Polarized protons in large center of 
mass collisions. Tepikian, S. Brookhaven National Lab., Upton, 
NY (United States). [1992]. 3p. Sponsored by USDOE, Washing- 
ton, DC (United States), DOE Contract AC02-76CH00016. 
(CONF-921122-10: Meeting of the Division of Particles and Fields 
of the American Physics Society, Batavia, IL (United States), 10-14 
Nov 1992). Order Number DE93005531. Source: OSTI; NTIS; 
INIS; GPO Dep. 

We present a scheme for polarized proton operation in the RHIC 
collider complex. For low energies the partial siberian snake project 
in the AGS is reviewed. As the energy is increased the difficulties 
of preserving the polarization also increases. A plan for preserving 
the polarization at high energies in RHIC using two Siberian 
Snakes is discussed. Spin rotators will be used around the collision 
points so that the helicity can be varied. 


9896 (BNL-48328) Antiproton physics at BNL. Lazarus, 
D.M. Brookhaven National Lab., Upton, NY (United States). [1992]. 
11p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-76CH00016. (CONF-9209122-5: 2. biennial confer- 
ence on low-energy antiproton physics, Courmayeur (Italy), 14-19 
Sep 1992). Order Number DE93006676. Source: OSTI; NTIS; 
INIS; GPO Dep. 

A review of antiproton physics at the brookhaven AGS in past 
decade is given as well as a description of the present high energy 
physics program. Existing and potential facilities for antiproton 
physics at the AGS are discussed and are found to provide useful 
antiproton intensities over the momentum range proposed for SU- 
PERLEAR in a multiple user environment. 


9897 (FNAL/C—92/390) The 400 MeV Linac Upgrade at 
Fermilab. Noble, R.J. Fermi National Accelerator Lab., Batavia, IL 
(United States). Dec 1992. 7p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC02-76CH03000. (CONF- 
9208109-72: 16. international LINAC conference, Ottawa 
(Canada), 23-28 Aug 1992). Order Number DE93007039. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The Fermilab Linac Upgrade in planned to increase the energy 
of the H~ linac from 200 to 400 MeV. This is intended to reduce 
the incoherent space-charge tuneshift at injection into the 8 GeV 
Booster which limit either the brightness or the total intensity of the 
beam. The Linac Upgrade will be achieved by replacing the last 
four 201.25 MHs drift-tube linac (DTL) tanks which accelerate the 
beam from 116 to 200 MeV, with seven 805 MRs side-coupled 
cavity modules operating at an average axial field of about 7.5 MV/ 
meter. This will allow acceleration to 400 MeV in the existing Linac 
enclosure. Each accelerator module will be driven with a 12 MW 
klystron-based rf power supply. Three of seven accelerator mod- 
ules have been fabricated, power tested and installed in their 
temporary location adjacent to the existing DTL. All seven RF Mod- 
ulators have been completed and klystron installation has begun. 
Waveguide runs have completed from the power supply gallery to 
the accelerator modules. The new linac will be powered in the tem- 
porary position without beam in order to verify overall system 
reliability until the laboratory operating schedule permits final con- 
version to 400 MeV operation. 


9898 (INIS-mf-13374, pp. 56) Design of the access control 
and radiation monitoring system for the Austin Hospital 
Positron Emission Tomography Centre. Tran, V. (Austin Hospi- 
tal, Heidelberg (Australia)); Egan, G.F. Australian Inst. of Nuclear 
Science and Engineering, Lucas Heights, NSW (Australia). 1991. 





[63] (CONF-9110426—-: AINSE rediation biology conference, Lucas 
Heights (Australia), 2-4 Oct 1991). In 13th AINSE radiation biology 
conference: conference handbook. Order Number DE93609131. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 2 refs. CYCLOTRONS/radiation protection; 
RADIATION PROTECTION/control systems; CONTROLLED AR- 


EAS; CYCLOTRONS; POSITRON COMPUTED TOMOGRAPHY; 
SHIELDING 


9899 (INIS-mf-13401, pp. 60-64) Radiation processing of 
fibre-reintorced composites. Saunders, C.B. (Atomic Energy of 
Canada Ltd., Pinawa, MB (Canada). Whiteshell Nuclear Research 
Establishment); Singh, A.; Czvikovszky, T. Canadian Nuclear Soci- 
ety, Toronto, ON (Canada). 1991. [557] (CONF-9106378-: Annual 
conference of the Canadian Nuclear Association (CNA) and the 
Canadian Nuclear Society (CNS), Saskatoon (Canada), 9-12 Jun 
1991). In Proceedings of the Canadian Nuclear Society 12. annual 
conference. Order Number DE93610781. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Electron beam (EB) processing involves using electrons to initi- 
ate polymerization or cross-linking reactions in suitable substrates, 
thereby enhancing specific physical and chemical properties. A rel- 
atively new use of EB processing is now emerging: the production 
of fibre-reinforced composites. EB curing at ambient temperature 
has the potential to reduce the residual stresses in an advanced 
composite, a result of expansion during thermal curing, and to sig- 
nificantly increase the overall cure speed and process throughput. 
Wood fibres are used as a filler material for various thermoplastics 
such as polypropylene. EB treatment, combined with selected EB- 
curable coupling agents, significantly increases the adhesion 
between the wood fibres and the thermoplastic polymer, resulting 
in improved material properties. Work to develop both products and 
processes for the EB curing of fibre-reinforced composites is cur- 
rently underway at AECL Research. This paper briefly updates 
these developments. 


9900 (INIS-mf-13402, pp. 1.3-1-1.3-3) An overview of in- 
dustrial irradiation opportunities in Saskatchewan. Malcolm, 
David G. (Environs Consultants Inc., Saskatoon, SK (Canada)); 
Dagher, Anis N. Canadian Nuclear Association, Toronto, ON 
(Canada); Canadian Nuclear Society, Toronto, ON (Canada). 1991. 
[311] (CONF-9106378—: Annual conference of the Canadian Nu- 
clear Association (CNA) and the Canadian Nuclear Society (CNS), 
Saskatoon (Canada), 9-12 Jun 1991). In Conference summaries: 
Summaries of the 31. Canadian Nuclear Association annual confer- 
ence, and the 12. Canadian Nuclear Society annual conference. 
Order Number DE93610782. Source: OSTI; NTIS (US Sales Only); 
INIS. 

See proceedings for full article. 

Short communication. IRRADIATION PLANTS/uses; COMMER- 
CIALIZATION; ECONOMICS; ELECTRON BEAMS; USES; 
NUCLEAR INDUSTRY; REGULATIONS; SASKATCHEWAN; 
TECHNOLOGY ASSESSMENT 


9901 (INIS-mf-13402, pp. 1.3-8-1.3-9) Radiation process- 
ing of fibre-reinforced composites. Singh, Ajit (Atomic Energy of 
Canada Ltd., Pinawa, MB (Canada). Whiteshell Nuclear Research 
Establishment); Saunders, Chris B.; Czvikovszky, Tiber. Canadian 
Nuclear Association, Toronto, ON (Canada); Canadian Nuclear 
Society, Toronto, ON (Canada). 1991. [811] (CONF-9106378—: An- 
nual conference of the Canadian Nuclear Association (CNA) and 
the Canadian Nuclear Society (CNS), Saskatoon (Canada), 9-12 
Jun 1991). In Conference summaries: Summaries of the 31. Cana- 
dian Nuclear Association annual conference, and the 12. Canadian 
Nuclear Society annual conference. Order Number DE93610782. 
Source: OSTI; NTIS (US Sales Only); INIS. 

See proceedings for full article. 

Short communication. WOOD-PLASTIC COMPOSITES/radiation 
curing; ELECTRON BEAMS; FIBERS; LINEAR ACCELERATORS 


9902 (INIS-mf-13411) Annual report scientific activities 
1991. TRIUMF, Vancouver, BC (Canada). Mar 1992. [268] Source: 
OSTI; NTIS (US Sales Only); INIS. 

In 1991 the TRIUMF project welcomed the announcement by the 
government of Canada of its intent to join British Columbia and 
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Canada’s foreign partners in the construction of KAON. The ongo- 
ing science program of TRIUMF was beset with funding shortfalls 
but continued to provide world-class science. its science and tech- 
nology transfer. The science covered in this report includes, a very 
important and difficult experiment on radiative muon capture which 
probes the standard model of quarks, leptons and unified forces. In 
the proton hall the new TISOL facility is providing important new in- 
formation on nucleosynthesis in stars. In materials science studies 
with muons the elucidation of the properties of high-temperature 
superconductors remains of great interest. In 1991 the materials 
studied for this purpose include C®, colloquially termed ‘bucky 
balls’. The TRIUMF/KAON Technology Transfer Office, funded by 
the provincial government, aided in the development of many new 
ventures. In the meantime a variety of accelerator studies pros- 
pered, some pertaining to the improvement of the existing TRIUMF 
cyclotron and some to TRIUMF'’s future. (659 refs.). 


9903 (INIS-mf-14110) Annual report 1991 of Munich Uni- 
versity and Technical University Accelerator Laboratory. 
Beschleunigerlaboratorium der Univ. und Technischen Univ. 
Muenchen, Garching (Germany). 1992 222p. Order Number 
DE93766105. Source: OSTI; NTIS (US Sales Only); INIS. 

The experimental work in the Accelerator Laboratory contains in- 
vestigations of nuclear reactions and nuclear structure, studies of 
atom physics and the application of nuclear physics methods in 
physics and in interdisciplinary research. These applications are 
acceleration mass spectrometry to detect traces of radio-isotopes 
and material analysis with particle beams. The development of ap- 
paratus in the fields of accelereator construction, ion sources and 
targets are at the heart of the laboratory and help to establish its 
reputation. They are of the greatest importance for the education of 
students. The development stage for the superconducting post- 
accelerator TRITRON is complete and prototypes of the magnets 
and resonators were successfully tested and operated. The mass- 
production of all the components is under way or already finished. 
The standard injector for the tandem axxelerator and an injector for 
accelerator mass spectroscopy with stable isotopes are being 
newly designed. The experimental work is supplemented by the 
calculations of our theoretical collagues of core reaction mecha- 
nisms, core de-excitation and the Cerenkov radiation of core 
structures and transition strengths, by relativistic Hartree-Fock cal- 
culations and by star model calculations. (orig.). 


9904 (INS-897) Acceleration performance of the INS 25.5- 
MHz split coaxial RFQ. Tokuda, N.; Arai, S.; Imanishi, A.; 
Morimoto, T.; Tojyo, E.; Shibuya, S. Tokyo Univ., Tanashi (Japan). 
Inst. for Nuclear Study. Oct 1991. 4p. (CONF-9111293—: 8. sympo- 
sium on accelerator science and technology, Wako (Japan), 25-27 
Nov 1991). Order Number DE93764370. Source: OSTI; NTIS; INIS. 
The INS 25.5-MHz split coaxial RFQ, which accelerates ions with 
a charge-to-mass ratio greater than 1/30 from 1 to 45.4 keV/u, is 
now taking acceleration tests with a beam of No*, N*, and Ne* 
ions. The electrodes are modulated vanes machined by means of 
the two-dimensionally cutting technique; consequently, the trans- 
verse radius of curvature at the vane tip is constant. Measured 
emittances and energy spectra of the output beam agree fairly well 
with the PARMTEQ simulation. The transmission efficiency data 
show that, in the beam bunching process, the longitudinal electric 
field is weaker than that derived from the two-term potential func- 
tion but closer to that numerically computed by Crandall. (author). 


9905 (JAERI-M-92-124) JAERI TANDEM, LINAC and 
V.D.G. annual report 1991 April 1, 1991 - March 31, 1992. Japan 
Atomic Energy Research Inst., Tokyo (Japan). Sep 1992. 213p. Or- 
der Number DE93764433. Source: OSTI; NTIS; INIS. 

This annual report describes research activities which have been 
performed with the JAERI tandem accelerator, the electron linear 
accelerator and the Van de Graaff accelerator from April 1, 1991 to 
March 31, 1992. Summary reports of 44 papers, and list of publica- 
tions, personnel and cooperative researches with universities are 
contained. (author). 


9906 (PSI-PROC—92-01, pp. 2-3) Introduction: new 
cyclotron installations. Wolber, G. (Deutsches Krebs- 
forschungszentrum, Heidelberg (Germany). Inst. fuer Radiologie 
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und Pathophysiologie). Paul Scherrer Inst. (PSI), Villigen (Switzer- 
land). 1992. (CONF-9109109-: 4. international workshop on 
targetry and target chemistry, Villigen (Switzerland), 9-12 Sep 
1991). In Targetry '91: Proceedings of the 4. international work- 
shop on targetry and target chemistry. [286] Order Number 
DE93612045. Source: OSTI; NTIS; INIS. 

Short communication. 1 tab. ACCELERATORS/isotope produc- 
tion; ACCELERATORS; MEV RANGE 01-10; MEV RANGE 10-100 


9907 (PSI-PROC—92-01, pp. 22-26) Thin window for an 8 
MeV helium-3 PET RFQ accelerator target. Schulze, M.E. (Sci- 
ence Applications International Corp., San Diego, CA (United 
States)); Dabiri, A.E.; Holslin, D.; Ghiaasiaan, S.M. Paul Scherrer 
Inst. (PSI), Villigen (Switzerland). 1992. (CONF-9109109-: 4. inter- 
national workshop on targetry and target chemistry, Villigen 
(Switzerland), 9-12 Sep 1991). In Targetry ’91: Proceedings of the 
4. international workshop on targetry and target chemistry. [286] 
Order Number DE93612045. Source: OSTI; NTIS; INIS. 

The purpose of this study was to determine the feasibility of us- 
ing a thin foil target window for the PET RFQ accelerator currently 
under construction at Science Applications International Corpora- 
tion (SAIC). Gas and water containment targets using different 
window cooling techniques were constructed then tested using an 
80 keV electron beam to mimic the same thermal profiles expected 
with the 8 MeV °He beam. Results from the experiments were 
compared with calculations from a model developed to predict the 
performance of the windows under various operating conditions. 
Preliminary results indicate that the water and gas targets investi- 
gated could withstand at least 150% to 160% the expected PET 
power requirements for a useful length of time. (author) 3 figs., 3 
tabs., 5 refs. 
9908 


(PSI-PROC-92-01, pp. 36-38) The new DKFZ 


cyclotron. Wolber, G. (Deutsches Krebsforschungszentrum, Hei- 
delberg (Germany). Inst. fuer Radiologie und Pathophysiologie); 
Ahlbaeck, J. Paul Scherrer Inst. (PSI), Villigen (Switzerland). 1992. 
(CONF-9109109-: 4. international workshop on targetry and target 


chemistry, Villigen (Switzerland), 9-12 Sep 1991). In Targetry ’91: 
Proceedings of the 4. international workshop on targetry and target 
chemistry. [286] Order Number DE93612045. Source: OSTI; 
NTIS; INIS. 

The actual status and the proposed program of the new negative 
ion cyclotron facility at the Department of Radiology of the DKFZ 
Heidelberg are presented. (author) 4 figs., 1 tab. 


9909 (SLAC-PUB-6022) Summary of the Physics Oppor- 
tunities Working Group. Chen, Pisin (Stanford Linear Accelerator 
Center, Menlo Park, CA (United States)); McDonald, K.T. Stanford 
Linear Accelerator Center, Menlo Park, CA (United States). Dec 
1992. 5p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC03-76SF00515 ;FG02-91ER40671. (CONF- 
9206193-19: Advanced accelerator concepts workshop, Port 
Jefferson, NY (United States), 14-20 Jun 1992). Order Number 
DE93006903. Source: OSTI; NTIS; INIS; GPO Dep. 

The Physics Opportunities Working Group was convened with 
the rather general mandate to explore physic opportunities that 
may arise as new accelerator technologies and facilities come into 
play. Five topics were considered during the workshop: QED at 
critical field strength, novel positron sources, crystal accelerators, 
suppression of beamstrahlung, and muon colliders. Of particular in- 
terest was the sense that a high energy muon collider might be 
technically feasible and certainly deserves serious study. 


9910 (SLAC-PUB-—6023) The rise of colliding beams. 
Richter, B. Stanford Linear Accelerator Center, Menlo Park, CA 
(United States). Jun 1992. 13p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC03-76SF00515. 
(CONF-9206131—4: 3. international symposium on the history of 
particle physics - the rise of the standard model, Stanford, CA 
(United States), 24-27 Jun 1992). Order Number DE93006951. 
Source: OSTI; NTIS; INIS; GPO Dep. 

It is a particular pleasure for me to have this opportunity to re- 
view for you the rise of colliding beams as the standard technology 
for high-energy-physics accelerators. My own career in science has 
been intimately tied up in the transition from the old fixed-target 
technique to colliding-beam work. | have led a kind of double life 
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both as a machine builder and as an experimenter, taking part in 
building and using the first of the colliding-beam machines, the 
Princeton-Stanford Electron-Electron Collider, and building the 
most recent advance in the technology, the Stanford Linear Col- 
lider. The beginning was in 1958, and in the 34 years since there 
has been a succession of both electron and proton colliders that 
have increased the available center-of-mass energy for hard colli- 
sions by more than a factor of 1000. For the historians here, | 
regret to say that very little of this story can be found in the 
conventional literature. Standard operating procedure for the accel- 
erator physics community has been publication in conference 
proceedings, which can be obtained with some difficulty, but even 
more of the critical papers are in internal laboratory reports that 
were circulated informally and that may not even have been pre- 
served. In this presentation | shall review what happened based on 
my personal experiences and what literature is available. | can 
speak from considerable experience on the electron colliders, for 
that is the topic in which | was most intimately involved. On proton 
colliders my perspective is more than of an observer than of a par- 
ticipant, but | have dug into the literature and have been close to 
many of the participants. 


9911 (SSCL-Preprint-177) SSC overview. Lynch, H.L. Su- 
perconducting Super Collider Lab., Dallas, TX (United States). Sep 
1992. 22p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC35-89ER40486. (CONF-9209263-6: 3. 
international conference on calorimetry in high energy physics, 
Corpus Christi, TX (United States), 29 Sep - 2 oct 1992). Order 
Number DE93006203. Source: OSTI; NTIS; INIS; GPO Dep. 

An overview of the Superconducting Super Collider is presented, 
including brief discussions of the machine, the magnets, conven- 
tional construction, detectors, and schedule. 


9912 (SSCL-Preprint-186) Future hadron collider: The 
SSC. Schwitters, R. Superconducting Super Collider Lab., Dallas, 
TX (United States). Jan 1993. 16p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC35-89ER40486. 
(CONF-920837—42: ICHEP-26: 26th International Union of Pure 
and Applied Physics (IUPAP) conference on high energy physics, 
Dallas, TX (United States), 6-12 Aug 1992). Order Number 
DE93006202. Source: OSTI; NTIS; INIS; GPO Dep. 

The design of the SSC is briefly reviewed, including its key 
machine parameters. The scientific objectives are twofold: (a) in- 
vestigation of high-mass, low-rate, rare phenomena beyond the 
standard model; and (b) investigation of processes within the do- 
main of the standard model. Machine luminosity, a key parameter, 
is a function of beam brightness and current, and it must be pre- 
served through the injector chain. Features of the various injectors 
are discussed. The superconducting magnet system is reviewed in 
terms of model magnet performance, including the highly success- 
ful ASST. Various magnet design modifications are noted, 
reflecting minor changes in the collider arcs and improved installa- 
tion procedures. The paper concludes with construction scenarios 
and priority issues for ensuring the earliest collider commissioning. 


9913 (SSC-SR-2020) Conceptual design of the Supercon- 
ducting Super Collider. Jackson, J.D.; Barton, R.G.; Donaldson, 
R. (eds.). Lawrence Berkeley Lab., CA (United States). SSC Cen- 
tral Design Group. Mar 1986. 726p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC02-76CH03000. 
Order Number DE93007234. Source: OSTI; NTIS; GPO Dep. 

In recent years it has become clear that the need to understand 
the most basic structure of matter and energy requires a major ad- 
vance in the energy frontier of particle accelerators. This report 
describes a powerful instrument, the Superconducting Super Col- 
lider (SSC), that fills this need. Its purpose is to accelerate and 
guide oppositely directed and tightly focused streams of ultra high 
energy protons into collision, thereby releasing enormous energy in 
a volume of subnuclear size and creating there conditions such as 
are believed to have occurred during the first moments of our uni- 
verse. The subnuclear interactions made possible by the SSC will 
reveal a level of detail heretofore unachievable. Direct evidence 
about the most fundamental physical forces and entities is carried 
by the emergent collision products and captured in sophisticated 
detectors which surround the interaction region. In the SSC, six of 
these interaction regions are clustered along the straightaways of 





its fifty-two mile racetrack-like course. This multiplicity of interaction 
regions is required so that detectors specialized to observe various 
aspects of the particle interactions, all of which are needed to ob- 
tain a complete picture, can be operated simultaneously. The 
buildings that house the detectors, together with a campus and 
small auxiliary buildings, are the visible signs of the SSC Labora- 
tory. Most of the accelerator’s fifty-two mile circumference lies 
unseen beneath the ground while normal daily life goes on over- 
head, undisturbed. The campus, comprised of laboratories, shops, 
offices and other support buildings is joined to the injector complex 
which supplies beams to the main collider. 


9914 (SSC-SR-2020A) SSC conceptual design: Attach- 
ment A, Parameters list. Jackson, J.D.; Barton, R.G.; Donaldson, 
R. (eds.). Lawrence Berkeley Lab., CA (United States). SSC Cen- 
tral Design Group. Mar 1986. 45p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC02-76CH03000. 
Order Number DE93007235. Source: OSTI; NTIS; GPO Dep. 

This report contains the superconducting super collider parame- 
ters of the following: Beam and operational parameters; lattice 
parameters; injector systems; magnets; arc dipoles; arc 
quadrupoles; correction magnets; insertion magnets; magnet errors; 
cryogenic system; vacuum system; main power supply and energy 
extraction; tuning and correction power supplies; radio frequency 
acceleration system; collider injection system; abort system; instru- 
mentation, control system; and conventional facilities, collider. 


9915 (SSC-SR-2020C) SSC conceptual design: Attach- 
ment C, Conventional facilities. Lawrence Berkeley Lab., CA 
(United States). SSC Central Design Group. Mar 1986. 755p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-76CH03000. Order Number DE93007237. Source: 
OSTI; NTIS; GPO Dep. 

This report is limited in scope to the presentation of the concep- 
tual design of the conventional facilities required to support the 
SSC. The need for the SSC and the research and development re- 
quired for the technical equipment are the responsibilities of the 
high energy physics community. Because the research and devel- 
opment effort is being conducted concurrent with the conceptual 
design and a specific site will not be selected until after this report 
is finalized, the definition of the SSC conventional facilities is con- 
fined to a generic configuration. Of key importance to the future 
planning of the SSC are the conceptual design, estimated costs, 
and schedules for a range of potential sites that must be consid- 
ered to support-the follow-on site selection process leading to the 
SSC as an operational scientific instrument. 
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9916 (BNL-48344) A simulation study of linear coupling 
effects and their correction in RHIC. Parzen, G. Brookhaven Na- 
tional Lab., Upton, NY (United States). Nov 1992. 8p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC02- 
76CHO00016. (AD/RHIC—116). Order Number DE93005542. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This paper describes a possible skew quadrupole correction sys- 
tem for linear coupling for the RHIC92 lattice. A simulation study 
has been done for the correction system. Results are given for the 
performance of the correction system, and the required strength of 
the skew quadruple correctors. An important effect of linear cou- 
pling in RHIC is to shift the tune vx vy, sometimes called tune 
splitting. Most of this tune splitting can be corrected with a two 
family skew quadrupole correction system. For RHIC92, the same 
2 family correction system will work for all likely choices of 8*. This 
was not the case for the RHIC91 lattice where different families of 
correctors were needed for different 6*. The tune splitting de- 
scribed above which is corrected with a 2 family correction system 
is driven primarily by the vx, — vy harmonic of the skew quadrupole 
field given by the field multipole al. There are several other effects 
of linear coupling present which are driven primarily by the vx + vy 
harmonics of the skew quadrupole field, al. These include the fol- 
lowing: (1) A higher order residual tune shift that remains after 
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correction with the 2 family correction system. This tune shift is 
roughly quadratic in al; (2) Possible large changes in the beta func- 
tions; (3) Possible increase in the beam size at injection due to the 
beta function distortion and the emittance distortion at injection. 


9917 (BNL-48478) Study on the results from SYNCH and 
MAD programs in calculating lattice with coordinate rotation. 
Xu, Jianming. Brookhaven National Lab., Upton, NY (United 
States). Dec 1992. 15p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC02-76CH00016. (AD/RHIC—1 17). 
Order Number DE93006675. Source: OSTI; NTIS; INIS; GPO Dep. 

In some lattices, it is necessary to introduce coordinate rotation 
around the beam axis, for example, in such a lattice, where the 
horizontal deflection and the change in level are mixed. the results 
from SYNCH and MAD programs in calculating such a lattice have 
been studied and some discrepancies have been found. The ar- 
rangement of this simple lattice is shown in these outputs. The 
dispersion functions are discussed first and then the Twiss Param- 
eters (@’s and a’s). 


9918 (CEA-LNS-GT-92-07) Spin tracking in circular accel 
erators using spinor formalism. Nghiem, P.; Tkatchenko, A. 
Laboratoire National Saturne, Centre d’Etudes de Saclay, 91 - Gif- 
sur-Yvette (France). 1992. [8] (CONF-920706—-: International 
conference on high energy accelerators, Hamburg (Germany), 20- 
24 Jul 1992). Source: OSTI; NTIS (US Sales Only); INIS. 

Spinor transfer matrices representing successive transformations 
of the spinor wave function are used to track the spin of particles 
through isolated resonances in circular accelerators. Analytical cal- 
culations and numerical results showing that synchrotron oscillation 
effects can be included in this approach are presented. Finally, 
spin motion in presence of total or partial Siberian snakes is inves- 
tigated. 


9919 (CEA-LNS-GT-ME-92-03) Quadrupole error effects in 
the Arcs. Nghiem, P. Laboratoire National Saturne, Centre 
d’Etudes de Saclay, 91 - Gif-sur-Yvette (France). Jan 1992. [10] 
Source: OSTI; NTIS (US Sales Only); INIS. 

The purpose of this study is to calculate the Rs, term of the arcs 
in order to obtain an integer or a half integer number of phase 
oscillation for the longitudinal motion in a race-track machine. Con- 
siderations concerning cancellation of linac fluctuations in phase or 
in energy are also presented. Finally, a numerical simulation in- 
cluding effect of non linearities illustrates the differences between 
the different contemplated cases. 


9920 (CEA-LNS-GT-ME-92-04) Recirculation arcs optics. 
Tkatchenko, A. Laboratoire National Saturne, Centre d’Etudes de 
Saclay, 91 - Gif-sur-Yvette (France). Feb 1992. [9] Source: OSTI; 
NTIS (US Sales Only); INIS. 

Three different arc configurations based on a 'missing magnet’ 
FODO lattice have been studied. In all cases, the arcs have a peri- 
odic structure and are composed of 6 identical and symmetrical 
unit cells. The 2 first structures are similar to those used at CE- 
BAF. The third structure is derived from the SATURNE synchrotron 
lattice. The general characteristics and the main optical properties 
are given. 6 figs. 


9921 (CEA-LNS-GT-ME-92-07) Longitudinal motion in a 
recirculating machine. Leleux, G.; Nghiem, P. Laboratoire Na- 
tional Saturne, Centre d'Etudes de Saclay, 91 - Gif-sur-Yvette 
(France). Mar 1992. [10] Source: OSTI; NTIS (US Sales Only); 
INIS. 

The purpose of this study is to calculate the Rs¢ term of the arcs 
in order to obtain an integer or a half integer number of phase 
oscillation for the longitudinal motion in a race-track machine. Con- 
siderations concerning cancellation of linac fluctuations in phase or 
in energy are also presented. Finally, a numerical simulation in- 
cluding effect of non linearities illustrates the differences between 
the different contemplated cases. 


9922 (CEA-LNS-Ph-92-24) How to measure the polariza- 
tion of the deuteron beam at LNS. The low energy polarimeter. 
Arvieux, J. (Laboratoire National Saturne, Centre d'Etudes de 
Saclay, 91 - Gif-sur-Yvette (France)); Bedfer, Y.; Milleret, G.; 
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Soudan, J.M.; Boudard, A.; Garcon, M. Laboratoire National Sat- 
urne, Centre d’Etudes de Saclay, 91 - Gif-sur-Yvette (France). 
1992. [10] Source: OSTI; NTIS (US Sales Only); INIS. 

A few modifications concerning the low energy polarimeter and 
in the procedure of the polarization measurement have been intro- 
duced. The main improvements which have been done concern: - 
a continuous dead time measurement used for the on-line correc- 
tion of the polarization; - the possibility of counting faster (of the 
order of 3 times) by connecting the PBE to the maximum Hyperion 
frequency instead of the Saturne T2-T3 spills; -the partial replace- 
ment of the electronics in order to minimize the time of tuning, in 
particular with respect to the changes of beam type: lithium or 
deuterons and to improve the detection at high counting rates. The 
purpose of this note is to help the users of the polarimeter: - Sec- 
tion (2) describes the conditions of operation; - Section (3) gives 
informations on the new electronics; - Section (4) indicates the pro- 
cedure to follow in order to have a correct and fast measurement. - 
Section (5) shows how to start with the computer. 


9923 (CNIC—00377) Space expansion and Spline repre- 
sentation of magnetic field without symmetric plane. Mao 
Naifeng (Inst. of Atomic Energy, Beijing (China)); Li Zenghai. China 
Nuclear Information Centre, Beijing, BU (China). Apr 1990. [6] (In 
Chinese). (IAE-00372.). Source: OSTI; NTIS (US Sales Only); 
INIS. 

The space expansion for each component of the magnetic field 
without symmetric plane is derived in Cartesian coordinate system, 
which is in Taylor series of z. The coefficients of the expansions 
are expressed with the three components of the field and their par- 
tial derivatives with respect to x and y in a given plane z = Zp. The 
bicubic Spline function fit of the discrete field distributions in the 
given plane is discussed, and the space expansions of the field 
represented with Spline functions are further developed. 


9924 (CNIC—00592) Nonlinear space charge effect of 


bunched beam in linac. Chen Yinbao (China Inst. of Atomic En- 
ergy, Beijing (China)). China Nuclear Information Centre, Beijing, 
BJ (China). Feb 1992. [15] (IAE-0100.). Source: OSTI; NTIS (US 


Sales Only); INIS. 

The nonlinear space charge effect due to the nonuniform particle 
density distribution in bunched beam of a linac is discussed. The 
formulae of nonlinear space charge effect and nonlinear focusing 
forces were derived for the bunched beam with Kapchinskij- 
Viadimirskij (K-V) distribution, waterbag (WB) distribution, parabolic 
(PA) distribution, and Gauss (GA) distribution in both of the space 
charge disk model and space charge cylinder model in the wave- 
guide of a linac. 


9925 (FNAL/C—92/333) Particle tracking in E — ¢ space 
for synchrotron design and diagnosis. MacLachlan, J.A. Fermi 
National Accelerator Lab., Batavia, IL (United States). 4 Nov 1992. 
23p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-76CH03000. (CONF-921116-21: 12. international 
conference on the application of accelerators in research and in- 
dustry, Denton, TX (United States), 2-5 Nov 1992). Order Number 
DE93005672. Source: OSTI; NTIS; INIS; GPO Dep. 

The single particle equations for the longitudinal motion in a syn- 
chrotron can be faithfully represented as a one-turn mapping of a 
particle’s phase space position relative to the synchronous particle. 
Applied to a distribution of particles, the mapping can be used to 
model the evolution of bunches to test beam manipulations or to 
extract the time dependence of quantities like the bunching factor, 
momentum spread, etc. which can be difficult to calculate. Such 
modelling requires rather few representative particles, permitting 
numerical experimentation and exploratory design trials. By modify- 
ing the mapping each turn to introduce the collective effects of the 
distribution, one can model such processes as phase feedback, 
space-charge effects, coupled bunch motion, etc. Calculations of 
this type offer quantitative performance predictions, aid diagnosis 
of existing accelerators, and contribute to the understanding of the 


underlying dynamics. This talk introduces the tools and some illus- 
trations. 


9926 (INIS-SU-327/A, pp. 329-338) Criteria of beam polar- 


ization conservation in accelerators with ‘Siberian snakes’. 
Derbenev, Ya.S.; Kondratenko, A.M. Gosudarstvennyj Komitet po 
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Ispol'zovaniyu Atomnoj Ehnergii SSSR, Serpukhov (Russian Feder- 
ation). Inst. Fiziki Vysokikh Ehnergij. 1990. [455] (In Russian). 
(CONF-8909270-: 3. workshop on high energy spin physics, 
Protvino (USSR), 5-7 Sep 1989). In Spin-89: 3. Workshop on high 
energy spin physics. Order Number DE93615286. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Beam emittance limits and magnetic structure imperfections re- 
quired for conservation of beam polarization in accelerators with 
’Siberian snakes’ are formulated. The trends in variation of these 
criteria under increase of maximum energies and dimensions of 
high-energy accelerators are considered. 7 refs. 


9927 (INIS-SU-327/A, pp. 367-370) Problems of polarized 
proton acceleration in the AN SSSR [lYal meson factory linear 
accelerator. Belov, A.S. (AN SSSR, Moscow (Russian Federa- 
tion). Inst. Yadernykh Issledovanij); Golubeva, N.I.; Senichev, Yu.V. 
Gosudarstvennyj Komitet po Ispol'zovaniyu Atomnoj Ehnergii 
SSSR, Serpukhov (Russian Federation). Inst. Fiziki Vysokikh Ehn- 
ergij. 1990. [455] (In Russian). (CONF-8909270-: 3. workshop on 
high energy spin physics, Protvino (USSR), 5-7 Sep 1989). In 
Spin-89: 3. Workshop on high energy spin physics. Order Number 
DE93615286. Source: OSTI; NTIS (US Sales Only); INIS. 

The paper deals with the problem of conserving polarization de- 
gree of proton polarized beams during their transport and 
acceleration in a linear accelerator of meson factory type when po- 
larization vector behaviour is characterized by spin abberations and 
‘spin’ emittance. The results show that intersection spin aberration 
moments of 2 x 10 —* mm are generated in the accelerator and 
that spin aberrations in the quadrupole transport channel are at the 
same level. The application of solenoids increases aberration mo- 
menta by 1-2 orders. If quadrupole channel is present a major 
contribution in the formation of momenta is made by a solenoid 
source of polarized protons. 4 refs. 


9928 (INIS-SU-327/A, pp. 371-373) Control of polarized 
beam momenta. Issinskij, A.|. (AN SSSR, Moscow (Russian Fed- 
eration). Inst. Yadernykh Issledovanij); Titov, N.A. Gosudarstvennyj 
Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Serpukhov 
(Russian Federation). Inst. Fiziki Vysokikh Ehnergij. 1990. [455] (In 
Russian). (CONF-8909270-: 3. workshop on high energy spin 
physics, Protvino (USSR), 5-7 Sep 1989). In Spin-89: 3. Workshop 
on high energy spin physics. Order Number DE93615286. Source: 
OST}; NTIS (US Sales Only); INIS. 

There are plans to carry out investigations of spatial parity viola- 
tion effects on scattering of polarized protons of 600 MeV 
maximum energy at the accelerator under construction -Moscow 
Meson Factory of the Institute of Nuclear Research of the USSR 
Academy of Sciences. The observed value is the dependence of 
interaction cross section on the sign of longitudinal incident proton 
polarization. A major difficulty in such experiments consists in the 
elimination of false effects related to residual transverse polariza- 
tion components. It is proposed to use modified ‘Siberian snake’ 
which allows to control polarization momenta in order to solve the 
given problem. 6 refs.; 2 figs. 


9929 (INIS-SU-327/A, pp. 444-446) Production and control 
of polarization of e*+,e— beams in the VLEhPP linear collider. 
Mikhajlichenko, A.A. (AN SSSR, Novosibirsk (Russian Federation). 
Inst. Yadernoj Fiziki). Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Serpukhov (Russian Federation). Inst. 
Fiziki Vysokikh Ehnergij. 1990. [455] (In Russian). (CONF- 
8909270—-: 3. workshop on high energy spin physics, Protvino 
(USSR), 5-7 Sep 1989). In Spin-89: 3. Workshop on high energy 
spin physics. Order Number DE93615286. Source: OSTI; NTIS 
(US Sales Only); INIS. 

A scheme for producing 1 GeV polarized e+,e~ beams in the 
VLEhPP linear collider is described. The scheme is based on a he- 
lical ondulator 150 m long, where a flux of circular-polarized quanta 
which are converted into longitudinally-polarized secondary parti- 
cles on a thin target is generated. Elements of beam preparation 
and polarization control in the interaction point are described. 4 
refs.; 1 fig. 


9930 (INIS-SU-334/A) Application of passive resonators 
for control and measurement of beam parameters in electron 





resonance linear accelerators. Vishnyakov, V.A. (and others); Za- 
kutin, V.V.; Zykov, A.l. Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Moscow (Russian Federation). 
Tsentral’nyj Nauchno-issledovatel'skij Inst. Informatsii i Tekhniko- 
Ehkonomicheskikh Issiedovanij po Atomnoj Nauke i. 1989. [44] (In 
Russian). Source: OSTI; NTIS (US Sales Only); INIS. 

The paper reviews methods for control and measurement of 
beam parameters in resonance linear accelerators using the beam- 
excited passive SHF-resonators. It is shown that in a number of 
cases it is expedient to use resonators tuned not to the first har- 
monic, but to higher harmonic of accelerators operating frequency. 
Description of the methods and particular devices for measuring 
current and beam position, instability of bunch repetition frequency, 
their phase extent is carried out. 41 refs.; 18 figs. 


9931 (INS—900) Beam profile monitor using alumina 
screen and CCD camera. Hashimoto, Y.; Muto, M.; Norimura, K.; 
Watanabe, K. Tokyo Univ., Tanashi (Japan). Inst. for Nuclear 
Study. Oct 1991. 4p. (CONF-9111293-—: 8. symposium on acceler- 
ator science and technology, Wako (Japan), 25-27 Nov 1991). 
Order Number DE93764378. Source: OSTI; NTIS; INIS. 

A pair of beam profile monitors using alumina ceramic screens 
(Alz03) and CCD cameras has been developed for diagnosis of a 
linac beam at the 1.3 GeV electron synchrotron of the Institute for 
Nuclear Study, the University of Tokyo (INS-ES). Since both the 
light decay-time of the screen and a shutter speed of the camera 
are relatively short, about 10 msec or less and 1 msec, respec- 
tively, this system is able to measure the beam profile for each 
pulse of the linac beam operated at a repetition rate of 21.5 Hz. 
Detailed analysis of the beam profile is made using the stored data 
on the personal computer. On the other hand, a light spot on the 
screen is displayed directly on a monitor display. (author). 


9932 (INS-T-511) Beam profile monitor using alumina 
screen and CCD camera. Hashimoto, Y.; Muto, M.; Norimura, K.; 
Watanabe, K. Tokyo Univ., Tanashi (Japan). Inst. for Nuclear 
Study. Aug 1992. 27p. (In Japanese). Order Number DE93764430. 
Source: OSTI; NTIS; INIS. 

A pair of beam profile monitors using alumina ceramic screens 
(AlzO3) and CCD cameras has been developed for diagnosis of a 
linac beam at the 1.3 GeV electron synchrotron of the Institute for 
Nuclear Study, the University of Tokyo (INS-ES). Since both the 
light decay-time of the screen and a shutter speed of the camera 
are relatively short, about 5 msec or less and 1 msec, respectively 
, this system is able to measure the beam profile for each pulse of 
the linac beam operated at a repetition rate of 21.5 Hz. Detailed 
analysis of the beam profile is made using the stored data on the 
personal computer. On the other hand, a light spot on the screen 
is displayed directly on a monitor display. This paper describes the 
constitution of the monitor system and performances. The prelimi- 
nary results of beam sizes and emittances of the linac beam 
measured using this monitor are also presented. (author). 


9933 (JINR—1-47-91, pp. 35-46) Energy aspects of the res- 
onance Doppler interaction of relativistic electron beams with 
E-waves. On the energy sign of longitudinal electromagnetic 
waves in electron beams. Bonch-Osmolovskij, A.G.; Reshet- 
nikova, K.A. Joint Inst. for Nuclear Research, Dubna (Russian 
Federation). 1991. (In Russian). In JINR rapid communications: 
Collection. [69] Order Number DE93616535. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Energy exchange between flight electrons of high current rela- 
tivistic electron beam and longitudinal electromagnetic waves is 
studied. 7 refs. 


9934 (JINR-R-6-91-557) Focusing properties of a three- 
element quadrupole lens system and its stigmatic focusing 
behaviour. Zafar, Yu. (Joint Inst. for Nuclear Research, Dubna 
(Russian Federation). Lab. of Nuclear Problems). Joint Inst. for Nu- 
clear Research, Dubna (Russian Federation). 1991. [10] (In 
Russian). Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to Czech. J. Phys. 

The focusing properties of a three-element quadrupole lens sys- 
tem (triplet) have been studied in its general thick-lens form, and 
analytical expressions of corresponding matrix elements have been 
obtained. A graphical method has been utilized to determine the 
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stigmatic focusing region of the triplet system generally, and in the 
special case of electrostatic triplet system installed in ‘on-line 
SPIN-3 facility’ in YASNAPP-2, JINR. 5 refs.; 9 figs. 


9935 (KEK-92-6) Non-perturbative calculation of equilib- 
rium polarization cf stored electron beams. Yokoya, Kaoru. 
National Lab. for High Energy Physics, Tsukuba, Ibaraki (Japan). 
May 1992. 22p. Order Number DE93764500. Source: OSTI; NTIS; 
INIS. 

Stored electron/positron beams polarize spontaneously owing to 
the spin-flip synchrotron radiation. In the existing computer codes, 
the degree of the equilibrium polarization has been calculated 
using perturbation expansions in terms of the orbital oscillation am- 
plitudes. in this paper a new numerical method is presented which 
does not employ the perturbation expansion. (author). 


9936 (KEK-92-7) Emittance growth due to beam-gas scat- 
tering. Raubenheimer, T.O. National Lab. for High Energy Physics, 
Tsukuba, Ibaraki (Japan). Jun 1992. 12p. Order Number 
DE93764502. Source: OSTI; NTIS; INIS. 

The effect of beam-gas scattering on beam emittance is exam- 
ined by deriving the beam distribution function. The distribution 
function is found by treating the beam-gas scattering as a filtered 
Poisson process and calculating the cumulants of the distribution. 
(author). 


9937 (KEK—92-8) Multi bunch dynamics in detuned x- 
band structures. Wanzenberg, R. National Lab. for High Energy 
Physics, Tsukuba, Ibaraki (Japan). Jul 1992. 24p. Order Number 
DE93764501. Source: OSTI; NTIS; INIS. 

The multi bunch dynamics of a 2 x 250 GeV version of the JLC 
is studied. The rf-properties of detuned x-band tubes are calculated 
with the Computer codes URMEL and MAFIA. The dispersion 
curve found with these codes is compared with an equivalent cir- 
cuit model. The calculation of the dipole mode loss parameters is 
investigated in detail. Tracking calculations are used to investigate 
the misalignment tolerances for detuned x-band structures. Also 
tilted x-band tubes are considered. (author). 


9938 (KEK-92-12) A contemporary guide to beam dynam- 
Ics. Forest, E.; Hirata, Kohji. National Lab. for High Energy 
Physics, Tsukuba, Ibaraki (Japan). Aug 1992. 31p. Order Number 
DE93764504. Source: OSTI; NTIS; INIS. 

A methodological discussion is given for single particle beam dy- 
namics in circular machines. The discussions are introductory, but 
(or, even therefore) we avoid to rely on too much simplified con- 
cepts. We treat things from a very general and fundamental point 
of view, because this is the easiest and rightest way to teach how 
to simulate particle motion and how to analyze its results. We give 
some principles of particle tracking free from theoretical prejudices. 
We also introduce some transparent methods to deduce the neces- 
sary information from the tracking: many of the traditional 
beam-dynamics concepts can be abstracted from them as approxi- 
mate quantities which are valid in certain limiting cases. (author). 


9939 (KlYal-91-7) CAP-144 vacuum system. Bezruk, A.l.; 
Bykov, V.I.; Olejnik, E.E.; Linev, A.F. AN Ukrainskoj SSR, Kiev 
(Ukraine). Inst. Yadernykh Issledovanij. 1991. [11] (In Russian). 
Source: OSTI; NTIS (US Sales Only); INIS. 

The analysis of H~ ion beam losses is made in the chamber of 
CAP-144 isochronous cyclotron, the construction of which is 
planned at the Institute for Nuclear Research; Kiev, Ukrainian 
Academy of Sciences. The beam losses caused by electro- 
dissociation of H~ ions are of 5% value at final radius equal to 
0.6m. On the whole the losses will be determined by the residual 
gas of vacuum chamber. The parameters of CAP-144 vacuum sys- 
tem are estimated to get the total beam losses at final radius equal 
to ~ 20%. 5 refs.; 2 figs.; 2 tables. (author). 


9940 (KlYal-91-27) Spin characteristics of lon beams dur- 
ing the motion of electromagnetic elements. Zaika, N.|.; Magal’, 
M.1. AN Ukrainskoj SSR, Kiev (Ukraine). Inst. Yadernykh Issle- 
dovanij. 1991. [18] (In Russian). Source: OSTI; NTIS (US Sales 
Only); INIS. 

The matrix method for description of the polarization components 
for ions moving through different electromagnetic systems: dipole 
magnets, cycle accelerators, quadrupole lenses, solenoids, wine 
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fitters, electrostatic mirrors is developed in the paper. The expres- 
sions for elements of the transportation matrixes for the 
above-mentioned systems taking account of the projective trajecto- 
ries are obtained. The programme TRANSPIN for calculation of the 
beam polarization components after motion by ions of arbitrary 
number of electromagnetic elements along any possible trajectory 
is worked out. The calculation results made for some of transporta- 
tion lines for the isochronous cyclotron U-240 are discussed 
(trajectories for the ion motion were calculated by CERN- 
programme TRANSPORT). The conditions for decrease of the 
polarization component dispersion because of difference between 
trajectories of the particles motion are also defined. 6 refs.; 2 figs.; 
4 tables. (author). 


9941 (PSI-PROC—92-01, pp. 89-95) Multiple scattering and 
thermal dissipation of charged particle beams in multiple thin 
targets. Alberti, G. (Milan Univ. (Italy). Ist. di Fisica); Birattari, C.; 
Bonardi, M.; Groppi, F.; Silari, M. Paul Scherrer Inst. (PSI), Villigen 
(Switzerland). 1992. (CONF-9109109—: 4. international workshop 
on targetry and target chemistry, Villigen (Switzerland), 9-12 Sep 
1991). In Targetry 91: Proceedings of the 4. international work- 
shop on targetry and target chemistry. [286] Order Number 
DE93612045. Source: OSTI; NTIS; INIS. 

A numerical method was developed to predict the temperature 
profile in a stack of thin metallic targets under typical irradiation 
conditions in radionuclide production. To this purpose a computer 
code, SIPERP, has been written in Fortran 77 to run on a 
MicroVAX 3600. A number of numerical simulations have been con- 
ducted in order to provide some theoretical predictions for different 
experimental conditions. All calculations are for protons, using the 
ROSSI and GREISEN multiscattering formula. 6 figs., 10 refs. 


9942 (SLAC-PUB-5705) The Introduction of trajectory 
oscillations to reduce emittance growth in the SLC linac. See- 
man, J.T. (Stanford Linear Accelerator Center, Menlo Park, CA 
(United States)); Decker, F.J.; Hsu, |. Stanford Linear Accelerator 
Center, Menlo Park, CA (United States). Aug 1992. 3p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC03- 
76SF00515. (CONF-920706—49: International conference on high 
energy accelerators, Hamburg (Germany), 20-24 Jul 1992). Order 
Number DE93006925. Source: OSTI; NTIS; INIS; GPO Dep. 

Emittance growth of accelerated beams in the 50 GeV linear ac- 
celerator of the Stanford Linear Collider (SLC) arises from the 
effects of transverse wakefields and momentum dispersion. These 
effects are caused by small misalignments of the beam position 
monitors, lattice quadrupoles, and accelerating structure and by the 
energy spectrum of the beam which changes along the accelerator. 
The introduction of strategically placed trajectory oscillations over 
finite lengths of the linac has been used to generate beam errors 
which cancel the emittance accumulation from these small un- 
known, random alignment errors. Induced oscillations early in the 
linac cancel effects which filament along the accelerator affecting 
mostly the beam core. Induced oscillations located at the center of 
the accelerator or beyond cancel wakefield and dispersion errors 
which do not completely filament but cause the beams to have, in 
addition, an apparent betatron mismatch and transverse tails. The 
required induced oscillations of a few hundred microns are reason- 
ably stable over a period of several weeks. Of course, the optimum 
induced oscillations depend upon the beam charge. Emittance re- 
ductions of 30 to 50% have been obtained. 


9943 (SLAC-PUB-5749) The analysis of transverse beam 
tail distributions of bunches with non-Gaussian shapes. Avilov, 
M.S.; Seeman, J.T. Stanford Linear Accelerator Center, Menlo 
Park, CA (United States). Aug 1992. 3p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO3-76SF00515. 
(CONF-920706-48: International conference on high energy accel- 
erators, Hamburg (Germany), 20-24 Jul 1992). Order Number 
DE93006926. Source: OSTI; NTIS; INIS; GPO Dep. 

The characterization of transverse particle distributions of 
bunches with non-Gaussian shapes is difficult due to a wide variety 
of possibilities. Without knowing additional information one can fit a 
distribution using first-, second-, third-, and higher order moments. 
These moments can then be used to describe beam shape 
changes along the accelerator, but with limited knowledge of the 
physics which caused the Perturbed shape. However, when the 
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cause of the non-Gaussian distribution is known, a more detailed 
description of the particle distribution can be constructed. In the 
Stanford Linear Collider (SLC) non-Gaussian distributions are pro- 
duced by transverse wakefields in the 3000 m linac. 


9944 (SLAC-PUB-5750) Beam parameters of a possible 
emittance-dynamics test area for NLC studies at the SLC. See- 
man, J.T.; Fieguth, T.; Kheifets, S.; Raubenheimer, T.; Yeremian, 
A.D. Stanford Linear Accelerator Center, Menio Park, CA (United 
States). Aug 1992. 3p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC03-76SF00515. (CONF-920706— 
47: International conference on high energy accelerators, Hamburg 
(Germany), 20-24 Jul 1992). Order Number DE93006927. Source: 
OSTI; NTIS; INIS; GPO Dep. 

A group at SLAC has studied the possibility of using the Stan- 
ford Linear Collider (SLC) to generate short-bunch small-emittance 
beams similar to those required for the Next Linear Collider (NLC). 
The conclusion is that such beams are feasible and that an experi- 
mental area for testing many concepts related to NLC beams can 
be provided with a reasonable addition of hardware to the existing 
SLC Linac. Some of the concepts that can be tested are: (1) effect 
tolerances of double bunch length compression, (2) wakefields of 
ultra-short bunches in accelerating structures, (3) the acceleration 
of short intense multiple bunches, (4) the generation and preserva- 
tion of bunches with 100 to 1 emittances ratios, (5) beam 
deflections by collimators, (6) energy and energy spread control of 
multiple short bunches, and (7) vibration effects and trajectory sta- 
bility for low emittance beams. 


9945 (SLAC-PUB-6020) Issues regarding acceleration in 
crystais. Chen, P. (Stanford Linear Accelerator Center, Menlo 
Park, CA (United States)); Cline, D.B.; Gabella, W.E. Stanford Lin- 
ear Accelerator Center, Menio Park, CA (United States). Dec 1992. 
6p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO3-76SF00515. (CONF-9206193-23: Advanced accel- 
erator concepts workshop, Port Jefferson, NY (United States), 
14-20 Jun 1992). Order Number DE93006950. Source: OSTI; 
NTIS; INIS; GPO Dep. 

Both self-acceleration and laser-acoustic acceleration in crystals 
are considered. The conduction electrons in the crystal are treated 
as a plasma and are the medium through which the acceleration 
takes place. Self-acceleration is the possible acceleration of part of 
a bunch due to plasma oscillations driven by the leading part. 
Laser- acoustic acceleration uses a laser in quasi-resonance with 
an acoustic wave to pump up the plasma oscillation to accelerate a 
beam. Self-driven schemes though experimentally simple seem 
problematic because single bunch densities must be large. 


9946 (SLAC-PUB-6021) The Landau-Pomeranchuk-Migdal 
effect and suppression of beamstrahlung and bremsstrahlung 
in linear colliders. Chen, Pisin (Stanford Linear Accelerator Cen- 
ter, Menlo Park, CA (United States)); Klein, S. Stanford Linear 
Accelerator Center, Menlo Park, CA (United States). Dec 1992. 5p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC03-76SF00515. (CONF-9206193—20: Advanced accel- 
erator concepts workshop, Port Jefferson, NY (United States), 
14-20 Jun 1992). Order Number DE93005812. Source: OSTI; 
NTIS; INIS; GPO Dep. 

It is well known that beamstrahlung and bremsstrahlung take 
place over a finite formation zone distance. If something disturbs 
the electron during this time, the emission can be suppressed. In 
this paper, we examine the Landau-Pomeranchuk-Migdal (LPM) ef- 
fect and other LPM-like effects, such as the longitudinal density (di- 
electric) suppression and EM field suppression of beamstrahlun- 
gand bremsstrahlungin e+e linear colliders. We show that while 
the LPM effect and the density effect are not sufficient in suppress- 
ing these radiations, the strong EM field of the opposing beam 
does help to suppress bremsstrahlung. 


9947 


(SSCL-590) Beam-beam interaction effects on parti- 
cle dynamics. Koga, J. Superconducting Super Collider Lab., 
Dallas, TX (United States). Aug 1992. 143p. Sponsored by USDOE, 
Washington, DC (United States); National Science Foundation, 
Washington, DC (United States). DOE Contract AC35-89ER40486. 
Order Number DE93006617. Source: OSTI; NTIS; INIS; GPO Dep. 





The effects of the beam-beam interaction on particle dynamics in 
a synchrotron collider are investigated. The main highlight of this 
work is the investigation of collective effects of the beam-beam in- 
teraction in a self-consistent approach that naturally incorporates 
the correct single-particle dynamics. The most important target of 
this simulation is to understand and predict the long-time (10°-10° 
rotations) behavior of the beam luminosity and lifetime. For this 
task a series of computer codes in one spatial dimension has been 
developed in increasing order of sophistication. They are: the 
single-particle dynamics tracking code, the strong-strong particle-in- 
cell (PIC) code, and the particle code based on the 6f algorithm. 
The latter two include the single-particle dynamics of the first. The 
third approach is used to understand beam lifetime by trying to im- 
prove the numerical noise problem in the second. Scans in tune v° 
and tune shift Av° show regions of stability and instability that 
correspond to the regions predicted by a lineax theory. Strong res- 
onance beam blowup is observed just above v° = 1/2 and v” = 1/ 
4, where the rate of beam blowup drops with the order of the reso- 
nance. In both the strong-strong code and éf code using the 
reference parameters of the Superconducting Super Collider, oscil- 
lations in the tune shift, Av, are observed. The odd moments of the 
beam are increasing in oscillation amplitude with rotation number, 
while the amplitudes of the even moments either decrease or re- 
main constant. The “flip-flop” effect is observed in the strong-strong 
code simulations and is found to be sensitive to the initial condi- 
tions. 


9948 (SSCL-604) Notes on amplitude function mismatch. 
Syphers, M.; Sen, T. Superconducting Super Collider Lab., Dallas, 
TX (United States). Oct 1992. 20p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC35-89ER40486. 
Order Number DE93006093. Source: OSTI; NTIS; INIS; GPO Dep. 

The design process of modern high-energy synchrotrons in- 
volves the development of the accelerator lattice in pieces, typically 
an arc made up of repetitive cells interrupted by occasional 
matched insertions for injection, extraction, acceleration and vari- 
ous other systems required by the facility. The focusing elements 
of an insertion must be such that the periodic amplitude functions 
at the ends of the insertion match those of the cells on either side 
of the insertion. How well this match has to be and its sensitivity to 
the global betatron tunes of the accelerator as well as the particle 
momentum are the underlying themes of this report. Many of the 
relationships also are of use to the designers of beamlines which 
are used to transport and inject beams into a synchrotron. Most of 
the content of this paper is not new to the accelerator physics 
community, but we thought it would be useful to place this impor- 
tant, basic information all in one place. Besides the classic work of 
Courant and Snyder, our sources include other papers, internal re- 
ports, and numerous discussions with our colleagues. 


9949 (SSCL-609) Resonance excitation of the SSC beam 
halo by rf voltage pulses. Tsyganov, E. (Superconducting Super 
Collider Lab., Dallas, TX (United States)); Shih, H.J.; Taratin, A. 
Superconducting Super Collider Lab., Dallas, TX (United States); 
Joint Inst. for Nuclear Research, Dubna (Russian Federation). Dec 
1992. 18p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC35-89ER40486. Order Number 
DE93006140. Source: OSTI; NTIS; INIS; GPO Dep. 

We show by computer simulations that perturbation pulses in the 
main rf voltage, if in resonance with the synchrotron oscillations of 
beam halo particles, can effectively eject the particles out of the 
bucket without perturbing the beam core. This method can be used 
to place the beam halo particles onto a bent crystal for extraction 
from the Superconducting Super Collider. 
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Refer also to citation(s) 8123, 8124, 8126, 8134, 8135, 8138, 
8139, 8167, 9804, 9882, 9934, 9949, 10032, 10033, 10038, 
10041, 10064, 10066, 10067, 10068, 10117, 10124, 10126, 10127, 
10130, 10146, 10350, 10612, 10618, 10819, 10930, 11263 


9950 (ANL/ASD/CP-76234) A correction scheme for the 
quadrupole misalignment errors in the ANL-APS positron 
linac. Nassiri, A. Argonne National Lab., IL (United States). [1992]. 
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4p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-31109-ENG-38. (CONF-9208109-74: 16. international 
LINAC conference, Ottawa (Canada), 23-28 Aug 1992). Order 
Number DE93006797. Source: OSTI; NTIS; INIS; GPO Dep. 

The Argonne Advanced Photon Source (APS) positron linac con- 
tains 24 quadrupoles of which 22 are configured as a FODO 
system and are distributed along the last 7 constant gradient accel- 
erating structures. Errors in quadrupole and waveguide positions 
deflect the positron beam centroid, contributing to the aperture 
requirements in the accelerating structures and quadrupoles. A cor- 
rection scheme using correction dipole magnets is proposed to 
compensate for the random errors in quadrupoles. 


9951 (ANL/CP-75344) High performance microchannel 
heat exchanger for cooling high heat load x-ray optical ele- 
ments. Choi, U.S.; Rogers, C.S.; Mills, D.M. Argonne National 
Lab., IL (United States). [1992]. 12p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-31109-ENG-38. 
(CONF-921110—40: Winter annual meeting of the American Soci- 
ety of Mechanical Engineers (ASME), Anaheim, CA (United 
States), 8-13 Nov 1992). Order Number DE93004245. Source: 
OSTI; NTIS; GPO Dep. 

Analysis has been carried out to demonstrate that a liquid nitro- 
gen cooled microchannel heat exchanger can be designed to 
maximize the heat transfer from silicon to the working fluid. The re- 
sults show that the performance of the liquid nitrogen cooled 
microchannel heat exchanger is significantly enhanced by approxi- 
mately three times over flowing water through microchannels. 


9952 (ANL-HEP-TR-92-74) A high current, short pulse 
electron source for wakefield accelerators. Ho, Ching-Hung. Ar- 
gonne National Lab., IL (United States). High Energy Physics Div. 
1992. 136p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-31109-ENG-38. Order Number 
DE93005550. Source: OSTI; NTIS; INIS; GPO Dep. 

Design studies for the generation of a high current, short pulse 
electron source for the Argonne Wakefield Accelerator are pre- 
sented. An L-band laser photocathode rf gun cavity is designed 
using the computer code URMEL to maximize the electric field on 
the cathode surface for fixed frequency and rf input power. A new 
technique using a curved incoming laser wavefront to minimize the 
space charge effect near the photocathode is studied. A preaccel- 
erator with large iris to minimize wakefield effects is used to boost 
the drive beam to a useful energy of around 20 MeV for wakefield 
acceleration experiments. Focusing in the photocathode gun and 
the preaccelerator is accomplished with solenoids. Beam dynamics 
simulations throughout the preaccelerator are performed using par- 
ticle simulation codes TBCI-SF and PARMELA. An example 
providing a useful set of operation parameters for the Argonne 
Wakefield Accelerator is given. The effects of the sagitta of the 
curved beam and laser amplitude and timing jitter effects are dis- 
cussed. Measurement results of low rf power level bench tests and 
a high power test for the gun cavity are presented and discussed. 


9953 (BARC—1992/E/008) An experimental program for 
collective acceleration of ions using intense relativistic elec- 
tron beams. Vijayan, T. (Bhabha Atomic Research Centre, 
Bombay (india). Neutron Physics Div.); Raychowdhury, P.; lyengar, 
S.K. Bhabha Atomic Research Centre, Bombay (India). 1992. [65] 
Source: OSTI; NTIS (US Sales Only); INIS. 

A program of collective ion acceleration using intense relativistic 
electron beam (IREB) of 0.25-1MeV, 6-80kA, 60ns on the Kilo Am- 
pere Linear Injector (KALI) systems to accelerate light and heavy 
ions to high energies approaching GeV with currents over tens of 
amperes, is envisaged in this report. The accelerator will make use 
of the intense space-charge field of electron beam in vacuum for 
accelerating ions which are injected into it. For ion injection, vari- 
ous alternatives, such as, localized gas puff, dielectric insert, laser 
plasma, etc. have been considered as present and long-term ob- 
jectives, Among the variety of diagnostic methods chosen for 
characterizing the accelerated ions include range-energy in foil, 
CR-39 track detector, nuclear activation technique and time-of-flight 
for energy and species determination; ion Faraday cup for current 
measurement; and Thomson parabola analyzer for determining the 
post-acceleration charge-state. In the proposed MAHAKALI collec- 
tive accelerator, protons of energy over 10 MeV and higher charge 


ERA Vol. 18, No. 4 377 





43 PARTICLE ACCELERATORS 
4303 Auxiliaries and Components 


state metal ions around a GeV are predicted using a REB of 
1MeV, 30kA, 60ns from KALI-5000. In present experiments using 
KALI-200 with REB parameters of 250keV, 60kA, 80ns, protons 
over a MeV and carbon and fluorine ions respectively for 12MeV 
and 16MeV in significant currents have been accelerated. (author). 
35 refs., figs., tabs. 


9954 (BNL—47854) Pressure relief radial passages for 
SSC. Rehak, M.L. Brookhaven National Lab., Upton, NY (United 
States). [1992]. 6p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC02-76CH00016. (CONF-920331— 
62: 4. international industrial symposium on the super collider, 
New Orleans, LA (United States), 4-6 Mar 1992). Order Number 
DE93005584. Source: OSTI; NTIS; INIS; GPO Dep. 

In the 40 mm SSC cross-section design radial helium venting 
passages located every 6 inches were present. The purpose of 
these passages was to provide escape routes for helium from the 
coil cooling passage to the bypasses during a quench. The pas- 
sages are introduced in the magnet by placing special yoke 
laminations with channels going from the bypasses to the inner ra- 
dius. The question as to whether the venting passages are still 
needed in the 50 mm design is addressed here. One might expect 
that they would be more needed here since the stored magnetic 
field energy increases considerably faster than the coil cooling pas- 
sage cross-section, unless the width of the latter is increased. 
Since the dimensions of the beam tube are not fixed at this time 
two cases are considered: a coil cooling passage gap of 1.3 mm 
and one of 5 mm. An existing computer code developed at 
Brookhaven National Laboratory by R.P. Shutt and programmed by 
K. Jellet is applied to the present problem. Pressures, helium, coil 
and yoke temperatures, and mass flows are computed during a 
quench for one magnet with no venting occurring in the intercon- 
nect regions. Only one magnet is considered here as opposed to a 
string of magnets. 


9955 (BNL—48017) A differential-delay control for ramped 
magnet current. Murray, J. (State Univ. of New York, Stony Brook, 


NY (United States). Dept. of Electrical Engineering); Olsen, R. 
Brookhaven National Lab., Upton, NY (United States). [1992]. 5p. 
Sponsored by USDOE, Washington, DC (United States). DOE 


Contract AC02-76CH00016. (CONF-9207165-1: IEEE regional 
control conference, Brooklyn, NY (United States), Jul 1992). Order 
Number DE93003168. Source: OSTI; NTIS; GPO Dep. 

A differential-delay control system has been designed and imple- 
mented for the main dipole magnet power supply of the booster 
ring at the National Synchrotron Light Source at Brookhaven 
National Lab. The control algorithm was implemented on a floating- 
point digital signal processor; in tests, the use of digital 
signal-processing techniques gave a factor of ten improvement in 
the tracking response time, together with a modest improvement in 
tracking accuracy. 


9956 (BNL-48509) The BNL polarized H~ lon source de- 
velopment program. Kponou, A.; Alessi, J.; Hershcovitch, A.; 
DeVito, B. Brookhaven National Lab., Upton, NY (United States). 
[1992]. 6p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC02-76CH00016. (CONF-921145-5: Pro- 
duction and neutralization of negative ions and beams, Upton, NY 
(United States), 9-13 Nov 1992). Order Number DE93007282. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Polarized protons have been available for acceleration in the 
AGS for the high energy physics program since 1984. The polar- 
ized H~ source, PONI-1, has routinely supplied a 0.4 Hz, 400 
usec pulse having a nominal intensity of 40 yA. Polarization is 
~80% out of the ion source. After PONI- 1 became operational, a 
program was initiated to develop a more intense source based on 
a cold ground state atomic beam source, followed by ionization of 
the polarized H° beam by D~- charge exchange. Various phases of 
this work have been fully reported elsewhere, and only a summary 
is given here. 


9957 (CEA-LNS-GT-92-12) RF separated kaon and an- 
tiproton beam for momenta from 10 to 20 GeV/C at kaon. 
Doornbos, J. (Laboratoire National Saturne, Centre d’Etudes de 
Saclay, 91 - Gif-sur-Yvette (France)). Laboratoire National Saturne, 
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Centre d’Etudes de Saclay, 91 - Gif-sur-Yvette (France). 1992. [31] 
Source: OSTI; NTIS (US Sales Only); INIS. 

This report gives results of the study of an RF separated beam 
in the momentum range of 10 to 20 GeV/c. The RF separation is 
achieved by a system of three 2.8 GHz RF cavities, which reduces 
the transmission of unwanted particles by a factor of one thousand. 
A variety of conditions has been studied. The optics has been de- 
signed to minimize aberrations in the vertical separation plane. 
This was done by a suitable choice of the first order optics. Since 
no correction for second order optics aberrations is necessary the 
beam line does not contain a single sextupole. 


9958 (DOE/ER/40613-2) [New technology for linear collid- 
ers]: Annual progress report and renewal proposal. Mcintyre, 
P.M. Texas A and M Univ., College Station, TX (United States). 
Dept. of Physics. 12 Aug 1992. 89p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract FG02-91ER40613. 
Order Number DE93005703. Source: OSTI; NTIS; INIS; GPO Dep. 
This report discusses the following topics on research of mi- 
crowave amplifiers for linear colliders: Context in current 
microwave technology development; gated field emission for mi- 
crowave cathodes; cathode fabrication and tests; microwave 
cathode design using field emitters; and microwave localization. 


9959 (FNAL/C-92/290) Optical signal acquisition and pro- 
cessing in future accelerator diagnostics. Jackson, G.P. (Fermi 
National Accelerator Lab., Batavia, IL (United States)); Elliott, A. 
Fermi National Accelerator Lab., Batavia, IL (United States). 
[1992]. 16p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC02-76CH03000. (CONF-9206193—21: 
Advanced accelerator concepts workshop, Port Jefferson, NY 
(United States), 14-20 Jun 1992). Order Number DE93005972. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Beam detectors such as striplines and wall current monitors rely 
on matched electrical networks to transmit and process beam infor- 
mation. Frequency bandwidth, noise immunity, reflections, and 
signal to noise ratio are considerations that require compromises 
limiting the quality of the measurement. Recent advances in fiber 
optics related technologies have made it possible to acquire and 
process beam signals in the optical domain. This paper describes 
recent developments in the application of these technologies to ac- 
celerator beam diagnostics. The design and construction of an 
optical notch filter used for a stochastic cooling system is used as 
an example. Conceptual ideas for future beam detectors are also 
presented. 


9960 (FNAL/C—92/372) The Fermilab Main Injector. Mishra, 
C.S. Fermi National Accelerator Lab., Batavia, IL (United States). 
Nov 1992. 5p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC02-76CH03000. (CONF-921122-32: 
Meeting of the Division of Particles and Fields of the American 
Physics Society, Batavia, IL (United States), 10-14 Nov 1992). Or- 
der Number DE93007035. Source: OSTI; NTIS; INIS; GPO Dep. 

The Fermilab Main Injector is a new 150 GeV proton syn- 
chrotron, designed to replace the Main Ring and improve the high 
energy physics potential of Fermilab. The status of the Fermilab 
accelerator complex upgrade will be discussed. 


9961 (FNAL/C-92/379) Possible methods of measuring 
the length of sub-picosecond electron bunches in the fre- 
quency domain. Jackson, G.P. Fermi National Accelerator Lab., 
Batavia, IL (United States). Dec 1992. 11p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC02-76CH03000. 
(CONF-9206193-22: Advanced accelerator concepts workshop, 
Port Jefferson, NY (United States), 14-20 Jun 1992). Order Num- 
ber DE93007038. Source: OSTI; NTIS; INIS; GPO Dep. 

The traditional method of measuring extremely short electron 
beams using streak cameras begins to become problematic and 
expensive at bunch lengths at a picosecond and below. In this pa- 
per a few alternatives, based on the differential measurement of 
the Fourier spectrum of the longitudinal charge distribution of a 
bunch are suggested and evaluated. 


9962 (FNAL-TM-—1801) Antiproton noise source for the 
Tevatron. McConnell, D.; Fellenz, B. Fermi National Accelerator 
Lab., Batavia, IL (United States). 26 Oct 1992. 5p. Sponsored by 





USDOE, Washington, DC (United States). DOE Contract AC02- 
76CH03000. Order Number DE93006924. Source: OSTI; NTIS; 
INIS; GPO Dep. 

A new system for exciting the beam in the Tevatron has been in- 
stalled in the A1 service building and in the A17 medium straight 
section. The purpose of the system is to make betatron tune mea- 
surements. 


9963 (INIS-mf-13374, pp. 50) Neutron sources for boron 
neutron therapy. Harrington, B.V. (Australian Nuclear Science and 
Technology Organisation, Lucas Heights (Australia)); Storr, G.; 
Allen, B.J.; Meriaty, H.; Godfrey, R. Australian Inst. of Nuclear Sci- 
ence and Engineering, Lucas Heights, NSW (Australia). 1991. [63] 
(CONF-9110426-: AINSE rediation biology conference, Lucas 
Heights (Australia), 2-4 Oct 1991). In 13th AINSE radiation biology 
conference: conference handbook. Order Number DE93609131. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 2 refs. NEUTRON SOURCES/neutron 
capture therapy; AUSTRALIA; EXPERIMENTAL DATA; HIFAR RE- 
ACTOR; NEUTRON FLUX; THERMAL NEUTRONS 


9964 (INIS-SU-327/A, pp. 66-73) Primakov polarimeter at 
Fermilab polarized proton/antiproton beam facility. Underwood, 
D. Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Serpukhov (Russian Federation). Inst. Fiziki Vysokikh Ehn- 
ergij. 1990. [455] (CONF-8909270—: 3. workshop on high energy 
spin physics, Protvino (USSR), 5-7 Sep 1989). In Spin-89: 3. 
Workshop on high energy spin physics. Order Number 
DE93615286. Source: OSTI; NTIS (US Sales Only); INIS. 

Beam polarization measurements using Primakoff polarimeter 
carried out at the Fermilab 185 GeV proton/antiproton beam line 
have been performed. Primakoff polarimeter consists of a Pb tar- 
get, veto counters around the target, a fine segmented lead-glass 
calorimeter, plastic scintillators, a magnet to measure the proton 
momentum and a trigger counters. The obtained results proved 
that the beam was polarized as designed. 9 refs.; 4 figs. 


9965 (INIS-SU-327/A, pp. 374-389) Polarized proton and 
antiproton experiments at Ferilab E-581/704. Tanaka, N. Gosu- 
darstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Serpukhov (Russian Federation). Inst. Fiziki Vysokikh Ehnergij. 
1990. [455] (CONF-8909270—: 3. workshop on high energy spin 
physics, Protvino (USSR), 5-7 Sep 1989). In Spin-89: 3. Workshop 
on high energy spin physics. Order Number DE93615286. Source: 
OSTI; NTIS (US Sales Only); INIS. 

A description of the polarized-beam facility, measurements of 
beam polarization by two independent polarimeters, asymmetry 
measurements in the 2° production at large X, and experiments 
with polarized beams in the near future at Fermilab is presented. 7 
refs.; 23 figs. 


9966 (INIS-SU-—327/A, pp. 390-391) Experimental study on 
the Cr® stable complexes at low temperatures. Vertij, A.A.; Get- 
manskij, N.V.; lvanchenko, 1.V.; Orlov, V.D.; Popenko, N.A.; 
Tarapov, S.|. Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj 
Ehnergii SSSR, Serpukhov (Russian Federation). Inst. Fiziki 
Vysokikh Ehnergij. 1990. [455] (In Russian). (CONF-8909270-: 3. 
workshop on high energy spin physics, Protvino (USSR), 5-7 Sep 
1989). In Spin-89: 3. Workshop on high energy spin physics. Order 
Number DE93615286. Source: OSTI; NTIS (US Sales Only); INIS. 

The development of experimental investigations of angular scat- 
tering of various radiations on oriented nuclei encourages the 
search of new substances for polarized nuclear targets. Stable Cr 
complexes in 1,2-propylene glucol solution are widely used for 
these purposes. The paper presents the results of investigation of 
the given class of substances by the method of electron paramag- 
netic resonance (EPR) in the short-wave region of the milimeter 
range using ’Buran’ radiospectrometers in 0.31 < T < 4.2 K tem- 
perature range. 1 ref.; 1 fig.; 1 tab. 


9967 


(INIS-SU-327/A, pp. 392-393) Effect of nonlinearity 
of spin interaction with electromagnetic resonance field on 
characteristics of polarized nuclear target. Vertij, A.A.; Gavrilov, 
S.P.; Shestopalov, V.P. Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Serpukhov (Russian Federation). Inst. 
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Fiziki Vysokikh Ehnergij. 1990. [455] (In Russian). (CONF- 
8909270—: 3. workshop on high energy spin physics, Protvino 
(USSR), 5-7 Sep 1989). In Spin-89: 3. Workshop on high energy 
spin physics. Order Number DE93615286. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Interaction of incident nuclear particle beam with J = 1/2 (neu- 
trons) spin and (J = 1/2) protons with the target substance is 
considered. It is shown that neutron polarization at the target exit 
and neutron transparency (G) of the target depend significantly on 
incident wave amplitude level and physical parameter values which 
characterize the target, such as target temperature, resonator mir- 
ror reflection factor, number of spins interacting with the field, etc. 
Under interaction of neutrons with a target resonator which fea- 
tures a high mirror reflection factor and low losses for absorption 
which is not related to magnetic dipole absorption, a bistable re- 
sponse of neutron polarization and G manifests itself. 1 ref. 


9968 (INIS-SU-327/A, pp. 394) Experimental study on 
nonlinear processes during pumping of nuclear target param- 
agnetic substances. Vertij, A.A.; Gavrilov, S.P.; Tarapov, S.1I. 
Gosudarstvennyj] Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Serpukhov (Russian Federation). Inst. Fiziki Vysokikh Ehn- 
ergij. 1990. [455] (In Russian). (CONF-8909270-: 3. workshop on 
high energy spin physics, Protvino (USSR), 5-7 Sep 1989). in 
Spin-89: 3. Workshop on high energy spin physics. Order Number 
DE93615286. Source: OSTI; NTIS (US Sales Only); INIS. 

Electron paramagnetic resonance (EPR) in a sample (plane- 
parallel layer of chromium-containing organic substance) placed 
inside a quasioptical resonator is investigated taking into account 
nonlinear interactions of the matter with a SHF field in order to 
choose optimal operation conditions for a polarized target. Conclu- 
sions are made that bistability phenomenon, encompassing both 
target transparency characteristics and polarization values of pro- 
tons and interacting particles, shall be observed in real polarized 
nuclear targets. 


9969 (INIS-SU—327/A, pp. 395-396) Study of spectral char- 
acteristics of ammonium irradiated at 90 K. Belyaev, A.A. (AN 
Ukrainskoj SSR, Kharkov (Ukraine). Fiziko-Tekhnicheskij Inst.); 
Get’man, V.A.; Dzyubak, A.P. Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Serpukhov (Russian Feder- 
ation). Inst. Fiziki Vysokikh Ehnergij. 1990. [455] (In Russian). 
(CONF-8909270-: 3. workshop on high energy spin physics, 
Protvino (USSR), 5-7 Sep 1989). In Spin-89: 3. Workshop on high 
energy spin physics. Order Number DE93615286. Source: OST]; 
NTIS (US Sales Only); INIS. 

The results of the investigation of spectral characteristics of deu- 
teriorized ammonium analog irradiated by 500 MeV electrons at 90 
K are presented. The substance is used as material for deuteron 
and proton polarized targets. The analysis of EPR lines allowed to 
establish the following parameters of NDz2 radical: electron g-factor 
equals 2.0042 + 0.0003, deuteron polarization P, = 34.5%; P_ = 
35.8%. The distance between polarization maxima is H = 92 + 5 
kOe. 2 refs.; 1 tab. 


9970 (INIS-SU-327/A, pp. 397-401) Irradiated ammonium 
polarization study. Belyaev, A.A. (AN Ukrainskoj SSR, Kharkov 
(Ukraine). Fiziko-Tekhnicheskij Inst.); Get’man, V.A.; Dzyubak, A.P. 
Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Serpukhov (Russian Federation). Inst. Fiziki Vysokikh Ehn- 
ergij. 1990. [455] (In Russian). (CONF-8909270—: 3. workshop on 
high energy spin physics, Protvino (USSR), 5-7 Sep 1989). In 
Spin-89: 3. Workshop on high energy spin physics. Order Number 
DE93615286. Source: OSTI; NTIS (US Sales Oniy); INIS. 

The results of EPR-spectra investigation in an irradiated ammo- 
nium at 1 K and after annealing at 50-60 K as well as in case of 
preirradiation at 90 K are described. The results of the investiga- 
tion of polarization dependence on magnetic field are presented. 
Causes of a high radiation stability of polarization in ammonium 
are explained. 3 refs.; 3 figs. 


9971 (INS-898) Development of a 2.45GHz compact 
higher order mode ECR ion source. Tojyo, E.; Ohshiro, Y.; Oy- 
aizu, M.; Shirakabe, Y. Tokyo Univ., Tanashi (Japan). Inst. for 
Nuclear Study. Oct 1991. 4p. (CONF-9111293—: 8. symposium on 
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accelerator science and technology, Wako (Japan), 25-27 Nov 
1991). Order Number DE93764373. Source: OSTI; NTIS; INIS. 

A new type of a compact ECR ion source has been designed 
and is being manufactured. It uses 2.45 GHz microwave frequency 
and has enough field strength to be operated at second harmonic 
mode in addition to the fundamental one. The most remarkable 
feature of this source is that it is made of permanent magnets only 
; The required axial field had been realized by use of 'mirror-field 
forming flanges’ which are constructed by many rectangular mag- 
nets. We report this feature, the design parameters and the field 
configurations of the source. (author). 


9972 (INS-T-510) Analysis of beam feedback loops of RF 
acceleration system at TARN Il. Katayama, Takeshi. Tokyo Univ., 
Tanashi (Japan). Inst. for Nuclear Study. Aug 1992. 41p. Order 
Number DE93764438. Source: OSTI; NTIS; INIS. 

Two beam-feedback-loops are prepared for the frequency control 
of RF acceleration system at cooler-synchrotron TARN Il. One is 
the phase-loop and the other the radial-position-loop. In the 
present paper, the effects of these loops on the beam dynamics in 
the synchrotron are studied on the basis of Laplace transformation 
approach as well as the numerical values for the synchrotron ac- 
celeration at TARN Il. (author). 


9973 (INS-T-512) New program to control the power sup- 
plies of injection line at the TARN Il. Yoshizawa, Jun; Tomizawa, 
Masahito. Tokyo Univ., Tanashi (Japan). Inst. for Nuclear Study. 
Aug 1992. 43p. Order Number DE93764435. Source: OSTI; NTIS; 
INIS. 

A new program to control the power supplies of the magnets or 
inflectors at the TARN Il injection line has been developed. This 
program is written in TURBO C++. In this program, power supplies 
can be operated using one menu on the screen. As a result, many 
power supplies are rapidly controlled with the easy operation. Infor- 
mation concerning set values and status, such a local/remote or 
on/off, are obtained from a screen. Status informations concerning 
power supplies are surveyed with a CAMAC system and displayed 
every several minutes. Any problems with the power supplies is 
also displayed, and informed to the operator by an alarm. After op- 
erations of power supplies, status information concerning all of the 
power supplies is automatically saved in the file. This information 
can be used to initialize the power supplies. In this paper, the ba- 
sic idea and structure of this program are described. (author). 


9974 (JINR-1-47-91, pp. 47-51) Production of high inten- 
sity heavy lon beams for the experiments on a gas-filled 
separator. Gikal, B.N.; Gul’bekyan, G.G.; Oganesyan, Yu.D.; 
Popenko, A.G. Joint Inst. for Nuclear Research, Dubna (Russian 
Federation). 1991. (In Russian). In JINR rapid communications: 
Collection. [69] Order Number DE93616535. Source: OSTI; NTIS 
(US Sales Only); INIS. 

A gas-filled separator of heavy ions induced reactions products 
permits a substantial suppression of the background from primary 
beam ions. This feature allows one to obtain an extremely inten- 
sive ion beam from the cyclotron U-400. Experimental studies were 


performed to investigate the operation of various stripping carbon 
foils. 7 refs.; 2 figs. 


9975 (JINR—-4-50-91, pp. 37-40) Beam stretching in the 
JINR phasotron by phase displacement. Onishchenko, L.M.; 
Shakun, N.G.; Shishlyannikov, P.T. Joint Inst. for Nuclear Re- 
search, Dubna (Russian Federation). 1991. (In Russian). In JINR 
rapid communications: Collection. [40] Order Number 
DE93611027. Source: OSTI; NTIS (US Sales Only); INIS. 

This is a first time when phase displacement is used for the 
beam stretching in a phasotron. The experimental results encour- 
age the continuation of investigations. 4 refs.; 5 figs. 


9976 


(JINR-9-91-461) Development and investigation of 
the electrostatic system of ion beam extraction from the U- 
400M isochronous cyclotron. Bekhterev, V.V. (Joint Inst. for 
Nuclear Research, Dubna (Russian Federation). Lab. of Nuclear 
Reactions); Klenin, B.A.; Kozlov, S.I. Joint Inst. for Nuclear Re- 
search, Dubna (Russian Federation). 1991. [7] (in Russian). 
Source: OSTI; NTIS (US Sales Only); INIS. 
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Results of the investigation of electrostatic ion beam extraction 
from the U-400M isochronous cyclotron are presented. On the ba- 
sis of these investigations the system of ion extraction from the 


accelerator is designed. Specifications of the system are given. 5 
refs.; 10 figs. 


9977 (JINR-9-91-535) Improvement of time homogeneity 
of slow beam extraction from the synchrophasotron. Issinskij, 
1.B. (Joint Inst. for Nuclear Research, Dubna (Russian Federation). 
Lab. of High, Energy); Sikolenko, V.F. Joint Inst. for Nuclear Re- 
search, Dubna (Russian Federation). 1991. [12] (In Russian). 
Source: OSTI; NTIS (US Sales Only); INIS. 

The slow extraction of a beam at the synchrophasotron with 
small time fluctuations became possible after constructing the fol- 
lowing systems: stabilization of the magnetic field on a flat top to a 
sufficiently small ripple level at which the beam current feedback 
system begins to operate normally (with stability); operation of the 
additional winding located on the pole faces of the synchropha- 
sotron magnet (active filter); an extracted beam feedback system. 
Last system changes the extraction velocity of circulating particles 
and also allows to choose the value of extracted beam current. 
The reached time homogeneity of the beam current when ace 
system are in use is about 90%. Now three systems are under op- 
eration. 15 refs.; 5 figs.; 1 tab. 


9978 (JINR-R-8-91-509) Matching the capacities of the 
wetscrew compressor stages Cascade-80/25. Agapov, N.N. 
(Joint Inst. for Nuclear Research, Dubna (Russian Federation). 
Lab. of High Energy); Mazarskij, V.L.; Karaganov, L.T.; Keremet- 
skij, V.A.; Vernyj, A.L.; Kupriyanov, A.N.; Nazmutdinov, R.M. Joint 
Inst. for Nuclear Research, Dubna (Russian Federation). 1991. [6] 
(In Russian). Source: OSTI; NTIS (US Sales Only); INIS. 

Tests of matching the capacities of the first and second stages of 
the helium wetscrew compressor Cascade-80/25 are completed. 
The following two methods are investigated: gas bypassing with 
delivery at suction of the first stage and gas throttling at suction of 
the first stage. A higher efficiency of the second method is con- 


firmed. The optimum operating conditions of the compressor are 
determined. 5 refs.; 1 fig. 


9979 (JINR-R-8-91-510) Investigation of the helium 
wetscrew compressor Cascade-80/25 in vacuum-compressor 
regime. Agapov, N.N. (Joint Inst. for Nuclear Research, Dubna 
(Russian Federation). Lab. of High Energy); Vernyj, A.L.; 
Kupriyanov, A.N.; Mazarskij, V.L.; Nazmutdinov, R.M.; Karaganov, 
L.T.; Keremetskij, V.A. Joint Inst. for Nuclear Research, Dubna 
(Russian Federation). 1991. [4] (In Russian). Source: OSTI; NTIS 
(US Sales Only); INIS. 

The possibility of using the helium wetscrew compressor 
Cascade-80/25 in cryogenic supply systems for different refrigera- 
tion regimes of helium compression under subatmospheric 
pressure, i.e., in the vacuum-compression regime, is shown. It has 
been found that the operation efficiency of the compressor remains 


sufficiently high over the range of back pressures 40(0.4) - 90(0.9) 
kPa. 6 refs.; 1 fig. 


9980 (JINR-R-9-91-479) Radio-frequency preinjector. Gov- 
orov, A.l. (Joint Inst. for Nuclear Research, Dubna (Russian 
Federation). Lab. of High Energy); Monchinskij, V.A.; Popov, V.A.; 
Reshetnikova, K.A.; Semenyushkin, |.N.; Slesarev, V.V.; Khvas- 
tunov, M.S. Joint Inst. for Nuclear Research, Dubna (Russian 
Federation). 1991. [6] (in Russian). Source: OSTI; NTIS (US Sales 
Only); INIS. 

A radio-frequency preinjector for the first stage of the Nuclotron 
injection complex at the Laboratory of High Energies, JINR is pre- 
sented. The preinjector is based on a quarterwave resonator with 
two accelerating gaps. The input ion energy does not exceed 70/q 
keV (q - is the charge of ions), the output ion energy is ~ 1 MeV 
(for protons) and 380 keV/A (for ions with 0.33 < q/A < 0.50, A - 
is the mass numbers of ions). 4 refs.; 2 figs.; 2 tabs. 


9981 (JINR-R-9-91-480) Choice of system for beam de- 
flection on the inside target of cyclotron U-1201. Dmitrievskij, 
V.P. (Joint Inst. for Nuclear Research, Dubna (Russian Federa- 
tion). Lab. of Nuclear Problems); Zaplatin, N.L.; Samsonov, E.V. 





Joint Inst. for Nuclear Research, Dubna (Russian Federation). 
1991. [6] (In Russian). Source: OSTI; NTIS (US Sales Only); INIS. 
Different magnetic system ensuring the radial beam jump ~ 15 
mm on the target in proton energy 25-37 MeV are examined. The 
regenerative system with parameters: gradients: -5 T/m and 2 T/ 
m; lengthes: 24 deg and 20 deg, for peeler and regenerator, 
respectively, is chosen. Geometry of the system elements, its mag- 
netic field characteristics and arrangement of the elements and the 
target in the chamber of the accelerator are given. 4 refs.; 7 figs. 


9982 (JINR-R-9-91-555) The magnetic structure calcula- 
tion for the ion source DECRIS-14. Akishin, P.G. (Joint Inst. for 
Nuclear Research, Dubna (Russian Federation). Lab. of Nuclear 
Reactions); Efremov, A.A.; Kutner, V.B. Joint Inst. for Nuclear Re- 
search, Dubna (Russian Federation). 1991. [4] (In Russian). 
Source: OSTI; NTIS (US Sales Only); INIS. 

The magnetic structure modeling for the multicharged ion source 
DECRIS-14 has been carried out. The magnetic structure includes 
the axial fied magnetic system and permanent magnet hexapole 
for the radial magnetic field formation. The POISSON group of 
codes was used for the previous approximation. The complete 
magnetic field map with consideration of hexapole endfields was 
obtained by special program, which used a volume integral equa- 
tion method. The magnetic field distribution, measured on ion 
source, which realized according to previous modeling, corre- 
sponds to results of calculation. 4 refs.; 8 figs. 


9983 (JINR-R-9-91-558) Diagnostics of a multicharged 
heavy ion beam with the help of microparticle distributed tar- 
get. Gul’bekyan, G.G. (Joint Inst. for Nuclear Research, Dubna 
(Russian Federation). Lab. of Nuclear Reactions); Mel’nikov, V.N.; 
Tsybin, O.Yu. Joint Inst. for Nuclear Research, Dubna (Russian 
Federation). 1991. [6] (In Russian). Source: OSTI; NTIS (US Sales 
Only); INIS. 

Experiment with the heavy ion accelerator (U-400 isochronous 
cyclotron) were made by using a dispersed volume internal target 
for the ion beam diagnostic development. The target has been 
prepared in vacuum with microparticles of luminophor or other ma- 
terials. The dispersal of microparticles dust has been made with 
the electromechanical microvibrator for a short time interval equal 
to few seconds. Microparticles have been heated before hand in 
vacuum to remove residual gas. The investigation results have 
been shown significant possibilities of the new perturbation diag- 
nostic method. The information about ion coordinates, internal 
structure, quality of magnetic field compression, ion current magni- 
tude may be presented at a display. 7 refs.; 3 figs. 


9984 (JINR-R-13-91-556) Direct-current stabllizer. 
Kalinichenko, V.V. (Joint Inst. for Nuclear Research, Dubna (Rus- 
sian Federation). Lab. of Nuclear Problems). Joint Inst. for Nuclear 
Research, Dubna (Russian Federation). 1991. [6] (In Russian). 
Source: OSTI; NTIS (US Sales Only); INIS. 

A direct-current stabilizer is proposed. Its measuring part is 
based on a magnetic modulation device for comparison of constant 
voltages, a standard measuring manganin shunt with voltage drop 
rating 75 mV, a source of reference current and a reference resis- 
tor. The structure scheme of the stabilizer and its principle of 
operation are discussed, basic information on the design of a 
model of the measuring part of the stabilizer for current rating 600 
A is given. The model test showed that the relative current instabil- 
ity did not exceed 10~° in 8 hours. 5 refs.; 4 figs. 


9985 (Jue+-2633) Build-up of a liquid hydrogen target 
with extremely thin windows. Jaeckle, V.G. Forschungszentrum 
Juelich GmbH (Germany). Inst. fuer Kernphysik. Jun 1992. 54p. (In 
German). Order Number DE93758662. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Small hydrogen targets with only a few cubic millimeters of liquid 
have many advantages in experiments on accelerators with phase- 
space cooled particle beams. In order to achieve good suppression 
of systematic errors by secondary reactions in the target and in the 
target windows, the thickness of the foil window for a 1 mm target 
may only be 0.3 um. A pressure difference of 200 mbar permits 
the use of such thin foils (with a diameter of 6 mm). A purely me- 
chanical pressure control unit was built, which consists of soft 
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bellows and a loading weight. The pressure difference from a vac- 
uum, which is in the bellows, is set by the weight on the bellows. 
The working parameters were chosen so that deuterium, nitrogen 
and oxygen can be used. The pressure variations in the cell are 
only + 2.5 mbar. A mixing of gaseous and liquid hydrogen in the 
target cell and the formation of bubbles due to free convection can 


be prevented. A quiet volume of liquid hydrogen free of bubbles 
was obtained. (orig/HP). 


9986 (KEK-92-10) Proposal of a separated-type proton 
drift tube linac for a medium-energy structure. Kato, Takao. Na- 
tional Lab. for High Energy Physics, Tsukuba, Ibaraki (Japan). Jul 
1992. 14p. Order Number DE93764503. Source: OSTI; NTIS; INIS. 

A separated-type drift tube linac for medium energies from 150 
to 300 MeV is proposed for a continuous-beam proton linac. The 
average effective shunt impedance increases by 55% compared 
with that of an alternating-periodic structure of the on-axis coupling 
type. Some technical difficulties in the manufacturing, alignment 
and cooling of the drift tube linac are greatly reduced by eliminat- 
ing the focusing quadrupole magnets from the drift tubes. A 
modified design of a high-energy, high-average current 1-GeV pro- 
ton linac with a continuous-beam is presented. It is pointed out that 
sudden transitions of focusing forces on both transverse and longi- 
tudinal motions, due to a change in the type of accelerating 
structure, are induced at two separated spots in the modified linac. 
On the contrary, they are induced simultaneously at the same spot 
in the originally proposed linac. (author). 


9987 (KEK-92-14) Symplectic integration for complex 
wigglers. Forest, E.; Ohmi, Kazuhito. National Lab. for High En- 
ergy Physics, Tsukuba, Ibaraki (Japan). Sep 1992. 12p. Order 
Number DE93764506. Source: OSTI; NTIS; INIS. 

Using the example of the helical wiggler proposed for the KEK 
photon factory, we show how to integrate the equation of motion 
through the wiggler. The integration is performed in cartesian coor- 
dinates. For the usual expanded Hamiltonian (without square root), 
we derive a first order symplectic integrator for the purpose of 
tracking through a wiggler in a ring. We also show how to include 
classical radiation for the computation of the damping decrement. 
(author). 


9988 (KEK-PROC-—92-4) Proceedings of the 8th meeting 
on ultra high vacuum techniques for accelerators and storage 
rings. Ishimaru, Hajime; Suetsugu, Yusuke (eds.). National Lab. 
for High Energy Physics, Tsukuba, Ibaraki (Japan). May 1992. 
464p. (In Japanese, English). (CONF-9203224—: 8. meeting on ul- 
tra high vacuum techniques for accelerators and storage rings, 
Tsukuba (Japan), 12-13 Mar 1992). Order Number DE93764168. 
Source: OSTI; NTIS; INIS. 

This issue is the collection of the papers presented at the title 


meeting. The 47 of the presented papers are indexed individually. 
(J.P.N.). 


9989 (KlYal-92-4) The focusing by the doublet of 
quadrupole lenses. Kolotyj, V.V.; Kisurin, K.K.; Maksimov, Yu.K.; 
Pashin, V.A. AN Ukrainskoj SSR, Kiev (Ukraine). Inst. Yadernykh 
Issledovanij. 1992. [16] (In Russian). Source: OSTI; NTIS (US 
Sales Only); INIS. 

The beam focusing of accelerated charged particles by the dou- 
blet of quadrupole lenses, the image of beam cross-section on 
phase plane, the difference of geometrical optics from beam optics 
are described as well as specific examples of focusing calculations 
are presented. The developed programme for computers operates 


with a user in the interactive operation. 6 refs.; 6 figs.; 2 tables. 
(author). 


9990 (KlYal-92-7) Monochromator SP-017. The results of 
the first experiments. Shvedov, A.A. (and others); Goryunov, 
O.Yu.; Ostashko, V.V. AN Ukrainskoj SSR, Kiev (Ukraine). Inst. 
Yadernykh Issledovanij. 1992. [12] (In Russian). Source: OSTI; 
NTIS (US Sales Only); INIS. 

The results of the first experiments on parameter investigation of 
monochromator SP-017 as well as the energetic resolution of tele- 
scopes consisting of Si-detectors on beams of mono chromated 
deuterons and a-particles are presented. The experiments showed 
that in the dispersion condition the monochromator SP-017 allows 
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to obtain the non mono chromaticity 1.5x10~%. It was established 
that the peak width of deuteron elastic scattering Ey=19.7 MeV in 
the *7Al+a-reaction, caused by the intrinsic resolution of Ge- 
detector and beam non mono chromaticity was 46 keV. The 
energetic telescope resolution of Si-detectors is AE,=150 keV at 
E.=39,5 MeV. 12 refs.; 6 figs.; 1 table. (author). 


9991 (LA-SUB-93-18) NMS Prototype development final 
report. Lepetich, J.E. Los Alamos National Lab., NM (United 
States). [1993]. 9p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-36. Contract 9-XQ0-H5408-1. 
Order Number DE93006554. Source: OST; NTIS; INIS; GPO Dep. 

Program for development of NMS prototype for LAMPF con- 
sisted of 5 tasks: crystal procurement specification, inspectior/ 
evaluation of Cs! crystals, design/fabrication of crystal housing, de- 
sign/fabrication of PMT shields, and packaging of crystals in the 
housing. 


9992 (LA-UR-92-4147) Monte Carlo based formula for es- 
timating penetration of radiation shielding at forward angles. 
Wilkinson, C.A.; Fitzgerald, D.H.; Frankle, S.C.; Hutson, R.L.; 
Macek, R.J. Los Alamos National Lab., NM (United States). [1992]. 
3p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. (CONF-9210264-2: Particle and fields 
conference, Batavia, IL (United States), 13-17 Oct 1992). Order 
Number DE93005437. Source: OSTI; NTIS; INIS; GPO Dep. 

The assessment of radiation shielding for the beam lines and ex- 
perimental areas at the Los Alamos Meson Physics Facility 
(LAMPF) required a quick and simple method of esiimating dose 
equivalent rates for primary 800-MeV proton beam spills in the for- 
ward direction. In this study, we show that forward production dose 
equivalent rates can be characterized by a Moyer Model formula 
normally used for transverse production angles. Appropriate pa- 
rameters for the forward formula were determined by fitting the 
results of a Monte Carlo simulation. 


9993 (LA-UR-92-4148) A comparison of analytic models 


for estimating dose equivalent rates in shielding with beam 
spill measurements. Frankie, S.C.; Fitzgerald, D.H.; Hutson, R.L.; 
Macek, R.J.; Wilkinson, C.A. Los Alamos National Lab., NM 
(United States). [1992]. 3p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-36. (CONF- 


9210264—-1: Particle and fields conference, Batavia, IL (United 
States), 13-17 Oct 1992). Order Number DE93005426. Source: 
OSTI; NTIS; INIS; GPO Dep. 

A comparison of 800-MeV proton beam spill measurements at 
the Los Alamos Meson Physics Facility (LAMPF) with analytical 
model calculations of neutron dose equivalent rates (DER) show 
agreement within factors of 2-3 for simple shielding geometries. 
The DER estimates were based on a modified Moyer model for 
transverse angles and a Monte Carlo based forward angle model 
described in the proceeding paper. 


9994 (LA-UR-92-4340) Polarization of irradiated lithium 
hydride. Jarmer, J.J.; Penttilae, S. Los Alamos National Lab., NM 
(United States). [1992]. 6p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-36. (CONF- 
921131—1: 10. international symposium on high-energy spin 
physics, Nagoya (Japan), 9-14 Nov 1992). Order Number 
DE93005466. Source: OSTI; NTIS; INIS; GPO Dep. 

Samples of 7LiH material were irradiated with an electron beam 
of 30 MeV; doses ranged from 0.5 to 3.6«10'7e—/em?. During irra- 
diation the material was cooled by cold helium gas with a gas 
temperature range of 180-200 K. The samples were dynamically 
polarized in either a dilution or a He evaporation refrigerator in a 
2.5 T. magnetic field. Polarization results and relaxation measure- 
ments are reported. 


9995 (LA-UR-92-4366) H- beam neutralization measure- 
ments in a solenoidal beam transport system. Sherman, J.; 
Pitcher, E.; Stevens, R.; Allison, P. Los Alamos National Lab., NM 
(United States). [1992]. 8p. Sponsored by Department of Defense, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-921145-3: Production and neutralization of negative ions 
and beams, Upton, NY (United States), 9-13 Nov 1992). Order 
Number DE93005460. Source: OSTI; NTIS; INIS; GPO Dep. 
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H™"4S beam space-charge neutralization is measured for 65-mA, 
35-keV beams extracted from a circular-aperture Penning surface- 
plasma source, the small-angle source. The H™S beam is 
transported to a RFQ matchpoint by a two-solenoid magnet sys- 
tem. Beam noise is typically +4%. A four-grid analyzer is located 
in a magnetic-field-free region between the two solenoid magnets. 
H™INs potentials are deduced from. kinetic energy measurements 
of particles (electrons and positive ions) ejected radially from the 
beam channel by using a griddled energy analyzer. Background 
neutral gas density is increased by the introduction of additional Xe 
and Ar gases, enabling the H™”’® beam to become overneutral- 
ized. 


9996 (LBL-32288) Self-amplified spontaneous emission 
for short wavelength coherent radiation. Kim, KJ.; Xie, M. 
Lawrence Berkeley Lab., CA (United States). Sep 1992. 16p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC03-76SF00098. (ESG—187;CONF-9208142-—18: 14. international 
free electron laser conierence, Kobe (Japan), 23-28 Aug 1992). 
Order Number DE93004724. Source: OSTI; NTIS; INIS; GPO Dep. 

We review the recent progress in our understanding of the 
self-amplified spontaneous emission (SASE), emphasizing the ap- 
plication to short wavelength generation. Simple formulae are given 
for the start-up, exponential gain and the saturation of SASE. Ac- 
celerator technologies producing high brightness electron beams 
required for short wavelength SASE are discussed. An example 
utilizing electron beams from a photocathode-linac system to pro- 
duce 4nm SASE in the multigigawatt range is presented. 


9997 (LBL-33088) ALS longitudinal kickers. Voelker, F. 
Lawrence Berkeley Lab., CA (United States). Oct 1992. 22p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC03-76SF00098. (ESG—215;CONF-9210246-8: 1992 accelerator 
instrumentation workshop, Berkeley, CA (United States), 27-30 Oct 
1992). Order Number DE93005961. Source: OSTI; NTIS; INIS; 
GPO Dep. 

This paper discusses the coupled-bunch instability and how it 
applies to the ALS accelerator. The longitudinal ALS kicker is part 
of the bunch-to-bunch feedback system planned to control coupied- 
bunch instabilities in the ALS. The mechanical features of the kicker 
are described, and the analytic tools developed to aid in the design 
are discussed. A method to predict the performance of the kicker in 
the accelerator from measurements on a prototype are described. 


9998 (PSI-PROC—92-01, pp. 43-46) Shield design calcula- 
tions for a radioisotope production target bombardment 
station. Steyn, G.F. (National Accelerator Centre, Faure (South 
Africa)); Rooyen, T.J. van; Binns, P.J.; Hough, J.H.; Nortier, F.M.; 
Mills, S.J. Paul Scherrer Inst. (PSI), Villigen (Switzerland). 1992. 
(CONF-9109109—: 4. international workshop on targetry and target 
chemistry, Villigen (Switzerland), 9-12 Sep 1991). In Targetry ’91: 
Proceedings of the 4. international workshop on targetry and target 
chemistry. [286] Order Number DE93612045. Source: OSTI; 
NTIS; INIS. 

Multigroup discrete-ordinates radiation transport calculations 
were used to investigate the present configuration of the local radi- 
ation shield of the target bombardment station for radioisotope 
production at the National Accelerator Centre. Calculated neutron 
and y-ray dose rates and dose attenuation factors for this shield 
were compared with corresponding measurements. Finally, a para- 
metrical shield optimization study was performed. (author)2 figs., 1 
tab., 12 refs. 


9999 (PSI-PROC—92-01, pp. 106-107) Introduction: the 
changing face of accelerator target physics and chemistry. 
Sunderland, J.J. (Creighton Univ., Omaha, NE (United States)). 
Paul Scherrer Inst. (PSI), Villigen (Switzerland). 1992. (CONF- 
9109109-: 4. international workshop on targetry and target 
chemistry, Villigen (Switzerland), 9-12 Sep 1991). In Targetry ’91: 
Proceedings of the 4. international workshop on targetry and target 
chemistry. [286] Order Number DE93612045. Source: OSTI; 
NTIS; INIS. 

The explosive growth of the small accelerator industry, an off- 
shoot of the expansion of both clinical and research PET imaging, 
is driving a changing perspective in the field of accelerator targetry. 
To meet the new demands placed on targetry by the increasingly 





active and demanding PET institutions it has become necessary to 
design targets capable of producing large amounts of the four 
common positron-emitting radionuclides ('50, 19N, 1'C, 18F) with 


unfailing reliability and simplicity. The economic clinical and re- 
search survival of PET absolutely relies upon these capabilities. In 
response to this perceived need, the lion’s share of the effort in the 
field of target physics and chemistry is being directed toward the 
profuse production of these four common radioisotopes. (author). 


10000 (PSI-PROC-92-01, pp. 108-109) Report on the 
posters for chapter 3. Heselius, SJ. (Aabo Akademi, Turku 
(Finland)); Schlyer, D.J. Paul Scherrer inst. (PSI), Villigen (Switzer- 
land). 1992. (CONF-9109109-: 4. international workshop on 
targetry and target chemistry, Villigen (Switzerland), 9-12 Sep 
1991). In Targetry ’91: Proceedings of the 4. international work- 
shop on targetry and target chemistry. [286] Order Number 
DE93612045. Source: OSTI; NTIS; INIS. 

The papers in this chapter can be divided into 3 categories. The 
first is target physics which includes reports on multiple scattering, 
the effect of target length on yields, the calculation of shielding for 
a target station, and the effect of beam focusing on the yield of '8F 
from the neon gas target. The second group is the production of 
'8E both in chemical form of fluoride and in the chemical form of 
fluorine gas. The third and final category is the production of '°N in 
a liquid target. In this group are the effects of hydrogen overpres- 
sure and the effects of additives to the water target. (author). 


10001 (PSI-PROC—92-01, pp. 110-112) Target length mea- 
surement and the reconstructed target system. Helmeke, H.J. 
(Medizinische Hochschule Hannover, Abt. Nuklearmedizin und 
Spezielle Biophysik, Hannover (Germany)). Paul Scherrer Inst. 
(PSI), Villigen (Switzerland). 1992. (CONF-9109109-: 4. interna- 
tional workshop on targetry and target chemistry, Villigen 
(Switzerland), 9-12 Sep 1991). In Targetry '91: Proceedings of the 
4. international workshop on targetry and target chemistry. [286] 
Order Number DE93612045. Source: OSTI; NTIS; INIS. 

The paper discusses a target with variable length, a recon- 
structed target system and a water target for ['SF]FDG. 6 tabs. 


10002 (PSI-PROC-—92-01, pp. 113-114) The effect on yields 
due to beam focusing on a [fluorine-18]F. target. Ruth, TJ. 
(UBC/TRIUMF PET Program, Vancouver, BC (Canada)); Adam, 
M.J.; Jivan, S.; Lofvendahl, J. Paul Scherrer Inst. (PSI), Villigen 
(Switzerland). 1992. (CONF-9109109—: 4. international workshop 
on targetry and target chemistry, Villigen (Switzerland), 9-12 Sep 
1991). In Targeiry ’91: Proceedings of the 4. international work- 
shop on targetry and target chemistry. [286] Order Number 
DE93612045. Source: OSTI; NTIS; INIS. 

Preliminary results indicate that the location of the focus point 
can affect the yield from the fluorine target. This affect may be 
more severe for conditions where the irradiation is of longer dura- 
tion. The results demonstrate the importance of having proper 
alignment of the target on the beamline in order to maximize the 
yield. This is especially true for configurations that do not have fo- 
cusing magnets to adjust the beam, for example in the newer small 
accelerators with targets near or on the accelerator itself. (author) 
1 fig., 1 tab., 2 refs. 


10003 (PSI-PROC—92-01, pp. 115-116) Development of a 
mini-size six-target revolver for a low-energy dual beam H-- 
cyclotron. Heselius, S.J. (Aabo Akademi, Accelerator Lab., Turku 
(Finland)). Paul Scherrer Inst. (PSI), Villigen (Switzerland). 1992. 
(CONF-9109109—: 4. international workshop on targetry and target 
chemistry, Villigen (Switzerland), 9-12 Sep 1991). In Targetry ’91: 
Proceedings of the 4. international workshop on targetry and target 
chemistry. [286] Order Number DE93612045. Source: OSTI; 
NTIS; INIS. 

In a negative-ion cyclotron with beam extraction proximating 
100% the radiation shielding problems are concentrated to the tar- 
gets. A small-size multi-target system minimizes the amount of 
material required for shielding the targets and thus the weight, 
space and costs of the radiation shielding around the machine. 
(author) 2 figs., 1 tab., 4 refs. 


10004 (PSI-PROC-92-01, pp. 117-122) New liquid target 
systems for the production of [fluorine-18]fluoride ion and 
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[nitrogen-13jammonium ion with 11 MeV protons. Wieland, 
B.W. (CTI Cyclotron Systems Inc., Berkeley, CA (United States)); 
Alvord, C.W.; Bida, G.T.; Hendry, G.O.; Morelle, J.L. Paul Scherrer 
Inst. (PSI), Villigen (Switzerland). 1992. (CONF-9109109-: 4. inter- 
national workshop on targetry and target chemistry, Villigen 
(Switzerland), 9-12 Sep 1991). In Targetry ’91: Proceedings of the 
4. international workshop on targetry and target chemistry. [286] 
Order Number DE93612045. Source: OSTI; NTIS; INIS. 

This paper presents preliminary information on two new proto- 
type target systems which are candidates for introduction as 
standard products in the near future to replace the former systems. 
The first system described utilizes a submilliliter volume of 
['*O]water interface with natural water during loading, irradiation, 
and recovery of the ['®F}fluoride product. The second system 
utilizes a dilute mixture of ethanol and natural water (99.98) to pro- 
duce in-target [‘7Njammonium ion and recover it. Both systems are 
ail liquid, and behave in ways compatible with the hydrostatic inter- 
faces used to transfer and pressurize the target fluids. The new 
targets generate about twice the '®F and five times the '°N activity 
using the same bombardment times as the current standard tar- 
gets. (author) 11 figs., 1 tab., 2 refs. 


10005 (PSI-PROC-—92-01, pp. 123-124) New [oxygen- 
18]water target design with removable nickel and sliver inserts 
for routine production of [fluorine-18]fluoride anion. Ropchan, 
J. (Veterans Administration Medical Center, Los Angeles, CA 
(United States). Geriatric Research, Education and Clinical Center); 
Mandelkern, M.; Jehler, A.; Blahd, W. Paul Scherrer Inst. (PSI), Vil- 
ligen (Switzerland). 1992. (CONF-9109109-: 4. international 
workshop on targetry and target chemistry, Villigen (Switzerland), 
9-12 Sep 1991). In Targetry '91: Proceedings of the 4. international 
workshop on targetry and target chemistry. [286] Order Number 
DE93612045. Source: OSTI; NTIS; INIS. 

We have developed an '®O enriched water target for the produc- 
tion of '8F anion for the preparation of ['®F]FDG for patient use. 
The target design is focused on three areas: - flexibility of the tar- 
get, - cost effectiveness, and - radiation exposure reduction when 
handling the target. (author) 2 figs. 


10006 (PSI-PROC-$2-01, pp. 127-129) [Fluorine-18]F2 pro- 
duction with 8.5 MeV deuterons. Wagner, R. (Max-Planck-Institut 
fuer Neurologische Forschung, Koeln (Germany)). Paul Scherrer 
Inst. (PSI), Villigen (Switzerland). 1992. (CONF-9109109-: 4. inter- 
national workshop on targetry and target chemistry, Villigen 
(Switzerland), 9-12 Sep 1991). In Targetry 91: Proceedings of the 
4. international workshop on targetry and target chemistry. [286] 
Order Number DE93612045. Source: OSTI; NTIS; INIS. 

Recent improvements in production yields of ['®FJF, using the 
(d,a)-reaction at our MC 16 are shown, together with some modifi- 
cations of the original sealing and cooling of the target. The 
change from a Ni-plated to a pure Ni target gave about 35% higher 
and more reproducible yields. The reduction of the thickness of the 
first entrance foil from 25 to 10 micron HAVAR improved yields by 
another 15% without reduction of foil lifetime. Over 300 mCi of 
['8F]F2 can now be produced routinely at a beam current of 25 yA 
with 110 min irradiation time. (author) 4 figs., 2 tabs., 3 refs. 


10007 (PSI-PROC—92-01, pp. 137-140) A dualreservoir re- 
mote loading water target system for fluorine-18 and 
nitrogen-13 production with direct in-target liquid level sens- 
ing. Ferrieri, R.A. (Brookhaven National Lab., Dept. of Chemistry, 
Upton, NY (United States)); Alexoff, D.L.; Schlyer, D.J.; Wolf, A.P. 
Paul Scherrer Inst. (PSI), Villigen (Switzerland). 1992. (CONF- 
9109109-: 4. international workshop on targetry and target 
chemistry, Villigen (Switzerland), 9-12 Sep 1991). In Targetry ’91: 
Proceedings of the 4. international workshop on targetry and target 
chemistry. [286] Order Number DE93612045. Source: OSTI; 
NTIS; INIS. 

This report describes our universal water target loading system 
that serves both '®F and '°N production targets, and a radionu- 
clide delivery system that is specific for ['*F]fluoride. The system 
was designed and fabricated around the operation of a single 
pneumatic syringe dispenser that accesses one of two reservoirs 
filled with '®O enriched water for ['®F}fluoride production from the 
18Q(p,n)'8F reaction and natural abundance water for [‘SN)nitrate/ 
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nitrite production from the '®O(p,a)'SN and loads one of two tar- 
gets depending on the radionuclide desired. The system offers 
several novel features for reliable radionuclide production. First, 
there exists an in-target probe for direct liquid level sensing using 
the conductivity response of water. In addition, transfer of 
['®F fluoride to the Hotlab is completely decoupled from the irradi- 
ated water through the actions of a resin/recovery system which is 
located in the cyclotron vault, thus maintaining transfer line 
integrity. This feature also provides a mechanism for vault- 
containment of long-lived contaminants generated through target 
activation and leaching into the water. (author) 4 figs., 11 refs. 


10008 (PSI-PROC-92-01, pp. 141-142) A fluorine-18 lion 
production target: design and pertormance. Dahli, J.R. (North 
Shore Univ. Hospital, Cornell Univ. Medical College, Manhasset 
NY (United States)); Chaly, T.; Bandyopadhyay, D.; Matacchieri, 
R.; Belakhief, A.; Margouleff, D. Paul Scherrer Inst. (PSI), Villigen 
(Switzerland). 1992. (CONF-9109109—: 4. international workshop 
on targetry and target chemistry, Villigen (Switzerland), 9-12 Sep 
1991). In Targetry 91: Proceedings of the 4. international work- 
shop on targetry and target chemistry. [286] Order Number 
DE93612045. Source: OSTI; NTIS; INIS. 

Daily production of ['®F]2-fluoro-deoxyglucose as well as other 
routine demands of the NSUH cyclotron/PET program require 
extreme reliability of '®F-production and allows minimum opportuni- 
ties for maintenance of the target. To satisfy these criteria a target 
chamber was designed and constructed incorporating elastomer O- 
ring seals and using a Ti entrance window in place of the more 
commonly used silver entrance window. (author) 1 fig., 1 tab., 3 
refs. 


10009 (PSI-PROC—92-01, pp. 143-147) Development of car- 
bonized polymer beads for generation of nitrogen-13. Zippi, 
E.M. (Lawrence Berkeley Lab., National Tritium Labeling Facility, 
Berkeley CA (United States)); Bida, G.T.; Wieland, B.W.; Saya- 
murthy, N. Paul Scherrer Inst. (PSI), Villigen (Switzerland). 1992. 
(CONF-9109109-: 4. international workshop on targetry and target 
chemistry, Villigen (Switzerland), 9-12 Sep 1991). In Targetry ’91: 
Proceedings of the 4. international workshop on targetry and target 
chemistry. [286] Order Number DE93612045. Source: OSTI; 
NTIS; INIS. 

in an effort to improve the production of '°N for medical imaging 
applications, new polymer-based materials have been evaluated. A 
series of poly(styrene/divinylbenzene) derivates were synthesized 
and then pyrolyzed. The resulting carbonized beads have been 
fully characterized by FT-IR, solid state FT-NMR, SEM, TGA and 
elemental analysis. Preliminary cyclotron studies indicate the pro- 
duction of pure '°N labelled ammonia upon irradiation of these 
resins. (author) 5 figs., 2 tabs., 12 refs. 


10010 (PSI-PROC—92-01, pp. 148-150) Irradiation of water 
to improve the specific activity of oxygen-15 produced from 
oxygen-16. Link, J.M. (Washington Univ., Seattle, WA (United 
States)); Krohn, K.A.; Courter, J.H. Paul Scherrer Inst. (PS!), Villi- 
gen (Switzerland). 1992. (CONF-9109109-: 4. international 
workshop on targetry and target chemistry, Villigen (Switzerland), 
9-12 Sep 1991). In Targetry ’91: Proceedings of the 4. international 
workshop on targetry and target chemistry. [286] Order Number 
DE93612045. Source: OSTI; NTIS; INIS. 

We are developing a target for production of '5O using an 8 MeV 
3Het+ RFQ accelerator. The RFQ will deliver 300 yA of beam. Re- 
sults of hot atom chemistry experiments aiming at improving O 
specific activity are presented. (author) 4 figs., 2 tabs., 6 refs. 


10011 (PSI-PROC-—92-01, pp. 151-153) Irradiation of thin 
targets of elemental carbon to improve the specific activity of 
carbon-11 produced from carbon-12. Link, J.M. (Washington 
Univ., Seattle, WA (United States)); Krohn, K.A.; Weitkamp, W.G. 
Paul Scherrer Inst. (PSI), Villigen (Switzerland). 1992. (CONF- 
9109109-: 4. international workshop on targetry and target 
chemistry, Villigen (Switzerland), 9-12 Sep 1991). In Targetry '91: 
Proceedings of the 4. international workshop on targetry and target 
chemistry. [286] Order Number DE93612045. Source: OSTI; 
NTIS; INIS. 

The approach for enriching the specific activity of ''C appears 
promising. It combines use of the physics of the nuclear process to 
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separate the ''C atoms from the bulk '*C, and the chemistry of 
energetic atomic ''C that is moderated by He and reacts with O2 
to allow us to extract ''C in a form useful for further radiochemical 
synthesis. (author) 2 figs., 3 tabs., 3 refs. 


10012 (PSI-PROC—92-01, pp. 154-159) Can clinically useful 
quantities of [nitrogen-13jammonia be produced with a 3.5 
MeV deuteron beam?. Morelle, J.L. (lon Beam Appliciations, S.A., 
Louvain-la-Neuve (Belgium)); Lienard, E. Paul Scherrer Inst. (PSI), 
Villigen (Switzerland). 1992. (CONF-9109109-: 4. international 
workshop on targetry and target chemistry, Villigen (Switzerland), 
9-12 Sep 1991). In Targetry ’91: Proceedings of the 4. intemational 
workshop on targetry and target chemistry. [286] Order Number 
DE93612045. Source: OSTI; NTIS; INIS. 

The objective of our current investigations is to find an appropri- 
ate way of producing at least 30 mCi of [‘*NjJammonia directly in 
target, using the 'C(d,n)'SN reaction at about 3 MeV. Recent 
cross section data suggest the yield to be sufficient. Among vari- 
ous possible methods, the following are examined: (1) a natural 
carbon-water ‘slurry’ target, derived from the ["C]water slurry con- 
cept developed by G. Bida et al., (2) a ""CH, gas target, operated 
at various temperatures with and without addition of water vapor. 
Activity continuously trapped in water. (author) 11 figs., 1 tab. 


10013 (SAND—92-2726C) Development of ultrathin, dimen- 
sionally stable composites for the Superconducting Super 
Collider (SSC) elementary particle detectors. Thompson, T.C. 
(Los Alamos National Lab., NM (United States)); Miller, W.O.; 
Gieske, J.H. Sandia National Labs., Albuquerque, NM (United 
States). [1992]. 8p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-76DP00789 ;W-7405-ENG-36. 
(LA-UR-92-4236;CONF-930246-3: International conference on ad- 
vanced composites '93, Wollongoup (Australia), 15-19 Feb 1993). 
Order Number DE93005355. Source: OSTI; NTIS; GPO Dep. 

The Los Alamos Nationa! Laboratory (LANL) Mechanical Engi- 
neering and Electronics Division, in partnership with Sandia 
National Laboratories and Programmed Composites, is advancing 
the development of thin-walled, high modulus short-fiber 
compression-mokied composite materials fabrication. In this paper, 
we investigate component uniformity, structural integrity, thermal 
conductivity, and radiation resistance; discuss the scanning- 
electron microscopic inspection of the graphite fiber distribution and 
orientation, and describe the process used in selecting the 
reinforcement fiber length and modulus and for choosing the hy- 
drophobic, cyanate-ester resin. 


10014 (SLAC-398, pp. 207-257) Topics In calorimetry for 
high energy physics. Hollebeek, R. (Univ. of Pennsylvania, 
Philadelphia (US)). Stanford Linear Accelerator Center, Menlo 
Park, CA (United States). Sep 1992. In Proceedings of Summer In- 
stitute on particle physics: Lepton-Hadron scattering. 566p. Order 
Number DE93002490. Source: OSTI; NTIS; INIS. 

These lectures focus on a series of topics now of interest or 
which have been of interest to designes of calorimeters in the past 
few years. The examples concentrate on calorimeters from DESY 
because its focus this year is on e-P physics, and on CDF and 
SDC because they are best known to the author. Calorimeters are, 
broadly speaking, devices to measure the total energy of particles. 
In general, no one device will be optimal for all types of particles. 
The two broadest classes of calorimeters in high energy physics 
are the electromagnetic calorimeters used primarily for photons and 
electrons, and the hadronic calorimeters used for most charged 
mesons and baryons. Most operate by absorbing and thereby mea- 
suring a significant amount of the incoming particles energy 
directly. Some particles may require special devices for their inter- 
actions and observation. Modern calorimeters are characterized by 
energy and position resolution, and cost and size. Calorimeter cost 
is often a trade-off between performance desired and money avail- 
able. The optimum cost will require a careful choice of materials, 
reduction of the overall size of the detector, elimination of labor in- 
tensive construction techniques, and careful consideration of the 
cost of calibration systems. Since at least some of these require- 
ments which optimize cost and resolution are contradictory, the 
ideal calorimeter in seldom what one ends up building. 





10015 (SLAC-PUB-5957) Multibunch feedback: Strategy, 
technology and implementation options. Fox, J.D. (Stanford 
Univ., CA (United States)); Eisen, N.; Hindi, H.; Oxoby, G.; 
Sapozhnikov, L.; Linscott, |.; Serio, M. Stanford Linear Accelerator 
Center, Menlo Park, CA (United States). Oct 1992. 8p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC03- 
76SF00515. (CONF-9210246-7: 1992 accelerator instrumentation 
workshop, Berkeley, CA (United States), 27-30 Oct 1992). Order 
Number DE93006933. Source: OSTI; NTIS; INIS; GPO Dep. 

The proposed next generation accelerator and synchrotron light 
facilities will require active feedback systems to control multi-bunch 
instabilities. These feedback systems must operate in machines 
with thousands of circulating bunches and with short (2-4 ns) inter- 
bunch intervals. The functional requirements for transverse 
(betatron) and longitudinal (synchrotron) feedback systems are pre- 
sented. Several possible implementation options are discussed and 
system requirements developed. Results are presented from a 
digital signal processing based synchrotron oscillation damper op- 
erating at the SSRL/SLAC SPEAR storage ring. 


10016 (SLAC-PUB-5966) Coherent pair creation as a 
positron source for linear colliders. Chen, P. (Stanford Linear 
Accelerator Center, Menlo Park, CA (United States)); Palmer, R.B. 
Stanford Linear Accelerator Center, Menlo Park, CA (United 
States). Nov 1992. 8p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC03-76SF00515. (CONF- 
9206193-22: Advanced accelerator concepts workshop, Port 
Jefferson, NY (United States), 14-20 Jun 1992). Order Number 
DE93006937. Source: OSTI; NTIS; INIS; GPO Dep. 

We propose a positron source for future linear colliders which 
uses the mechanism of coherent pair creation process from the col- 
lision of a high energy electron beam and a monochromatic photon 
beam. We show that there is a sharp spike in the pair-produced 
positron energy spectrum at an energy much lower than the pri- 
mary beam energy. The transverse emittance is “damped”, yielding 
final positrons with lower normalized emittance than the initial elec- 
trons. Numerical examples invoking conventional lasers and Free 
Electron Lasers (FEL) for the photon beams are considered. 


10017 (SLAC-PUB-5979) PEP Il: RF and feedback R&D. 
Hindi, H.: Fox, J. (Stanford Linear Accelerator Center, Menlo Park, 
CA (United States)); Eisen, N.; Linscott, |.; Oxoby, G.; Pendleton, 
R.; Sapozhnikov, L.; Schwarz, H.D.; Rimmer, R.; Lambertson, A.; 
Voelker, F.; Serio, M. Stanford Linear Accelerator Center, Menlo 
Park, CA (United States). Nov 1992. 4p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO3-76SF00515. 
(LBL-33525;CONF-921122-28: Meeting of the Division of Particles 
and Fields of the American Physics Society, Batavia, IL (United 
States), 10-14 Nov 1992). Order Number DE93007175. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The key elements of the PEP 11 approach to dealing with the 
problem of coupled-bunch instabilities are presented. The approach 
involves using warm copper RF cavities with damping waveguides 
(above the cutoff of the fundamental) attached to the cavity walls. 
These couple out the troublesome higher-order modes (HOMs) into 
absorbing loads, while the fundamental mode remains in the cav- 
ity. The Q of the worst HOM is reduced to below 70. Instabilities 
due to residual coupling are damped using a bunch-by-bunch feed- 
back system, which is implemented using digital signal processors. 
A prototype cavity has been built and the concept of HOM damp- 
ing has been verified. A prototype feedback system has been built 
and tested at SPEAR. Results to date indicate that the combination 
of damped cavities and bunch-by-bunch feedback provide a very 
effective means of dealing with the problem. 


10018 (SLAC-PUB-5993) Using a fast-gated camera for 
measurements of transverse beam distributions and damping 
times. Minty, M.; Brown, R.; Decker, F.J.; Emma, P.; Krejcik, P.; 
Limberg, T.; McCormick, D.; Ross, M.; Siemann, R.; Spence, W. 
Stanford Linear Accelerator Center, Menlo Park, CA (United 
States). Nov 1992. 11p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC03-76SF00515. (CONF- 
9210246-9: 1992 accelerator instrumentation workshop, Berkeley, 
CA (United States), 27-30 Oct 1992). Order Number DE93006943. 
Source: OSTI; NTIS; INIS; GPO Dep. 
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With a fast-gated camera, synchrotron light was used for study- 
ing the transverse beam distributions and damping times in the 
Stanford Linear Collider (SLC) damping rings. By digitizing the im- 
age in the camera signal, the turn-by-turn time evolution of the 
transverse beam distribution was monitored and analyzed. The 
projections of the digitized image were fit with Gaussian functions 
to determine the moments of the distribution. Practical applications 
include the determination of injection matching parameters and the 
transverse damping times. In this report we describe a synchrotron 
light monitor and present experimental data obtained in the SLC 
damping rings. 


10019 (SLAC-PUB-5996) Analyzing gigahertz bunch length 
instabilities with a digital signal processor. Stege, R.E. Jr.; Kre- 
jeik, P.; Minty, M.G. Stanford Linear Accelerator Center, Menio 
Park, CA (United States). Nov 1992. 8p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC03-76SF00515. 
(CONF-9210246—-10: 1992 accelerator instrumentation workshop, 
Berkeley, CA (United States), 27-30 Oct 1992). Order Number 
DE93006944. Source: OSTI; NTIS; INIS; GPO Dep. 

A bunch length instability, nicknamed the “sawtooth”, because of 
its transient behavior, has been observed at high current running in 
the Stanford Linear Collider (SLC) electron damping ring. The in- 
compatibility of this instability with successful SLC naming 
prompted its study using a high bandwidth real-time spectrum ana- 
lyzer, the Tektronix 3052 digital signal processor (DSP) system. 
This device has been used to study energy ramping in storage 
rings but this is the first time it has been used to study transient in- 
stability phenomena. It is a particularly valuable tool for use in 
understanding non-linear, multiple frequency phenomena. The fre- 
quency range of this device has been extended through the use of 
radio frequency (RF) down converters. This paper describes the 
measurement setup and presents some of the results. 


10020 (SLAC-PUB-6003) Summary of Working Group 7, 
Part Il: Linac protection and collimation of megawatt micron 
sized 250-500 GeV electron beams. Irwin, J. Stanford Linear Ac- 
celerator Center, Menlo Park, CA (United States). Nov 1992. 26p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC03-76SF00515. Order Number DE93007429. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The average beam powers and beam size anticipated for next 
generation linear colliders make them awesome tools of destruc- 
tion. Systems for protection will be crucial. A scheme for linac 
structure protection by sacrificial collimators is presented in Section 
3. No matter what precautionary measures are taken, the tails of 
the beam will be populated by hard coulomb collisions along the 
linac. To remove these halos before reaching the final focus sys- 
tem optics, where particle showers can blind the detector, it will be 
necessary to collimate these beams. Section 5 discusses the equa- 
tions governing the parameters of a conventional collimation 
system. Wakefields determine gap sizes and lattice functions. Ma- 
terials properties dictate minimum beam sizes at collimators so 
they can withstand occasionally mis-steered beams. Spoiler scat- 
tering and edge scattering effects mandate that the final doublet 
phase be collimated twice, and depending on the results of further 
tracking studies, it may be necessary to collimate each phase two 
times. Section 6 describes a nonlinear collimation system that can 
collimate beams to smaller apertures than the conventional system. 
The tolerances for such systems resemble final focus tolerances. 
Section T addresses the problem of repopulation of the tails after 
the collimation system. The main conclusions are that it appears 
possible to collimate the beams for these machines with conven- 
tional passively protected collimation systems. However the length 
of present designs, which collimate energy and both transverse 
planes and meet the requirements of complete tail scraping, ex- 
ceed one kilometer per linac. A collimation system may also be 
desirable at the low energy end of the linac to minimize collimation 
of high energy particles. 


10021 (SLAC-PUB-6005) Polarized electron beams at 
SLAC. Moffeit, K.C. Stanford Linear Accelerator Center, Menlo 
Park, CA (United States). Nov 1992. 7p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC03-76SF00515. 
(CONF-921131-3: 10. international symposium on high-energy 
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spin physics, Nagoya (Japan), 9-14 Nov 1992). Order Number 
DE93006945. Source: OSTI; NTIS; INIS; GPO Dep. 

SLAC has successfully accelerated high energy polarized elec- 
trons for the Stanford Linear Collider and fixed polarized nuclear 
target experiments. The polarized electron beams at SLAC use a 
gallium arsenide (GaAlAs for E-142) photon emission source to 
provide the beam of polarized electrons with polarization of approx- 
imately 28% (41% for E-142). While the beam emittance is 
reduced in the damping ring for SLC operation a system of bend 
magnets and superconducting solenoids preserve and orient the 
spin direction for maximum longitudinal polarization at the collision 
point. The electron polarization is monitored with a Compton scat- 
tering polarimeter, and was typically 22% at the e+e- collision 
point for the 1992 run. Improvements are discussed to increase the 
source polarization and to reduce the depolarization effects be- 
tween the source and the collision point. 


10022 (SLAC-PUB-6014) Experience with wire scanners at 
SLC. Ross, M.C.; Bong, E.; Hendrickson, L.; McCormick, D.; Zolo- 
torev, M. Stanford Linear Accelerator Center, Menlo Park, CA 
(United States). Dec 1992. 8p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC03-76SF00515. (CONF- 
9210246-11: 1992 accelerator instrumentation workshop, 
Berkeley, CA (United States), 27-30 Oct 1992). Order Number 
DE93006947. Source: OSTI; NTIS; INIS; GPO Dep. 

Fifty wire scanners are in use at SLC for phase space and beam 
optics monitoring. A large number of failures of the 50 um wire 
used in the scanners have occurred. Studies of these show strong 
electro-magnetic fields produced by the beam to be the probable 
cause. The problem has been cured with the adoption of a ceramic 
mounting scheme. Other improvements including very high dynamic 
range scans and scans of non-gaussian beams are described. 


10023 (SLAC-PUB-6026) The Compton polarimeter for 


SLC. Fero, M.J. (Massachusetts Inst. of Tech., Cambridge, MA 
(United States)). The SLD Collaboration. Stanford Linear Accelera- 
tor Center, Menlo Park, CA (United States). Dec 1992. 6p. 


Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC03-76SF00515. Order Number DE93006953. Source: 
OSTI; NTIS; INIS; GPO Dep. 

We report on the use of a Compton scattering based polarimeter 
to measure beam polarization near the e*e_ interaction point at 
the SLAC Linear Collider (SLC). Measurement of the beam 
polarization to a statistical precision of 5P/P=i3% requires approx- 
imately three minutes under normal conditions. An average beam 
polarization of 22.4+0.7%(syst.) was measured over the course of 
the 1992 polarized beam run. 


10024 (SLAC-PUB-6033) High polarization photocathode 
R&D at SLAC. Maruyama, Takashi (Stanford Linear Accelerator 
Center, Menlo Park, CA (United States)); Garwin, E.L.; Prepost, R.; 
Zaplac, G.H. Stanford Linear Accelerator Center, Menlo Park, CA 
(United States). Jan 1993. 3p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC03-76SF00515 ;AC02- 
76ER00881. (CONF-921131-5: 10. international symposium on 
high-energy spin physics, Nagoya (Japan), 9-14 Nov 1992). Order 
Number DE93007738. Source: OSTI; NTIS; INIS; GPO Dep. 

This paper describes recent progress on the development of 
high polarization photocathodes for polarized electron sources. A 
strained InGaAs cathode has achieved a maximum electron-spin 
polarization of 71% and has demonstrated the strain enhancement 
of polarization for the first time. Strained GaAs cathodes have 


yielded polarizations as high as 90% with much higher quantum ef- 
ficiency. 


10025 (SSCL-599) Parasitic experiments on _ fermilab 
booster LLRF systems. Mestha, L.K. Superconducting Super Col- 
lider Lab., Dallas, TX (United States). Nov 1992. 20p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC35- 
89ER40486. Order Number DE93006088. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This document gives a brief description of the hardware and 
software used to conduct the parasitic tests on the booster 
low-level-rf system at Fermilab. Parasitic tests included: (1) Mea- 
surement of the frequency curve while running the booster with 
and without beam; (2) Delay measurement in the phase loop; (3) 
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Phase-locking the digital frequency source, Direct Digital Synthe- 
sizer (DDS), to the Voltage-Controlled Oscillator (VCO) and the 
beam signal; and (4) Study of the integrated phase error by track- 
ing one bucket in the booster throughout the acceleration. These 
experiments were done to test the digital low-level-rf system con- 
sidered for the Superconducting Super Collider (SSC) on an 
operating machine with beam. Some results of the experiment are 
shown at the end of the report. 


10026 (SSCL-603) MXibus data throughput tests. Botlo, M.; 
Dunning, J.; Jagieski, M.; Miller, L.; Romero, A. Superconducting 
Super Collider Lab., Dallas, TX (United States). Nov 1992. 58p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC35-89ER40486. Order Number DE93006087. Source: 
OSTI; NTIS; INIS; GPO Dep. 

A series of tests were conducted to evaluate data transfer rates 
using the MXIbus architecture. The tests were conducted by the 
DAQ group in the Physics Research Division. The MXibus from 
National Instruments provides a multisystem extension interface 
bus. It allows multiple VME chassis to be networked. Other bus ar- 
chitectures that can participate in the network include VXibus, IBM 
PC-AT bus, Sun Sbus, Mac NuBus and stand-alone instruments 
with the appropriate MXlbus adapter cards. From a functional 
standpoint the MXlIbus provides the capability to enlarge the 
address space in a fashion that is transparent to the software ap- 
plication. The tests were designed to measure data throughput 
when using the MSlIbus with other industry off-the-shelf hardware. 
This report contains discussions on: MXibus architecture and gen- 
eral guidelines; the commercial hardware and software used in 
each set of tests; and a brief description of each set of tests, ob- 
servations and guidelines; the commercial hardware and software 
used in each set of tests; and a brief description of each set of 
tests, observations and conclusions. 


10027 (SSCL-608) Low-voltage-swing CMOS transceivers. 
Vanstraelen, G.; Dorenbosch, J. Superconducting Super Collider 
Lab., Dallas, TX (United States). Dec 1992. 13p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC35- 
89ER40486. Order Number DE93006607. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This report gives a brief overview of two new transceiver tech- 
niques. The emphasis is on low power dissipation and low noise. 
Because commonly used techniques such as Emitter Coupled 
Logic (ECL) and Back Plane Transceiver Logic (BTL) are known to 
have a high power dissipation, they are not discussed in this arti- 
cle. Instead, two new techniques, named Gunning Transceiver 
Logic (GTL) and Double Domino Transceiver Logic (D?TL) will be 
discussed in detail 


10028 (SSCL-Preprint-154) Status of the SSC supercon- 
ducting magnets. Bush, T.; Allen, D.; Coombes, R.; Malnar, R.; 
Sanger, P.; Tompkins, J. Superconducting Super Collider Lab., 
Dallas, TX (United States). Oct 1992. 24p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC35-89ER40486. 
(CONF-920916—4: 3. international conference and exhibition of the 
World Congress on Superconductivity, Munich (Germany), 14-19 
Sep 1992). Order Number DE93004456. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Several 50-mm-aperture, 15-meter-long-dipole-magnet-prototypes 
and five 40-mm-aperture, 5-meter-quadrupole models have been 
built and tested for the SSC magnet development effort. Five of the 
dipoles and one quadrupole have been connected in a string 
representing a collider half cell, and tested cryogenically at the Su- 
perconducting Super Collider (SSC) site. The magnets were 
designed and produced by a consortium consisting of the Super- 
conducting Super Collider Laboratory (SSCL), Fermi National 
Accelerator Laboratory (FNAL), Brookhaven National Laboratory 
(BNL), Lawrence Berkeley Laboratory (LBL), along with General 
Dynamics Corporation (GD), Babcock and Wilcox (B&W) and 
Westinghouse Electric Corporation (WEC). A description of the 
magnets, including properties of their superconductor, is presented. 
The test results from individual magnet tests and the string test are 
reviewed with respect to meeting collider requirements. The signifi- 
cant features of the baseline production magnets and the plans for 





prototype through production will be presented. In addition, the sta- 
tus and test results for special magnets built at the SSC Laboratory 
will be discussed. 


10029 (SSC-SR-2020B) SSC conceptual design: Attach- 
ment B, Magnet design details. Jackson, J.D.; Barton, R.G.; 
Donaldson, R. (eds.). Lawrence Berkeley Lab., CA (United States). 
SSC Central Design Group. Mar 1986. 184p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 
76CH03000. Order Number DE93007236. Source: OSTI; NTIS; 
GPO Dep. 

This report discusses the following topic on the superconducting 
super collider: Dipole magnets: a brief description; NC515 - a new 
dipole cross section; superconductor: conductor development, final 
specifications; operating margin for dipoles; fabrication of super- 
conducting coils reference design D model magnets; collars for the 
design “D” SSC Dipole: A design review; azimuthal coil prestress 
and motion in superconducting cosé magnets, in particular SSC 
dipoles with collared coils; SSC “local” sextupole trim coils; magnet 
bus work and interconnections; quench experiments on a 1-m SSC 
model dipole; results from heater-induced quenches of a 4.5 m ref- 
erence design D dipole; results using the active quench protection 
strip heaters installed on SNLOO8; cryostat; summary of quench 
performance and field quality data from 1-meter R&D Magnets; 
and, summary of quench performance and field quality data. 


4304 Storage Rings 
Refer also to citation(s) 10678 


10030 (DOE/EA-0602) Construction and operation of a 
support facilities (Building 729) for operation/testing of a pro- 
totype accelerator/storage ring (XLS) and machine shop for 
the National Synchrotron Light Source at Brookhaven National 
Laboratory, Upton, New York: Environmental assessment. US- 
DOE Brookhaven Area Office, Upton, NY (United States). Jun 
1992. 13p. Sponsored by USDOE, Washington, DC (United States). 
Order Number DE93005487. Source: OSTI; NTIS; INIS; GPO Dep. 
Proposed action is to construct at BNL a 5,600-ft? support build- 
ing, install and operate a prototypic 200 MeV accelerator and a 
prototypic 700 MeV storage ring within, and to construct and oper- 
ate a 15 kV substation to power the building. The accelerator and 
storage ring would comprise the x-ray lithography source or XLS. 


10031 (INIS-SU-327/A, pp. 38-56) First test of the Siberian 
Snake concept. Krisch, A.D. Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Serpukhov (Russian Feder- 
ation). Inst. Fiziki Vysokikh Ehnergij. 1990. [455] (CONF-8909270—: 
3. workshop on high energy spin physics, Protvino (USSR), 5-7 
Sep 1989). In Spin-89: 3. Workshop on high energy spin physics. 
Order Number DE93615286. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Test results of the Siberian Snake concept at the Indiana Univer- 
sity Cooler Ring are presented. The Siberian Snake is a clever and 
interesting concept for accelerating polarized protons to high en- 
ergy. Thus it would be especially useful at TeV energies where 
there are thousands of depolarizing resonances. The Snake is the 
device which job is to rotate the proton’s spin by 180 deg. every 
time the proton goes around the ring. The Snake's main element is 
the superconducting solenoid magnet. Examples of the Siberian 
Snake overcoming depolarizing resonances are presented. 6 refs.; 
24 figs. 


10032 (INIS-SU-327/A, pp. 343-349) On possibility of polar- 
ization measurements at HERA storage ring by synchrotron 
scattering on the electron beam. Lysenko, A.P. (AN SSSR, 
Novosibirsk (Russian Federation). Inst. Yadernoj Fiziki); Tikhonov, 
U.A.; Shatunov, Yu.M. Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Serpukhov (Russian Federation). Inst. 
Fiziki Vysokikh Ehnergij. 1990. [455] (CONF-8909270—: 3. work- 
shop on high energy spin physics, Protvino (USSR), 5-7 Sep 1989). 
In Spin-89: 3. Workshop on high energy spin physics. Order Num- 
ber DE93615286. Source: OSTI; NTIS (US Sales Only); INIS. 

A new method of polarization measurement of the electrons at 
HERA storage ring is proposed. The idea consists in using of the 
circularly polarized part of the synchrotron radiation. The estimation 


43 PARTICLE ACCELERATORS 
4304 Storage Rings 


shows that the backward scattered photons of 75 kGz and integral 
asymmetry of 13 % can be obtained at the HERA design parame- 
ters. 6 refs.; 5 figs. 


10033 (INIS-SU-327/A, pp. 350-363) Use of a storage cell in 
an experiment of 26 eV electron scattering on polarized deu- 
terium atoms. Vesnovskij, D.K. (and others); Vojtsekhovskij, B.B.; 
Zelevinskij, V.G. Gosudarstvennyj Komitet po Ispol’zovaniyu Atom- 
noj Ehnergii SSSR, Serpukhov (Russian Federation). Inst. Fiziki 
Vysokikh Ehnergij. 1990. [455] (In Russian). (CONF-8909270-: 3. 
workshop on high energy spin physics, Protvino (USSR), 5-7 Sep 
1989). In Spin-89: 3. Workshop on high energy spin physics. Order 
Number DE93615286. Source: OSTI; NTIS (US Sales Only); INIS. 

Polarized deuterium atoms from a source directed into a storage 
cell are used as an internal target in the VEPP-3 electron storage 
ring. Jet source, conditions and results of the experiment on elastic 
and inelastic ed-scattering at 2 GeV electron energy are briefly de- 
scribed. The results of the experiment and calculations of atom 
depolarization in the jet by electron beam circulating in the storage 
ring are presented. As the experiment results show, atom depolar- 
ization in a cell due to collisions with walls is small, however 
depolarization of atoms by a high-frequency field of the 26 eV elec- 
tron beam circulating in a storage ring can be significant. A variant 
of the suppression of electron beam depolarization effect is consid- 
ered. 16 refs.; 13 figs. 


10034 (INIS-SU-327/A, pp. 448-449) Production of e*—,+7 
polarized beams on the, base of using magneto- 
bremsstrahlung dichroism and _ birefringence effects. 
Baryshevskij, V.G.; Tikhomirov, V.V. Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Serpukhov (Russian Feder- 
ation). Inst. Fiziki Vysokikh Ehnergij. 1990. [455] (In Russian). 
(CONF-8909270-: 3. workshop on high energy spin physics, 
Protvino (USSR), 5-7 Sep 1989). In Spin-89: 3. Workshop on high 
energy spin physics. Order Number DE93615286. Source: OST]; 
NTIS (US Sales Only); INIS. 

Polarized e*—, +- beams enhance capabilities of investigating 
nucleon spin structure at the UNK. A number of methods for pro- 
ducing such beams with energies exceeding several hundred GeV 
is proposed. The methods are based on quantum magneto- 
bremsstrahlung nature of radiation processes and pair production 
at high energies in oriented crystals. The simpliest scheme for pro- 
duction of linearly and circular-polarized gamma-beams as well as 
longitudinally and transversely polarized e+— beams is considered. 
It is proposed to produce the first two using the effects of magneto- 
bremsstrahlung dichroism and birefringence. 


10035 (JAERI-M-92-157) Conceptual design of vertical un- 
dulator. Kakuno, Kazunori; Sasaki, Shigemi. Japan Atomic Energy 
Research Inst., Tokyo (Japan). Oct 1992. 16p. (In Japanese). Or- 
der Number DE93764492. Source: OSTI; NTIS; INIS. 

A new undulator requiring no constraints in the horizontal beam 
direction is proposed for generating vertically polarized radiation. 
This undulator consists of two pairs of planar permanent magnet 
arrays above and below the electron orbit plane, and generates 
horizontal magnetic field on the electron orbit which induces verti- 
cally sinusoidal electron motion. The configuration of magnet 
blocks in each array is same as the conventional Halbach type un- 
dulator. This device generates 1.3 times higher horizontal peak 
magnetic field compared with new helical undulator proposed by 
Sasaki et. al. in vertical polarization mode. In addition, this device 
can also generate helical magnetic field for generating circularly 
polarized radiation by changing the relative position of magnet ar- 
rays (phasing). (author). 


10036 (KEK-92-4) Evaluation of ring impedance of the 
Photon Factory storage ring. Kiuchi, T.; Izawa, M.; Tokumoto, S.; 
Hori, Y.; Sakanaka, S.; Kobayashi, M.; Kobayakawa, H. National 
Lab. for High Energy Physics, Tsukuba, Ibaraki (Japan). May 1992. 
39p. Order Number DE93764498. Source: OSTI; NTIS; INIS. 

The loss parameters of the ducts in the Photon Factory (PF) stor- 
age ring were evaluated using the wire method and the code TBCI. 
Both the measurement and the calculation were done for a different 
bunch length (c) ranging from 23 to 80 ps. The PF ring impedance 
was estimated to be —Z/n—=3.2 Q using the broadband 
impedance model. The major contribution to the impedance comes 
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from the bellows and the gate valve sections. Improvements of 
these components will lower the ring impedance by half. (author). 


10037 (KEK-92-5) Tails in the distribution functions of 
electron beams due to incoherent stochastic effects. Zenke- 
vich, P.R. National Lab. for High Energy Physics, Tsukuba, Ibaraki 
(Japan). May 1992. 12p. Order Number DE93764499. Source: 
OSTI; NTIS; INIS. 

Stochastic processes influence the tails of the distribution 
function in electron (or positron) storage rings. A simple ‘quasi- 
stationary’ model has been developed which permits us to estimate 
these effects by the use of the Focker-Planck equation. The appli- 
cation of this model to a number of stochastic processes (Coulomb 
scattering on gas nuclei, intrabeam scattering and beam-gas 
bremsstrahlung) is discussed. (author). 


10038 (KEK-92-13) Feasibility of PS-’New Booster’. Ya- 
mane, |.; Adachi, T.; Kawakubo, T.; Ninomiya, S.; Narushima, K.; 
Mutoh, K.; Irie, Y. National Lab. for High Energy Physics, Tsukuba, 
Ibaraki (Japan). Aug 1992. 85p. (in Japanese). Order Number 
DE93764505. Source: OSTI; NTIS; INIS. 

This is the first report of feasibility study on a synchrotron, which 
is able to accelerate 30 yA proton beam from 40 to 500 MeV and 
can be installed in the PS-Booster room together with the present 
Booster synchrotron. Main parameters of the synchrotron are de- 
scribed with respect to the lattice structure, beam-injection and 
beam-extraction systems, the synchrotron magnet system, the ra- 
diofrequency accelerating system, the vacuum system and the 
monitor system. Feasibility is also mentioned on the injection and 
extraction beam transport line. Problems accompanying with con- 
struction and maintenance of the synchrotron, which should be 
discussed, are listed. (author). 


10039 (SLAC-398, pp. 155-205) HERA the new frontier. 
Feltesse, J. (CEN-Saclay, Gif-sur-Yvette (FR)). Stanford Linear Ac- 
celerator Center, Menlo Park, CA (United States). Sep 1992. In 
Proceedings of Summer Institute on particle physics: Lepton- 
Hadron scattering. 566p. Order Number DE93002490. Source: 
OSTI; NTIS; INIS. 

The large storage ring Hardon-Electron-Ring Accelerator (HERA) 
has been completed at DESY. The first collisions for physics stud- 
ies are scheduled for spring 1992. HERA is the first electron-proton 
storage ring ever built. Electrons and protons of nominal energies, 
E. = 30 GeV and E, = 820 GeV will collide at center of mass 
energy 314 GeV. The beam energies can be varied, while main- 
taining luminosity, over the range E, = 10-35 GeV and E, = 
300-1000 GeV. The theoretical motivations and questions raised by 
quantum chromodynamics in this new demain are approached at a 
phenomenological level. The measurement of x the momentum 
fraction carried by the struck quark inside the proton, and Q?, are 
reviewed over the accessible domain at HERA energies from the 
scattered electron and hadron flow laboratory variables. The vari- 
ous experimental methods to extract the gluon distribution are 
described. Other physics opportunities to test the standard model 
are briefly given. Finally, a few examples of processes not 
expected by the standard model, but within the reach of HERA en- 
ergetics, are outlined. 
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Refer also to citation(s) 9355, 11517 


10040 (FTINT—33-89) Stable film squids with bridge con- 
tacts of In-Sn alloy. Golovanev, E.A. (and others); Sorokin, A.M.; 
Til’chenko, E.N. AN Ukrainskoj SSR, Kharkov (Ukraine). Fiziko- 
Tekhnicheskij Inst. Nizkikh Temperatur. 1989. [17] (In Russian). 
Source: OSTI; NTIS (US Sales Only); INIS. 

Simple in design and easy to manufacture DC-SQUIDs with 
bridge In-Sn contacts are developed. The flux resolution is ~ 
10@po/,/Hz and the energy resolution is 1-~°9-10-9°J/Hz at a fre- 
quency above 1-2 Hz. The SQUIDs can operate with attached film 
input coils of 1--® H with coupling coefficient 0,4, their characteris- 
tics are stable in time and immune to external constant magnetic 
fields and they can be used in medium-sensitivity magnetometers. 
12 refs.; 8 figs.; 2 tabs. 
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Refer also to citation(s) 8101, 8177, 9661, 9697, 10013, 10360, 
10527, 10666, 10667, 10668, 10688, 10689, 10804, 10808, 10819, 
10825, 10829, 10867, 10936, 11058, 11298, 11564, 11566 


10041 (ANL-HEP-TR-92-114) Measurement of radiation 
dose using radiochromic film. Jankowski, D.J.; Proudfoot, J. Ar- 
gonne National Lab., IL (United States). High Energy Physics Div. 
24 Nov 1992. 4p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-31109-ENG-38. (SDC—92-373). Order 
Number DE93005548. Source: OSTI; NTIS; INIS; GPO Dep. 

We have irradiated samples of radiochromic film to doses be- 
tween 0.005 and IMrad in a Co® facility at ANL. The doses 
computed using the manufacturer's calibration curves for the ab- 
sorption at 600 and 510 nm have been compared with the dose 
obtained from ion chamber measurements. Excellent agreement is 
obtained and high precision can be maintained by baseline mea- 
surement of the films prior to irradiation, appropriate choice of film 
and wavelength used. 


10042 (BARC—1992/E/010) IBM PC based data acquisition 
and processing package for an organic mass spectrometer 
(VG micro mass 7070F). Pushpa, K.K. (Bhabha Atomic Research 
Centre, Bombay (India). Chemistry Div.); Annaji Rao, K. Bhabha 
Atomic Research Centre, Bombay (India). 1992. [42] Source: 
OSTI; NTIS (US Sales Only); INIS. 

The manual processing and mass marking of data obtained from 
mass spectrometer through UV oscillograph is tedious and quite 
time consuming. This report describes interconnection of an IBM 
PC through an ADC interface to the mass spectrometer to acquire 
and store the mass spectral data and offline processing. A menu 
driven software in Turbo Pascal has been developed for this pur- 
pose which is described in detail. (author). 3 refs., 17 figs., 2 tabs. 


10043 (BNL-48136) Beam test of a large area silicon drift 
detector. Castoldi, A. (Consiglio Nazionale delle Ricerche, Milan 
(Italy)); Chinnici, S.; Gatti, E.; Longoni, A.; Palma, F.; Sampietro, 
M.; Rehak, P.; Ballocchi, G.; Kemmer, J.; Holl, P.; Cox, P.T.; Gia- 
comelli, P. Brookhaven National Lab., Upton, NY (United States); 
Istituto Nazionale di Fisica Nucleare, Trieste (Italy). 24 Mar 1992. 
16p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-76CH00016. (CONF-920299-4: 6. European sym- 
posium on semiconductor detectors, Milano (Italy), 24-27 Feb 
1992; INFN-AE-92/12). Order Number DE93005585. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The results from the tests of the first large area (4 x 4 cm?) pla- 
nar silicon drift detector prototype in a pion beam are reported. The 
measured position resolution in the drift direction is (c=40 + 
10)um. 


10044 (BNL-48201) A transition radiation detector which 
features accurate tracking and dE/dx particle identification. 
O’Brien, E. (Brookhaven National Lab., Upton, NY (United States)); 
Lissauer, D.; McCorkle, S.; Polychronakos, V.; Takai, H.; Chi, C.Y.; 
Nagamiya, S.; Sippach, W.; Toy, M.; Wang, D.; Wang, Y.F.; 
Wiggins, C.; Willis, W.; Cherniatin, V.; Dolgoshein, B.; Ben- 
neBrookhaven National Lab., Upton, NY (United States). [1991]. 
6p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-76CH00016. (CONF-911106—100: 1991 Institute of 
Electrical and Electronic Engineers (IEEE) nuclear science sympo- 
sium and medical imaging conference, Santa Fe, NM (United 
States), 2-9 Nov 1991). Order Number DE93006391. Source: 
OSTI; NTIS; INIS; GPO Dep. 

We describe the results of a test run involving a Transition Radi- 
ation Detector that can both distinguish electrons from pions with 
momenta greater than 0.7 GeV/c and simultaneously track particles 
passing through the detector. The particle identification is accom- 
plished through a combination of the detection of Transition 
Radiation from the electron and the differences in electron and 
pion energy loss (dE/dx) in the detector. The dE/dx particle separa- 
tion is most efficient below 2 GeV/c while particle ID utilizing 
Transition Radiation is effective above 1.5 GeV/c. Combined, the 
electron-pion separation is better than 5 x 10*. The single-wire, 
track-position resolution for the TRD is ~230um. 





10045 (BNL-48355) JFET monolithic preamplifier with 
outstanding noise behaviour and radiation hardness charac- 
teristics. Radeka, V. (Brookhaven National Lab., Upton, NY 
(United States)); Rescia, S.; Manfredi, P.F.; Speziali, V.; Svelto, F. 
Brookhaven National Lab., Upton, NY (United States). Oct 1992. 
7p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-76CH00016. (CONF-921005-23: Institute of Electri- 
cal and Electronic Engineers (IEEE) nuclear science symposium, 
Orlando, FL (United States), 26-31 Oct 1992). Order Number 
DE93006679. Source: OSTI; NTIS; GPO Dep. 

A second series of monolithic preamplifiers based on epitaxial 
channel JFETs and intended for calorimetry at hadron colliders has 
been realized. The employed buried layer process has been up- 
graded, resulting in a lower pinch-off voltage and a reduced power 
dissipation. Results will be presented on noise, dynamic behavior 
and radiation damage. New versions of the preamplifier have been 
designed for both large capacitance detectors and for low capaci- 
tance pre-shower detectors. 


10046 (CIEMAT-655) Environmental dosimetry system 
based on LIF : Mg, Ti (TLD-100). Saez, J.C. Centro de Investiga- 
ciones Energeticas, Medioambientales y Tecnologicas (CIEMAT), 
Madrid (Spain). 1990. 122p. (In Spanish). Order Number 
DE93755540. Source: OSTI; NTIS. 

The report presents the various tests carried out to the charac- 
terize a thermoluminescence environmental dosimetry systems, 
using the phosphor LiF:mg,Ti (TLD-100) in chip form. The holder 
has been specifically designed in order to obtain simplicity in the 
operation and to assure correct measurements in terms of the new 
operational quantities in radiation protection (ICRU-1985). Some 
topics in TLD Environmental Monitoring are discussed (Dark Cur- 
rent, Reference Light, Zero Reading, Free-in-Air or Phantom 
Calibration, Fading Correction, Transit Dose, etc.), and the pro- 
posed solutions are exposed. The tests performed have been 
designed to conform with the different existing international Stan- 
dards and Recommendations (ANSI : N545-1975; IEC: Draft 
45B-1987, ISO : DP 8034-19849). The data from an European In- 
terlaboratory Programm (EUR-8932) have been used to evaluate 
the performance : the TLD System presented is among the best 
systems using TLD-100. The results obtained in the characteriza- 
tion (linearity, repeatability, detection threshold, residue, angular 
response, stability of stored information, etc.) show the optimum 
performance of this dosimetric system in its aplication to environ- 
mental gamma dose monitoring. Based on these results, two 
operational procedures have been developed for the application of 
this Dosimetric System, specially in Quality Assurance Monitoring 
Programs around Nuclear Plants in Spain. (author) 


10047 (CIEMAT-679) Energy calibration of a silicon detec- 
tor using pure beta-emitters. Borras, C.; Los Arcos, J.M. Centro 
de Investigaciones Energeticas, Medioambientales y Tecnologicas 
(CIEMAT), Madrid (Spain). 1992. 43p. (In Spanish). Order Number 
DE93755554. Source: OSTI; NTIS. 

Energy calibration of Si detectors used in electron spectroscopy 
is commonly performed with conversion electron sources or mono- 
energetic electrons beams, which are preferred against beta 
emitters due to the problems arising from their continuous spectra. 
This paper presents a simple calibration procedure for a PIP-type 
silicon detector, using '4C, 147m, °9Tc and 45Ca, that is based on 
the correspondence between the average channel observed in the 
experimental spectrum and the mean energy evaluated from the 
theoretical Fermi distribution for each nuclide. First, a method for 
evaluating the average channel in the experimental spectrum dis- 
torted by the electronic noise is described and its uncertainty 
estimated. then, the channel-energy relation ship is established by 
least squares fitting modified to account for uncertainties in both 
variables. The calibration has been successfully verified with 
147Pm and 109Cs source, showing discrepancies not greater than 
2.5%, within the uncertainties due to the detector resolution and 
the sources features. (author) 


10048 (CIEMAT-692) Results from the calibration of Z 
chambers with cosmic muons. Alcaraz, J.; Cerrada, M.; Gonza- 
lez, E. Centro de Investigaciones Energeticas, Medioambientales y 
Tecnologicas (CIEMAT), Madrid (Spain). 1992. 22p. Order Number 
DE93755571. Source: OSTI; NTIS. 
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We describe a cosmic ray calibration procedure applied to L3 Z 
muon chambers. The experimental set up, and the method of data 
analysis used, are presented. We show the results obtained with 
different gas mixtures. The effect of variations in the values of 
some parameters, like the discriminator thresholds or the sense 
wire high voltages, on the chamber resolution and on the track re- 
construction efficiency, is also reported. (author) 18 fig. 8 ref. 


10049 (CIEMAT-695) Preparatory on manganose salts of 
carboxilic acids labelled with 34 Mn and comparison with 
54MnCl, in liquid scintillation counting. Rodriguez, L.; Los Ar- 
cos, J.M.; Grau, A. Centro de Investigaciones Energeticas, 


Medioambientales y Tecnologicas (CIEMAT), Madrid (Spain). 1992. 
38p. (In Spanish). Order Number DE93755576. Source: OSTI; 
NTIS. 


Procedures for scintillation sample preparation of manganose 
dimethylbutirate, decanoate and palmitate, labelled with °4Mn are 
described. Their quenching effect, spectral evolution and counting 
stability along several weeks are analysed in liquid scintillation 
measurements with Toluene, HiSafe Il, PCS, Instagel, Dioxane- 
naphtalene and Toluene-alcohol. For comparison, inorganic 
54MnCl, samples are also studied, resulting in acceptable counting 
stability but showing greater quenching and signs of little spectral 
degradation against the organic sampies. (author) 14 fig. 15 ref. 


10050 (CNIC—00519) Establishment and application of 
standard devices for radioactivity measurement. Zhou Chang- 
gui (Nucl. Power Inst. of China, Sichuan (China)); Li Xingyuan; 
Chen Zigen. China Nuclear Information Centre, Beijing, BJ (China). 
Mar 1991. [8] (In Chinese). (SINRE-0029.). Source: OSTI; NTIS 
(US Sales Only); INIS. 

In order to establish the radioactivity measurement standards a 
4xB-- coincidence apparatus and a 47ry ionization chamber have 
been installed in the laboratory. The 4xG-+y coincidence apparatus 
is for absolute measurement, and its uncertainty is +(0.3~5)%. 
The 42-7 ionization chamber is for working standard, and its uncer- 
tainty is +(1~5)%. The combination of these devices can meet the 
quality requirements controlled by National Verification System in 
the transfer of radioactivity values. 


10051 (CNIC—00538) Ambient dose equivalent and direc- 
tional dose equivalent instruments. Jin Hua (China Inst. of 
Atomic Energy, Beijing (China)). China Nuclear Information Centre, 
Beijing, BJ (China). Aug 1991. [11] (in Chinese). (IAE-0095.). 
Source: OSTI; NTIS (US Sales Only); INIS. 

According to definitions of the new operational radiation quanti- 
ties for environmental (area) monitoring recommended by the 
International Commission of Radiation Units and Measurements 
(ICRU) report 39, a spherical ambient dose equivalent meter and a 
parallel-plane directional dose equivalent meter were designed and 
developed. Experimental measurements for main performances 
and calibrations for response factors were made. 


10052 (CNIC—00561) A 64 x 4096 time to digital converter 
with never losing simultaneous events for thermoneutron 
scattering time of fly measurement. Jin Yuheng (China Inst. of 
Atomic Energy, Beijing (China)); Zhang Jiahong; Wan Yuqing. 
China Nuclear Information Centre, Beijing, BJ (China). Oct 1991. 
[7] (IAE-0076.). Source: OSTI; NTIS (US Sales Only); INIS. 

A new intelligent time to digital converter is introduced, including 
its operating principle, circuit design and specificities. Starting a 
common trigger pulse, it can measure 64 event time intervals and 
never loses them, which belong to simultaneous events. The mini- 
mum resolution time is 0.5 ys, channel width range is 1 to 255 
times 0.5 ys for programming select, maximum converter range 
with offset can reach 13 bits. The converter has a capacity of 
higher automatic control, and specially fits such situations that the 
time spectrum would be obtained under very low background. 


10053 (CNIC—00564) Determination of radium by a-inner 
scintillation. Zhu Tianxia (Beijing Research Inst. of Chemical Engi- 
neering and Metallurgy (China)). China Nuclear Information Centre, 
Beijing, BU (China). Nov 1991. [10] (In Chinese). (BICM—0002.). 
Source: OSTI; NTIS (US Sales Only); INIS. 

A method of measuring radium by a-inner scintillation is intro- 
duced, which is similar to the detection of scintillation chamber with 
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zero volume. The formation of samples and scintillation substances 
is also similar to G-liquid scintillation but it is mixed between solids. 
By this method the radionuclides are absorbed, filtrated, dried and 
evenly mixed with ZnS(Ag), then sealed up for measuring. Under 
specified conditions and in the range of 4~8 MeV (a-ener y). the 
4 detecting efficiency is 95+1%. It can rapidly measure °*°Ra in 
samples taken from uranium ore processing. The determination cy- 
cle for batch processing (6 samples and in liquid) is about 6 hours. 
It can also measure **°Ra and 224Ra in environmental samples of 
soil, water and biology. The determination cycle is 4~6 days that is 
less than half of the cycle of emanation method and the detection 
limit is 1.5 x 10-* Bq. 


10054 (CNIC—00571) Improvement of the focal-plane detec- 
tor system for medium heavy ions. Wan Yude (China Inst. of 
Atomic Energy, Beijing (China)); Li Zhongzhen. China Nuclear In- 
formation Centre, Beijing, BJ (China). Jan 1992. [6] (In Chinese). 
(IAE-0099.). Source: OSTI; NTIS (US Sales Only); INIS. 

An improved medium heavy ion focal-plane detector system (500 
mm long) was tested with beam and has been used in nuclear 
physics experiment. The measured results at tandem accelerator 
with 66 MeV '@C beam are: the energy resolution of the residual 
energy E detector is about 7%. The experiment of particle discrimi- 
nation has been performed. 


10055 (CNIC—00591) Calibration and evaluation of neutron 
moisturemeter. Tang Zhangxiong (Inst. For Application of Atomic 
Energy, CAAS (China)); Hu Jiangchao; Sun Laiyan; Wang Huaihui; 
Wu Weixue. China Nuclear Information Centre, Beijing, BU (China). 
Feb 1992. [14] (CSNAS—0054.). Source: OSTI; NTIS (US Sales 
Only); INIS. 

Factors influencing the calibration curve of neutron moisture me- 
ter, such as soil type, texture, volume weight and depth, were 
studied. When the soil bulk density water content is between 15% 
to 45%, the calibration curve is approximately a straight line, and 
the intercept and slope are only influenced by the above factors. 
The growing plants also influence the calibration curve slightly. The 
measuring error for top soil (< 20 cm) is larger. The relative error 
between neutron method and weighing method is about 8%. The 
neutron method has many advantages such as non-interfering, 
simple, fast and non-time-delay. 


10056 (CONF-9211116—4) A comparison of the ruggedized 
ZnS(Ag)/EPOXY and mylar-based alpha detectors for wastewa- 
ter streams. McElhaney, S.A. (Oak Ridge National Lab., TN 
(United States)); Salaymeh, S.R.; Moore, F.S. Oak Ridge National 
Lab., TN (United States); Westinghouse Savannah River Co., 
Aiken, SC (United States). 3 Nov 1992. 11p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC05- 
840R21400. From 38. annual conference on bioassay, analytical 
and environmental radiochemistry; Santa Fe, NM (United States); 
2-6 Nov 1992. Order Number DE93003089. Source: OSTI; NTIS; 
INIS; GPO Dep. 

A low-level alpha radiation sensor has been designed and devel- 
oped at Oak Ridge National Laboratory (ORNL) for monitoring 
process wastewater streams at the Westinghouse Savannah River 
Site (SRS). This new Ruggedized Contamination Detector (RCD) is 
intended to replace the fragile, mylar-based scintillators and has 
improved sensitivity and reliability for detecting alpha contamina- 
tion. The unique entrance window invented for this sensor has 
considerably less mass per unit area than conventional Mylar 
windows currently used in wastewater streams. The thin layer de- 
posited between the radiation detection medium and potentially 
contaminated wastewater makes it much easier to detect short- 
range alpha particles. Compared to the conventional Mylar-based 
detectors, the new design allows for eight times the number of 
238J alphas to penetrate the entrance window and reach the scin- 
tillation material and eliminates the need for routine replacement of 
the Mylar entrance window. 


10057 (CRN-92-44) Design and hybridization of spectro- 
metric amplification line with low background noise. Sun, S. 
Strasbourg-1 Univ., 67 (France). Centre de Recherches Nucleaires. 


Jul 1992. [89] (In French). Source: OSTI; NTIS (US Sales Only); 
INIS. 
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The work of this thesis must be associated with the realization of 
EUROGAM detector. This device will be composed in a first time 
of 45 Germanium gamma radiation detectors (each being sur- 
rounded with 10 BGO detectors). The purpose of this thesis was 
the design and the miniaturization of the amplification line which 
must be associated with each Germanium detector (are also in- 
cluded the circuit of ballistic shortage correction). The design and 
study of amplifier has been effected with the help of computer- 
aided design in using SPICE software. The details are explained 
widely but in another part, the author studies the theoretical inter- 
pretation of disturbing phenomena. 


10058 (DESY—92-129) Experiences at HERA with the 
Hi data acquisition system. Haynes, W.J. (Deutsches 
Elektronen-Synchrotron (DESY), Hamburg (Germany)). Deutsches 
Elektronen-Synchrotron (DESY), Hamburg (Germany). Sep 1992. 
14p. (CONF-920966—: 10. conference on computing in high energy 
physics, Annecy (France), 21-25 Sep 1992). Order Number 
DE93766325. Source: OSTI; NTIS (US Sales Only); INIS. 

The recently commissioned HERA collider provides a significant 
pointer to the problems that have to be surmounted in data acqui- 
sition systems at the next generation of hadron machines. With 
bunch crossings, between 30 GeV electrons and 820 GeV protons, 
96 nanoseconds apart, the H1 experiment illustrates the application 
of sophisticated pipelining solutions in the readout of several hun- 
dred thousand electronic channels. A modular, multiprocessor 
design structure emphasis the architectural concepts necessary to 
cope with large data throughput and yet remain flexible enough to 
exploit ongoing technological advances in both hardware and soft- 
ware. The range of techniques implemented will be surveyed, 
covering various digitisation solutions at the front-end through to 
embedded microprocessor arrays in standard busses controlled by 
graphics-based stations executing object- orientated code. The ex- 
periences gained in developing such a system are also discussed. 
(orig.). 


10059 (DESY-92-136) The HERA polarimeter and the first 
observation of electron spin polarization at HERA. Barber, D.P. 
(Deutsches Elektronen-Synchrotron (DESY), Hamburg (Germany)); 
Bremer, H.D.; Boege, M.; Brinkmann, R.; Gianfelice-Wendt, E.; 
Kaiser, H.; Klanner, R.; Lewin, H.C.; Meyners, N.; Vogel, W.; 
Brueckner, W.; Buescher, C.; Dueren, M.; Gaul, H.G.; 
MuecDeutsches Elektronen-Synchrotron (DESY), Hamburg (Ger- 
many). Oct 1992. 57p. Order Number DE93766349. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Electron spin polarizations of about 8% were observed at HERA 
in November 1991. In runs during 1992 utilizing special orbit cor- 
rections, polarization values close to 60% have been achieved. In 
this paper the polarimeter, the machine conditions, the data analy- 


sis, the first results and plans for future measurements are 
described. (orig.). 


10060 (DESY-—92-140, pp. 10-13) The H1 detector at HERA. 
Brasse, F.W. H1 Collaboration. Deutsches Elektronen-Synchrotron 
(DESY), Hamburg (Germany). Oct 1992. (CONF-920837—: ICHEP- 
26: 26th International Union of Pure and Applied Physics (IUPAP) 
conference on high energy physics, Dallas, TX (United States), 6- 
12 Aug 1992). In First Results from the H1 experiment at HERA. 
The H1 detector at HERA. 15p. Order Number DE93766345. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The H1 Detector, built for Physics in ep collisions, is briefly de- 
scribed with its physics potentials. Results on performance are 


given from measurements on testbeams as well as from first colli- 
sions at HERA. (orig.). 


10061 (DESY-92-141) ZEXP - expert system for ZEUS. 
Problem analysis, theoretical background and first results. 
Behrens, U.; Flasinski, M.; Hagge, L. Deutsches Elektronen- 
Synchrotron (DESY), Hamburg (Germany). Oct 1992. 25p. Order 
Number DE93766344. Source: OSTI; NTIS (US Sales Only); INIS. 

The proper and timely reactions to errors occurring in the online 
data-acquisition (DAQ) system are necessary conditions of smooth 
data taking during the experiment runs. Since the Eventbuilder 
(EVB) is a central part of the ZEUS DAQ system, it is the best 
place for monitoring, detecting, and recognizing erroneous behav- 
iour. ZEXP is a software tool for upgrading the DAQ system 





performance. The pattern recognition methodology used for design- 
ing one of its two main modules is discussed. The general design 
ideas of the system and some preliminary results from the summa- 
rizing run module are presented, as well. (orig.). 


10062 (DOE/ER/40718—1) Continuation of support for the 
intercampus Institute for research at particle accelerators: An- 
nual report, December 1991-November 1992. Vernon, W. 
California Univ., San Diego, La Jolla, CA (United States). [1992]. 
6p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG03-92ER40718. Order Number DE93007011. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The dominant Institute activity was preparation of hardware and 
software for the LSND experiment at Los Alamos, which concerns 
a search for neutrino oscillations in three different ways and a 
measurement of the contribution (As) of strange quarks to the spin 
of the proton. Much of the effort dealt with particle detectors, the 
liquid scintillation detector for LSND and the detectors for the B 
Factory at SLAC. 


10063 (FNAL/C—92/282) Drift chamber tracking with a VLSI 
neural network. Lindsey, C.S. (Fermi National Accelerator Lab., 
Batavia, IL (United States)); Denby, B.; Haggerty, H.; Johns, K. 
Fermi National Accelerator Lab., Batavia, IL (United States). Oct 
1992. 13p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC02-76CH03000. (CONF-9206321-1: 2. 
workshop on neural networks: from biology to high energy physics, 
Isola d’Elba (Italy), 18-26 Jun 1992). Order Number DE93004419. 
Source: OSTI; NTIS; INIS; GPO Dep. 

We have tested a commercial analog VLSI neural network chip 
for finding in real time the intercept and slope of charged particles 
traversing a drift chamber. Voltages proportional to the drift times 
were input to the Intel ETANN chip and the outputs were recorded 
and later compared off line to conventional track fits. We will dis- 
cuss the chamber and test setup, the chip specifications, and 
results of recent tests. We'll briefly discuss possible applications in 
high energy physics detector triggers. 


10064 (FNAL/C—92/309) Effect of dead materials on 
calorimeter response and Monte Carlo simulation. Dhar- 
maratna, W.G.D. (Florida State Univ., Tallahassee, FL (United 
States). Dept. of Physics). DO Collaboration. Fermi National Accel- 
erator Lab., Batavia, IL (United States); Florida State Univ., 
Tallahassee, FL (United States). Dept. of Physics. [1992]. 10p. 
Sponsored by USDOE, Washington, DC (United States); National 
Science Foundation, Washington, DC (United States). DOE Con- 
tract AC02-76CH03000. (CONF-9210262-1: 3. Calorimetry 
conference, Corpus Christi, TX (United States), Oct 1992). Order 
Number DE93004748. Source: OSTI; NTIS; INIS; GPO Dep. 

The DO calorimeter system, cylindrical central calorimeter and 
two end calorimeters, is constructed with minimal cracks and dead 
regions in order to provide essentially hermetic coverage over the 
full solid angle. The effect of the existing few construction features 
which could perturb the uniformity of the calorimeter is studied in 
detail with beam tests. The results with the correction algorithms 


are presented. A comparison with the Monte Carlo simulation is 
made. 


10065 (FNAL/C—92/346-E) Highlights from CDF. Yagil, A. 
The CDF Collaboration. Fermi National Accelerator Lab., Batavia, 
IL (United States). Nov 1992. 17p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC02-76CH03000. 
(CONF-921122-36: Meeting of the Division of Particles and Fields 
of the American Physics Society, Batavia, IL (United States), 10-14 
Nov 1992). Order Number DE93006833. Source: OSTI; NTIS; 
INIS; GPO Dep. 

After a hiatus of 3 years, CDF is again taking data. Many of the 
upgrades made to the detector during this period are described 
here, along with some preliminary indications of their performance. 


A brief survey of the new data is presented. Prospects for the cur- 
rent run are discussed. 


10066 (FNAL/C—92/369) The DO inter-cryostat detector, 
massless gaps and missing E; resolution. Streets, K. (Maryland 
Univ., College Park, MD (United States)). DO Collaboration. Fermi 
National Accelerator Lab., Batavia, IL (United States). Dec 1992. 
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9p. Sponsored by USDOE, Washington, DC (United States); Na- 
tional Science Foundation, Washington, DC (United States). DOE 
Contract ACO02-76CH03000. (CONF-9209263-8: 3. international 
conference on calorimetry in high energy physics, Corpus Christi, 
TX (United States), 29 Sep - 2 oct 1992). Order Number 
DE93006837. Source: OSTI; NTIS; INIS; GPO Dep. 

The inter-cryostat detector and massless gaps are located in the 
intermediate rapidity regions between the central and end calorime- 
ters of the DO detector and are designed to improve energy 
measurements in those regions. Results are presented from test 
beam and collider data showing the improvement of single particle 
and jet energy resolutions with the inclusion of the inter-cryostat 
detector and massless gaps. The calorimeter missing Ey resolution 
in collider data is presented. 


10067 (FNAL/C—92/370) The DO calorimeter trigger. Guida, 
J. (Brookhaven National Lab., Upton, NY (United States)). DO Col- 
laboration. Fermi National Accelerator Lab., Batavia, IL (United 
States). Dec 1992. 8p. Sponsored by USDOE, Washington, DC 
(United States); National Science Foundation, Washington, DC 
(United States). DOE Contract AC02-76CH03000. (CONF- 
9209263-7: 3. international conference on calorimetry in high 
energy physics, Corpus Christi, TX (United States), 29 Sep - 2 oct 
1992). Order Number DE93006838. Source: OSTI; NTIS; INIS; 
GPO Dep. 

The DO calorimeter trigger system consists of many levels to 
make physics motivated trigger decisions. The Level-1 trigger uses 
hardware techniques to reduce the trigger rate from ~ 100kHz to 
200Hz. It forms sums of electromagnetic and hadronic energy, 
globally and in towers, along with finding the missing transverse 
energy. A minimum energy is set on these energy sums to pass 
the event. The Level-2 trigger is a set of software filters, operating 
in a parallel-processing microvax farm which further reduces the 
trigger rate to a few Hertz. These filters will reject events which 
lack electron candidates, jet candidates, or missing transverse en- 
ergy in the event. The performance of these triggers during the 
early running of the DO detector will also be discussed. 


10068 (FNAL-TM—1819) Radiation damage in the SDC 
hadronic endcap calorimeter. Green, D. Fermi National Accelera- 
tor Lab., Batavia, IL (United States). Dec 1992. 14p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 
76CH03000. Order Number DE93006922. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Detectors for the SSC face a radiation field which is very depen- 
dent on angle. For example, the SDC “barrel” calorimeter can 
function well for 100 year operation of the SSC running at desip lu- 
minosity, while the small angle “forward calorimeter” faces Grad of 
radiation in the same period. The SDC “endcap” calorimeter is in 
an intermediate location. One wishes to examine whether it might 
be possible to use conventional scintillator technology with periodic 
refurbishment in the endcap- The angular range covered by the 
endcap spans the region, 1.4 < 7 < 3.0. In this note, only the 
hadronic (HAD) compartment is considered. The electromagnetic 
(EM) compartment is considered elsewhere. 


10069 (IA-1471, pp. 174) A small radon calibration cham- 
ber: Properties and mode of operation. Margaliot, MT-.; 
Sclesinger, T.; Even, O.; Duchan, R.; Shamai, Y. Weizmann Inst. 
of Science, Rehovoth (Israel). Dept. of Physics. Aug 1992. In Re- 
search laboratories annual report 1991. [247] Order Number 
DE93609217. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. RADON/activity meters; RADON 


10070 (INIS-BR-3072) Absolute gamma intensity measure 
of SI-31. Koskinas, M.F.; Dias, M.S.; Fonseca, K.A. Instituto de 
Pesquisas Energeticas e Nucleares (IPEN), Sao Paulo, SP (Brazil). 
1991[1] (In Portuguese). (CONF-9109452-: 14. Workshop on nu- 
clear physics, Aguas de Lindoia (Brazil), 2 Sep 1991). Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication. COINCIDENCE METHODS/gamma detec- 
tion; COINCIDENCE METHODS/nai detectors; COINCIDENCE 
METHODS /proportional counters; GAMMA DETECTION/silicon 31; 
AMMONIUM PHOSPHATES; BETA DETECTION; HIGH-PURITY 
GE DETECTORS; IEAR-1 REACTOR; TRACER TECHNIQUES 
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10071 (INIS-BR-3073) Crystal growth of mercury iodides 
(Hgl2). Napolitano, C.M. Instituto de Pesquisas Energeticas e Nu- 
cleares (IPEN), Sao Paulo, SP (Brazil). 1991[1] (In Portuguese). 
(CONF-9109452—: 14. Workshop on nuclear physics, Aguas de 
Lindoia (Brazil), 2 Sep 1991). Source: OSTI; NTIS (US Sales 
Only); INIS. 

Short communication. CRYSTAL GROWTH/mercury iodides; 
CRYSTAL GROWTH/semiconductor detectors; SEMICONDUCTOR 
DETECTORS /specitications; DOSEMETERS; MONOCRYSTALS; 
PHASE STUDIES; PHOTODETECTORS; SPECIFICATIONS; 
SPECTROMETERS 


10072 (INIS-BR-3074) Alpha particles detection in a spark 
detector. Santos, M.D.S. (Pontificia Univ. Catolica de Sao Paulo, 
SP (Brazil)); Bueno, C.C.; Goncalves, J.A.C. Instituto de Pesquisas 
Energeticas e Nucleares (IPEN), Sao Paulo, SP (Brazil). 1991[1] 
(in Portuguese). (CONF-9109452-: 14. Workshop on nuclear 
physics, Aguas de Lindoia (Brazil), 2 Sep 1991). Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short communication. ALPHA PARTICLES/spark counters; 
AMERICIUM 241; PERFORMANCE 


10073 (INIS-BR-3079) Study of fast neutron spectrometry 
with CR-39. Padilha, M.C.; Vilela, E.C.; Khouri, M.C. Instituto de 
Pesquisas Energeticas e Nucleares (IPEN), Sao Paulo, SP (Brazil). 
1991[1] (In Portuguese). (CONF-9109452—: 14. Workshop on nu- 
clear physics, Aguas de Lindoia (Brazil), 2 Sep 1991). Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication. FAST NEUTRONS/photographic | film 
detectors; AMERICIUM; BERYLLIUM; CALIFORNIUM 252; PER- 
SONNEL DOSIMETRY; SPECTROSCOPY 


10074 (INIS-mf-13399, pp. 209-210) Dosemeter of ferrous 
sulfate modified to calibrate high energy electron and photon 
beams. Dorda de Cancio, E.M. (Comision Nacional de Energia 
Atomica, Buenos Aires (Argentina). Direccion de Radioisotopos y 
Radiaciones). Centro Latino Americano de Fisica (CLAF), Rio de 
Janeiro, RJ (Brazil); Comision Nacional de Energia Atomica, 
Buenos Aires (Argentina); Universidad Nacional de Cuyo, Mendoza 
(Argentina). 1988. [305] (In Spanish). (CONF-8811381—: Workshop 
on medical physics, San Carlos de Bariloche (Argentina), 14-18 
Nov 1988). In Workshop of medical physics. Order Number 
DE93609262. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. ELECTRON DOSIMETRY/iron sulfates; 
GAMMA DOSIMETRY/iron sulfates; CALIBRATION; DOSEME- 
TERS; ELECTRON BEAMS; PHOTON BEAMS 


10075 (INIS-mf-13430, pp. 110) Series evaluation of 
gamma spectra in the ERDE-project (CS 137 in soils). Zeck, C. 
(Technische Univ., Graz (Austria). Inst. fuer Theoretische Physik 
und Reaktorphysik). Oesterreichische Physikalische Gesellschaft, 
Vienna (Austria). 1992. [216] (In German). (CONF-9209309-: 42. 
annual convention of the Austrian Physical Society, Vienna (Aus- 
tria), 21-25 Sep 1992). In 42nd annual convention of the Austrian 
Physical Society, September 21st-25th 1992, Vienna Technical Uni- 
versity. Order Number DE93615955. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. SOILS/gamma spectra; CALIBRATION; 
DATA PROCESSING; SOILS 


10076 (INIS-mf-13436, pp. 7.1) Moessbauer reflectometry. 
Nagy, D.L. (Hungarian Academy of Sciences, Budapest (Hungary). 
Research Institute for Particle and Nuclear Physics); Pasyuk, V.V. 
Comision Nacional de Energia Atomica, Buenos Aires (Argentina). 
1992. [164] (CONF-9210294—: LACAME '92: Latin American con- 
ference on the applications of the Moessbauer effect, Buenos Aires 
(Argentina), 5-9 Oct 1992). In Latin American conference on the 
applications of the Moessbauer effect. Order Number 
DE93615942. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. MOESSBAUER EFFECT/radiation scatter- 
ing analysis; MOESSBAUER EFFECT/reflection, HYPERFINE 
STRUCTURE; REFLECTION; MOESSBAUER SPECTROMETERS; 
REFRACTIVITY; SURFACE PROPERTIES; SYNCHROTRONS 


10077 (INIS-mf-13436, pp. 7.2) Universal approach to the 
solution of the Moessbauer spectra quality improvement prob- 
lem. Rusakov, V.S. (Moskovskij Gosudarstvennyj Univ., Moscow 
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(Russian Federation). Fizicheskij Fakul'tet); Selina, 


A.Yu; 
Chistyakova, N.!. Comision Nacional de Energia Atomica, Buenos 


Aires (Argentina). 1992. [164] (CONF-9210294—: LACAME '92: 
Latin American conference on the applications of the Moessbauer 
effect, Buenos Aires (Argentina), 5-9 Oct 1992). In Latin American 
conference on the applications of the Moessbauer effect. Order 
Number DE93615942. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. MOESSBAUER EFFECT/data processing; 
COMPARATIVE EVALUATIONS; COMPUTER CALCULATIONS; 
COUNTING TECHNIQUES; DATA ACQUISITION; DATA ANALY- 
SIS; ENERGY SPECTRA; MULTI-PARAMETER ANALYSIS; 
READOUT SYSTEMS; SIGNAL-TO-NOISE RATIO 


10078 (INIS-mf-13436, pp. 7.3) Moessbauer program com- 
plex MSTools. Rusakov, V.S. (Moskovskij Gosudarstvennyj Univ., 
Moscow (Russian Federation). Fizicheskij Fakul'tet); Chistyakova, 
N.!. Comision Nacional de Energia Atomica, Buenos Aires (Ar- 
gentina). 1992. [164] (CONF-9210294-: LACAME '92: Latin 
American conference on the applications of the Moessbauer effect, 
Buenos Aires (Argentina), 5-9 Oct 1992). In Latin American confer- 
ence on the applications of the Moessbauer effect. Order Number 
DE93615942. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. MOESSBAUER EFFECT/data processing; 
MOESSBAUER EFFECT/m codes; AMORPHOUS STATE; COM- 
PUTER CALCULATIONS; DATA ANALYSIS; ENERGY SPECTRA; 
HIGH-TC SUPERCONDUCTORS; MULTI-PARAMETER ANALY- 
SIS; READOUT SYSTEMS; SIGNAL-TO-NOISE RATIO; THIN 
FILMS 


10079 (INIS-mf-13436, pp. 7.4) Data evaluation in Moess- 
bauer spectroscopy. Nagy, D.L. (Hungarian Academy of 
Sciences, Budapest (Hungary). Research Institute for Particle and 
Nuclear Physics). Comision Nacional de Energia Atomica, Buenos 
Aires (Argentina). 1992. [164] (CONF-9210294—-: LACAME '92: 
Latin American conference on the applications of the Moessbauer 
effect, Buenos Aires (Argentina), 5-9 Oct 1992). In Latin American 
conference on the applications of the Moessbauer effect. Order 
Number DE93615942. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. MOESSBAUER EFFECT/data analysis; 
COMPUTER CALCULATIONS; DATA PROCESSING; ENERGY 
SPECTRA; MULTI-PARAMETER ANALYSIS; READOUT SYS- 
TEMS; SIGNAL-TO-NOISE RATIO 


10080 (INIS-mf-13436, pp. 0.7) Practical aspects of Moess- 
bauer spectroscopy instrumentation. Gancedo, J.R. (Consejo 
Superior de Investigaciones Cientificas, Madrid (Spain). Inst. de 
Quimica Fisica 'Rocasolano'); Gracia, M.; Marco, J.F. Comision 
Nacional de Energia Atomica, Buenos Aires (Argentina). 1992. 
[164] (CONF-9210294—: LACAME '92: Latin American conference 
on the applications of the Moessbauer effect, Buenos Aires (Ar- 
gentina), 5-9 Oct 1992). In Latin American conference on the 
applications of the Moessbauer effect. Order Number 
DE93615942. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. MOESSBAUER EFFECT/moessbauer 
spectrometers; ELECTRON DETECTION; ELECTRONIC EQUIP- 
MENT; FABRICATION; NUCLEAR INSTRUMENT MODULES 


10081 (INIS-mf-13436, pp. 7.5) Fourier method for Moess- 
bauer deconvolution spectra. Flores Llamas, H. (Instituto 
Nacional de Investigaciones Nucleares, Mexico City (Mexico)); Yee 
Madeira, H. Comision Nacional de Energia Atomica, Buenos Aires 
(Argentina). 1992. [164] (CONF-9210294—: LACAME '92: Latin 
American conference on the applications of the Moessbauer effect, 
Buenos Aires (Argentina), 5-9 Oct 1992). in Latin American confer- 
ence on the applications of the Moessbauer effect. Order Number 
DE93615942. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. MOESSBAUER EFFECT/data analysis; 
MOESSBAUER EFFECT/fourier transform spectrometers; COM- 
PUTER CALCULATIONS; DATA PROCESSING; ENERGY 
SPECTRA; FOURIER TRANSFORMATION 


10082 (INIS-mf-13440, pp. 7-14) Neutron gauges for acid 
concentration measurements in_ industrial installations. 
Machaj, B. (Institute of Nuclear Chemistry and Technology, War- 
saw (Poland)); Mirowicz, J.; Kaminski, A. Institute of Nuclear 
Chemistry and Technology, Warsaw (Poland). 1990. In Application 








of radioisotope techniques in industry and environment protection: 


Part 2. [31] Order Number DE93616505. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The principle of operation and more important parameters of 
neutron gauges for measuring acid concentration of sulphuric acid 
proved to be reliable and satisfactory during a few years operation 
in industrial installations. Their utilization to measure concentration 
of other acids such as hydrofluoric acid and boric acid, as well as 
to measure concentration of chiorine in water solutions was 
checked in laboratory or in experimental installations. The measur- 
ing heads of the gauges employ transmission geometry or 
immersed geometry of measurement. The gauges in transmission 
geometry are bolted onto the pipe containing the measured acid. In 
submersion geometry, the measuring head consists of a flow tank 
inside of which fast neutron source and thermal neutron detector 
are placed. The gauges can also be used to measure concentra- 
tion of other acids, anywhere variation of acid concentration is 
accompanied by variation of concentration of hydrogen atoms in 
the solution. They can also be used to measure content of ele- 
ments strongly absorbing thermal neutrons such as: Li, Cd, Rh, In, 
Gd and Pa and others. (author). 


10083 (INIS-mf-13440, pp. 25-31) Radioisotope dust pollu- 
tion monitor. Szepke, R. (Institute of Nuclear Chemistry and 
Technology, Warsaw (Poland)); Harasimezuk, J.; Dobrowiecki, J. 
Institute of Nuclear Chemistry and Technology, Warsaw (Poland). 
1990. In Application of radioisotope techniques in industry and en- 
vironment protection: Part 2. [31] Order Number DE93616505. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Measuring principles and specification of two dust monitors: 
station-type AMIZ and portable-type PIK-10 for ambient air pollu- 
tion are presented. The first one, a fully automatic instrument is 
destined for permanent monitoring of air pollution in preset sam- 
pling time from .25 to 24 hours. The second one was developed as 
a portable working model. Both instruments display their results in 
digital form in dust concentration units. (author). 


10084 (INIS-SU-338, pp. 30-32) Hadron identification in a 
multilayer gas detector. Grishin, V.M.; Ermilova, V.K. AN SSSR, 
Moscow (Russian Federation). Fizicheskij Inst. 1990. [44] (In Rus- 
sian). In Experimental and theoretical physics: Collection. Order 
Number DE93616653. Source: OSTI; NTIS (US Sales Only); INIS. 

The possibility to identity hadrons in multilayer gas xenon detec- 
tor by relativistic gain in threshold effectiveness was discussed. 
Dependences of separation coefficients of pions, kaons and pro- 
tons in the range of pulses 2-200 GeV/s with different valves of 
threshold energy for xenon layers 0.2-2 cm thick (0 deg C, 1 atm) 
were calculated. 


10085 (JINR-4-50-91, pp. 27-36) Microchannel plates as a 
detector for 800 MeV/c charged pions and protons. Valiev, F.F. 
(Leningradskij Gosudarstvennyj Univ., Leningrad (Russian Federa- 
tion)); Feofilov, G.A.; Tsvinev, A.P.; Baldin, A.A.; Gavrilov, Yu.K. 
Joint Inst. for Nuclear Research, Dubna (Russian Federation). 
1991. In JINR rapid communications: Collection. [40] Order Num- 
ber DE93611027. Source: OSTI; NTIS (US Sales Only); INIS. 

The initial results of the first measurements of the efficiency of 
the registration of high energy charged pions and protons by a tan- 
dem of microchannel plates (MCPs) are reported to be not less 
than (80+10)%. A new application of the delay line as a direct 
readout MCP’s anode in combination with strips is discussed. The 
proposals for a new type of a vertex detector that includes all MCP 
advantages are made. 11 refs.; 4 figs.; 1 tab. 


10086 (JINR-13-91-274) Measuring module for experi- 
ments with ultracold neutrons. Barabash, |.P.; Golikov, V.V.; 
Ermakov, V.A.; Kulagin, E.N.; Lyapin, D.I.; Solov’ev, B.N.; 
Strelkova, O.M. Joint Inst. for Nuclear Research, Dubna (Russian 
Federation). Lab. of Neutron Physics. 1991. [6] (In Russian). 
Source: OSTI; NTIS (US Sales Only); INIS. 

This paper describes a CAMAC crate+PC ‘Pravez-16’ based 
system for the spectrometrical data storing and processing, and 
control of UCN experiments on the IBR-2 reactor. 7 refs.; 2 figs. 


10087 (JINR-E—1-91-390) Some characteristics of the mi- 
crostrip gas chamber. Bychkov, V.N.; Golutvin, 1.A.; Ignatova, 
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L.G.; Makhan’kov, A.V.; Movchan, S.A.; Peshekhonov, V.D.; Preda, 
T.; Sergeev, S.V. Joint Inst. for Nuclear Research, Dubna (Russian 
Federation). 1991. [10] Source: OSTI; NTIS (US Sales Only); INIS 

Submitted to Prib. Tekh. Ehksp. 

The microstrip position-sensitive gas chamber was constructed 
and investigated. The construction was considered and main char- 
acteristics of the detector were given in this article. The gas gain of 
this detector is 6x10*, the energy resolution is over 20% for the 6 
KeV X-ray. 7 refs.; 10 figs. 


10088 (JINR-E-1-91-484) On the possibility of using 
lithium-6 deuteride, irradiated with gas discharge plasma in a 
target with polarized nuclei of deuterium and lithium. Bunya- 
tova, E.l. (Joint Inst. for Nuclear Research, Dubna (Russian 
Federation). Lab. of Nuclear Problems); Bubnov, N.N.; 
Solodovnikov, S.P. Joint Inst. for Nuclear Research, Dubna (Rus- 
sian Federation). 1991. [6] Source: OSTI; NTIS (US Sales Only); 
INIS. 

Submitted to Nucl. Instrum. Methods Phys. Res. 

A target with polarized nuclei made on the basis of irradiated 
lithium-6 deuteride is of great interest for carrying out investigations 
in elementary particle physics. Up to now high-energy electrons 
have been used for generation of F-centers in SLID. It is shown 
that one can, in principle, use ultraviolet irradiation and gas dis- 
charge plasma for generation of F-centers in ®LiD. Both types of 
irradiation cause electron paramagnetic resonance signals from 
conductance electrons of lithium and form F-centers in SLiD. It 
seems possible to obtain the necessary samples by exposing ®LiD 
to the gas discharge plasma. 9 refs.; 2 figs. 


10089 (JINR-E-1-91-572) Forward calorimetry for TeV- 
colliders. Budagov, Yu.A. (Joint Inst. for Nuclear Research, Dubna 
(Russian Federation). Lab. of Nuclear Problems); Kalinin, A.|.; 
Khazins, D.M.; Kuritchin, A.A.; Tokar, S.; Giokaris, N.D.; Ivanov, 
G.A.; Poroshin, N.O. Joint Inst. for Nuclear Research, Dubna (Rus- 
sian Federation). 1991. [14] Source: OSTI; NTIS (US Sales Only); 
INIS. 


A version of the compressed gas ionization calorimeter is pre- 
sented based on stacks of stainless steel tubes. The volume 
between the tubes is filled with molded lead plates as passive ma- 
terial (including the tube walls). The active material is gas 


Ar+10%CH,, P=100 atm. Our Monte Carlo simulation was 
performed with the GEANT program, where the statistical term co- 
efficient and constant term of the calorimeter energy resolution for 
protons and electrons are presented versus to the geometrical 
calorimeter parameters (inner tube diameter, volume ratio of pas- 
sive to active materials, and angle). 6 refs.; 10 figs. 


10090 (JINR-E-—10-91-374) Fast vertex search (in plane). 
Glazov, A.A.; Kisel’, I.V.; Konotopskaja, E.V.; Korenchenko, S.M. 
Joint Inst. for Nuclear Research, Dubna (Russian Federation). Lab. 
of Nuclear Problems. 1991. [8] Source: OSTI; NTIS (US Sales 
Only); INIS. 

The fast vertex search method is suggested for plane geometry. 
The search for the vertex reduces to comparison of values of the 
functional in a few easy-to-find points. This method also provides a 
simple procedure for ‘pulling’ the vertex to the target. These prop- 
erties are extremely important for processing the data, obtained in 
experiments on the search for rare and forbidden decays, when 
registered events are accidental in most cases. If necessary, the 
vertex found by this method may be used as an initial approxima- 
tion for the least square method, which is important for 
experiments with a big target. The method was examined on three- 
track events, obtained in the experiment of the search for the 
forbidden decay y—3e on the ARES facility. 6 refs.; 6 figs. 


10091 (JINR-E-10-91-507) Track filter on the basis of a cel- 
lular automation. Glazov, A.A. (Joint Inst. for Nuclear Research, 
Dubna (USSR). Lab. of Computing Techniques and Automation); 
Kisel’, 1.V.; Konotopskaya, E.V.; Ososkov, G.A. Joint Inst. for Nu- 
clear Research, Dubna (Russian Federation). 1991. [12] Source: 
OSTI; NTIS (US Sales Only); INIS. 

The filtering method for tracks in discrete detectors based on the 
cellular automation is described. Results of the application of this 
method to experimental data (the spectrometer ARES) are quite 
successful: threefold reduction of input information with data 
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grouping according to their belonging to separate tracks. They lift 
up percentage of useful events, which simplifies and accelerates 
considerably their next recognition. The described cellular automa- 
tion for track filtering can be successfully applied in parallel 
computers and also in on-line mode if hardware implementation is 
used. 21 refs.; 11 figs. 


10092 (JINR-E—10-91-567) Use of parallel counters for trig- 
gering. Nikityuk, N.M. (Joint Inst. for Nuclear Research, Dubna 
(Russian Federation). Lab. of High Energy). Joint Inst. for Nuclear 
Research, Dubna (Russian Federation). 1991. [19] Source: OSTI; 
NTIS (US Sales Only); INIS. 

Submitted to Nucl. Instrum. Methods. 

Results of investigation of using parallel counters, majority 
coincidence schemes, parallel compressors for triggering in multi- 
channel high energy spectrometers are described. Concrete 
examples of methods of constructing fast and economic new de- 
vices used to determine multiplicity hits t>900 registered in a 
hodoscopic plane and a pixel detector are given. For this purpose 
the author uses the syndrome coding method and cellular arrays. 
In addition, an effective coding matrix has been created which can 
be used for light signal coding. For example, such signals are sup- 
plied from scintillators to photomultipliers. 23 refs.; 21 figs. 


10093 (JINR-E-13-91-474) Acceptance of the Fourier trans- 
form microscopes for nuclear emulsion. Soroko, L.M. (Joint Inst. 
for Nuclear Research, Dubna (Russian Federation). Lab. of Nu- 
clear Problems). Joint Inst. for Nuclear Research, Dubna (Russian 
Federation). 1991. [14] Source: OSTI; NTIS (US Sales Only); INIS. 

A new term - acceptance of the Fourier transform (FT) micro- 
scopes - for nuclear emulsion is introduced. It is shown that this 
term is of the universal feature and can be used in various designs 
of these microscopes. In the frame of this new approach the prob- 
lem of the measurement of the dip angle of the straight line particle 
track by means of the FT microscopes is analyzed. The structure 
of the signals at the output of the FT microscope in the real condi- 
tions is presented. 13 refs.; 14 figs. 


10094 (JINR-E—13-91-486) Measurements of the spatial- 
angular coordinates of the particle tracks in nuclear emulsion 
by means of the Fourier transform microscope. Batusov, Yu.A. 
(Joint Inst. for Nuclear Research, Dubna (Russian Federation). 
Lab. of Nuclear Problems); Soroko, L.M.; Tereshchenko, V.V. Joint 
Inst. for Nuclear Research, Dubna (Russian Federation). 1991. [8] 
Source: OSTI; NTIS (US Sales Only); INIS. 

The results of the measurements of the spatial-angular coordi- 
nates of large array, -500, of tracks in nuclear emulsion from 
protons with energy of 250 GeV by means of the Fourier-transform 
(FT) microscope of the direct observation are presented. The aver- 
age linear density of silver grains in these particle tracks was equal 
to 37.6+2.5 per 100 um. The angular divergence of protons in the 
primary beam was ~1 deg. The correspondence between the FT- 
pictures of proton tracks detected by means of the photodetectors 
and by means of the TV-system with CCD-matrix was proved un- 
ambiguously. The spatial resolution of the system (+20 pm) and 
its angular resolution (~1.0') were estimated. It is shown that in the 
optimal experimental conditions with illuminated region of the width 
18 ym instead of 40 um used in present experiments the system 
will enable one to detect and to measure the particle tracks with 


linear density of silver grains as small as 25 per 100 ym. 5 refs.; 
12 figs. 


10095 (JINR-E-13-91-523) On registration properties of 
Intercast Company CR-39. Golovchenko, A.N. (Joint Inst. for Nu- 
clear Research, Dubna (Russian Federation). Lab. of Nuclear 
Reactions). Joint Inst. for Nuclear Research, Dubna (Russian Fed- 
eration). 1991. [6] Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to Nucl. Tracks Radiat. Meas. 

The CR-39 response function has been determined by using the 
accelerated particles of intermediate (7H, *He, '*C, '®O, 2°Ne and 
4°Ar) and relativistic ('°F) energies. The irradiated detectors were 
etched in 6N NaOH kept at 70 deg C. The response function is de- 
termined in a wide range of the ionization change. 10 refs.; 1 fig.; 
2 tabs. 
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10096 (JINR-E—13-91-524) Registration properties of differ- 
ent types of CR-39 in vacuum conditions of irradiation. 
Golovchenko, A.N. (Joint Inst. for Nuclear Research, Dubna (Rus- 
sian Federation). Lab. of Nuclear Reactions); Tret'yakova, S.P. 
Joint Inst. for Nuclear Research, Dubna (Russian Federation). 
1991. [6] Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to Nucl. Tracks Radiat. Meas. 

Sensitivity change has been studied of different types of CR-39 
detectors (Pershore, Tastrak, Intercast, Ma-ND/a) in dependence 
on holding time of detector in vacuum chamber at the residual 
pressure P ~ 2x10? and ~ 5x10-° Pa before their irradiation 
with alpha particles from thin ?°*Pu source and accelerated 
charged ions with atomic number Z=2-10 and energy of 9.1 MeV/ 
nucleon. Polymer of Intercast Company turned out to be the most 
stable one to vacuum effect, and detector does not change the 
sensitivity up to response function REL2o9 ~ 1 MeVxcm?xmg-" in 
the mentioned experiment conditions. 7 refs.; 3 figs. 


10097 (JINR-E-15-91-504) Four-detector spectrometer for 
investigating complex cascade +-decay. Ali, M.A. (Joint Inst. for 
Nuclear Research, Dubna (Russian Federation). Lab. of Neutron 
Physics); Bogdzel, A.A.; Khitrov, V.A. Joint Inst. for Nuclear Re- 
search, Dubna (Russian Federation). 1991. [12] Source: OSTI; 
NTIS (US Sales Only); INIS. 

An algorithm for multi-coincidence analysis is developed and 
applied to determine the --decay cascade intensity distribution. Ex- 
amples based on experimental study of thermal neutron reaction 
on natural gadolinium, and measurements using Na, 5&Co, and 
®°Co radioactive sources are presented. Conclusions concerning 
the possibilities and sensitivity of the method are discussed. 13 
refs.; 6 figs.; 2 tabs. 


10098 (JINR-R—1-91-264) The technique of correction intro- 
duction for particle losses in the propane bubble chamber. 
lvanovskaya, |.A. Joint Inst. for Nuclear Research, Dubna (Russian 
Federation). Lab. of High Energy. 1991. [6] (In Russian). Source: 
OSTI; NTIS (US Sales Only); INIS. 

The technique of correction introduction for «—-meson and pro- 
ton losses in an exposure of the 2m propane bubble chamber to d, 
He, C nuclei of 4.2 GeV/c per nucleon is described in the present 
paper. Three tantalum plates are used as a target. 1 figs.; 6 tabs. 


10099 (JINR-R-2-91-505) On radiation defects in strip de- 
tectors. Barashenkov, V.S. (Joint Inst. for Nuclear Research, 
Dubna (USSR). Lab. of Computing Techniques and Automation); 
Sosnin, A.N.; Shmakov, S.Yu. Joint Inst. for Nuclear Research, 
Dubna (Russian Federation). 1991. [6] (In Russian). Source: OSTI; 
NTIS (US Sales Only); INIS. 

Radiation defects production in microstrip silicon detector under 
irradiation by means of protons, a-particles and °°Si ions at ener- 
gies from dozens of MeV up to several GeVxA and neutron flux at 
energy 10.5 MeV is calculated by means of the Monte Carlo 
method. Comparison of these data allows one to derive conclusions 
on possibility of imitation of the defect production by means of 
change-over from one beam to the other, more convenient from the 
point of view of the experimental procedure. 11 refs.; 2 figs.; 1 tab. 


10100 (JINR-R-7-91-565) On some specific characteristics 
of implanted heavy ion registration. Tsyganov, Yu.S. (Joint Inst. 
for Nuclear Research, Dubna (Russian Federation). Lab. of Nu- 
clear Reactions). Joint Inst. for Nuclear Research, Dubna (Russian 
Federation). 1991. [6] (In Russian). Source: OSTI; NTIS (US Sales 
Only); INIS. 

A simple recoil-alpha-fission fragment analyzer is described. 
Special calibration parameters for heavy recoils are discussed. 
Parametrization of the nonlinear behaviour of such values as 
recombination and stopping of PHD components has been per- 
formed. 9 refs.; 4 figs. 


10101 (JINR-R-10-91-311) Algorithms of the vertex coordi- 
nate reconstruction for straight tracks of short-lived particles. 
Budagov, Yu.A.; Kulyukina, L.A.; Ososkov, G.A.; Permyakova, L.A.; 
Tokar, S.; Chernov, N.I. Joint Inst. for Nuclear Research, Dubna 
(Russian Federation). Lab. of Computing Techniques and Automa- 
tion. 1991. [15] (In Russian). Source: OSTI; NTIS (US Sales Only); 
INIS. 





For space reconstruction of secondary vertices in a fixed target 
experiment several algorithms are proposed. They are based on 
experimental design and random search technique. The algorithms 
are tested by data of B-meson decays simulated in TeV range of 
energy by standard programs - Pythia, Geant and Gheisha. The 
study of the algorithm reliability and accuracy showed satisfactory 
results. 15 refs.; 5 figs.; 1 tab. 


10102 (JINR-R—13-91-280) Some performances of the time- 
of-flight scintillation counters based on _ polystyrene, 
paraterfenil and POPOP. Azhgirej, L.S.; Vzorov, |.K.; Ignatenko, 
M.A.; Stoletov, G.D. Joint inst. for Nuclear Research, Dubna (Rus- 
sian Federation). Lab. of Computing Techniques and Automation. 
1991. [8] (In Russian). Source: OSTI; NTIS (US Sales Only); INIS. 

On the basis of the analysis of the experimental data from 
MASPIC spectrometer the performances of different scintillators 
used in the time-of-flight measurements have been investigated. 
The time resolutions of the tested counter pairs were between 550 
and 680 ps (FWHM). Correlation between the time resolution of the 
time-of-flight system and the effective attenuation length of the long 
scintillators is observed. The measurements of an effective propa- 
gation velocity of light in the tested scintillators have shown that its 
magnitude depends on scintillator features. 15 refs.; 6 figs.; 2 tabs. 


10103 (JINR-R-13-91-343) Optical structure of streamer 
image in laser illuminated streamer chamber. Kachanova, L.|.; 
Lyashenko, V.I.; Satarov, V.1.; Sodnomyn, Eh.; Tudor, T.; Nguen 
Za Tkhaj; Shcherbakov, Yu.A. Joint Inst. for Nuclear Research, 
Dubna (Russian Federation). Lab. of Nuclear Problems. 1991. [10] 
(In Russian). Source: OSTI; NTIS (US Sales Only); INIS. 

The structure of the streamer image in laser illuminated chamber 
is considered. A chamber with 5 atm pressure for experiments with 
pion beams of the Laboratory of Nuclear Problems, JINR, is pro- 
posed. The image of the streamer of laser illumination is more 
contrast than the one in the streamer chamber and has smaller 
diameter. The measurements are compared with Fraungofer diffrac- 
tion calculations on transparent droplets. Good agreement between 
measurements and calculations is achieved. 16 refs.; 6 figs. 


10104 (JINR-R-13-91-380) An electromagnetic calorimeter 
with wavelength shifting fiber readout. Afanas’ev, S.V. (Joint 
Inst. for Nuclear Research, Dubna (Russian Federation). Lab. of 
High Energy); Kolesnikov, V.I.; Malakhov, A.I.; Gladyshev, V.A.; 
Proskuryakov, A.L.; Zatserklyanyj, A.E.; Nemashkalo, N.A.; Popov, 
V.F.; Monich, E.A. Joint Inst. for Nuclear Research, Dubna (Rus- 
sian Federation). Lab. of High Energy. 1991. [14] (in Russian). 
Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to Prib. Tekh. Ehksp. 

The response of an electromagnetic calorimeter using wave- 
length shifting fibers for the readout have been investigated. The 
calorimeter has been built as a sandwich of lead and scintillator 
plates. The fibers have been inserted into holes perpendicular to 
the plates. This calorimeter has been exposed to electrons, 
hadrons and muons in the energy range between 0.5 and 4.5 GeV, 
obtaining an average energy resolution of 11.4%/,/E for electrons. 
Two algorithms for reconstruction the central position of an electro- 
magnetic shower have been applied. The better algorithm has 
given a spatial resolution of 3.9 mm. Also light yield, uniformity of 
response and z-e separation have been studied. 9 refs.; 13 figs. 


10105 (JINR-R-13-91-515) Numerical analysis of the pulsed 
solenold mechanical strain and working resource of the setup 
SLON. Kovalenko, A.D. (Joint Inst. for Nuclear Research, Dubna 
(Russian Federation). Lab. of High Energy); Karpova, |.M.; Titkov, 
V.V. Joint Inst. for Nuclear Research, Dubna (Russian Federation). 
1991. [11] (In Russian). Source: OSTI; NTIS (US Sales Only); INIS. 

The mathematical model of conductor thermoelasticoplastic 
strains in a high pulsed magnetic field (B,=50-65 T) taking into ac- 
count the peculiarities of multiple stress processes was developed. 
The numerical analysis of remanent strains and mechanical ten- 
sions in a single-turn pulsed solenoid of the setup SLON was 
carried out. The estimates of the solenoid mechanical resource un- 
der different operational conditions were made on the basis of a 
limited total remanent strain. 5 refs.; 4 figs. 
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10106 (JINR-R—13-92-18) A double arm time-of-flight spec- 
trometer based on position-sensitive paraliel-grid avalanche 
counters. Chubaryan, G.G. (Joint Inst. for Nuclear Research, 
Dubna (Russian Federation). Lab. of Nuclear Reactions); Gor- 
shkov, V.A.; Zhuchko, V.E.; Luk'yanov, S.M.; Ortlepp, Kh.G.; 
Salamatin, V.S.; Wohlfarth, D. Joint Inst. for Nuclear Research, 
Dubna (Russian Federation). 1992. [12] (in Russian). Source: 
OSTI; NTIS (US Sales Only); INIS. 

A double arm time-of-flight spectrometer, built-up at the Labora- 
tory of Nuclear Reactions JINR, intended to register and study the 
characteristics of fission-like products produced in heavy-ion reac- 
tions with complex nuclei are presented. The basis part of 
spectrometer are two identical mobile position-sensitive time-of- 
flight arms. Each arm consists of a parallel-plate avalanche 'start’ 
counter and of position-sensitive, large area parallel-grid avalanche 
‘stop’ counters. The spectrometer is mounted on a beam-line of the 
U-400 heavy-ion accelerator. 14 refs.; 9 figs.; 1 tab. 


10107 (JINR-R-14-91-529) Time-of-flight neutron diffrac- 
tometer at the IBR-30 booster. Balagurov, A.M. (Joint Inst. for 
Nuclear Research, Dubna (Russian Federation). Lab. of Neutron 
Physics); Novozhilov, V.E.; Ostrovnoj, A.I.; Savenko, B.N.; Sirotin, 
A.P.; Taran, Yu.V.; Nikitin, A.A.; Smirnov, L.S. Joint Inst. for Nu- 
clear Research, Dubna (Russian Federation). 1991. [12] (In 
Russian). Source: OSTI; NTIS (US Sales Only); INIS. 

The time-of-flight neutron diffractometer DN-3 is installed at the 
pulsed neutron booster IBR-30 of the Laboratory of Neutron 
Physics, JINR. The booster operates at a repetition rate of 25-100 
s~' with the mean power of up to 10 kW. The 3 cm thick water 
moderator produces thermal neutrons in pulses of 39 us duration 
at the energy of 0.05 eV. The flight path from moderator to sample 
is 11.44 m. The thermal neutron flux density on the sample is 
8x105 cm-*s—'. The resolution power of the diffractometer for in- 
terplane spacing of 1 A is 0.008. 7 refs.; 9 figs.; 1 tab. 


10108 (Jue+-2645) Development of an influence drift 
chamber for the measurement of associated strangeness pro- 
duction. Decker, G. Forschungszentrum Juelich GmbH (Germany). 
Inst. fuer Kernphysik; Bonn Univ. (Germany). Jul 1992. 129p. (In 
German). Order Number DE93758627. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The PS185 experiment at the LEAR in the CERN, Geneve deals 
with the production of the lightest hyperons and mesons at their 
production threshold. Especially the anti AA channel and its ob- 
servables were measured. Contrarily the present thesis picks up 
the reaction (anti pp—anti AA7°) and shows for this three-particle 
final-state the total cross section at six different anti p momenta in 
the region of 1.9 GeV/c, which were obtained via missing-mass 
analyses and a kinetmatical fit. For the extension of the experiment 
to the measurement of the charged =’s an influence drift chamber 
(IDC) was constructed, fabricated, and taken into operation, which 
satisfies the requirements concerning high position resolution, high 
counting-rate capability, and low mass-deposition. Test measure- 
ments have shown that the IDC fulfils with a counting rate of 
10-7anti p/mm?s at a position resolution of c=35 ym+3 pm/ideg 
with a mass deposition of 0.067% per chamber plane the experi- 
mental requirements. For the data acquisition a fast acquisition 
system (0.9 ms/event+0.6 ms/kByte) for the IDC was developed, 
installed, programmed, and tested. (orig.). 


10109 (KIlYal-91-36) Multiplicity spectrometry on neutron 
filtered beams. Shchepkin, Yu.G. (and others); Senchenko, T.A.; 
Pavienko, E.A. AN Ukrainskoj SSR, Kiev (Ukraine). Inst. Yadernykh 
Issledovanij; Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj 
Ehnergii SSSR, Moscow (Russian Federation). Inst. Atomnoj Ehn- 
ergii. 1991. [24] (in Russian). Source: OSTI; NTIS (US Sales 
Only); INIS. 

Multiplicity spectrometer using sodium iodine crystals for re- 
search neutron reactions on neutron reactions on neutron filtered 
beams of the reactor is described. Spectrometer parameters and 
the influence of experimental indeterminacies on parameter stability 
are presented. 15 refs.; 5 figs.; 4 tables. (author). 


10110 (LA-12469-MS) Cosmic-ray-veto detector system. 
Miller, D.W.; Menlove, H.O. Los Alamos National Lab., NM (United 
States). Dec 1992. 9p. Sponsored by USDOE, Washington, DC 


ERA Vol. 18, No. 4 395 





44 INSTRUMENTATION 
4401 Radiation Instrumentation 


(United States). DOE Contract W-7405-ENG-36. Order Number 
DE93004787. Source: OSTI; NTIS; INIS; GPO Dep. 

To reduce the cosmic-ray-induced neutron background, we are 
testing a cosmic-ray veto option with a neutron detector system 
that uses plastic scintillator slabs mounted on the outside of a 9He- 
tube detector. The scintillator slabs eliminate unwanted cosmic-ray 
events, enabling the detector to assay low-level plutonium sam- 
ples, for which a low-background coincident signature is critical. 
This report describes the design and testing of the prototype 
cosmic-ray-veto detector system. 


10111 (LA-12479-M) Plutonium scrap multiplicity counter 
operation manual. Menlove, H.O.; Baca, J.; Krick, M.S.; Kroncke, 
K.E.;.Langner, D.G. Los Alamos National Lab., NM (United States). 
Jan 1993. 23p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-36. (ISPO-349). Order Num- 
ber DE93005837. Source: OSTI; NTIS; GPO Dep. 

This manual describes the design features and performance and 
operating characteristics for the plutonium scrap multiplicity counter 
(PSMC). It counts neutron multiplicities to quantitatively assay plu- 
tonium in many forms, including impure scrap and waste. Monte 
Carlo neutronic calculations were used to design the high-efficiency 
(55%) detector using eighty *He tubes in a high-density polyethy- 
lene body. The new multiplicity shift-register electronics can sort 
muttplicities up to 256. The PSMC can be applied to plutonium 
masses in the range from a few milligrams to 5 kg; both conven- 
tional coincidence counting and multiplicity counting are used as 
appropriate. This manual gives the performance data and prelimi- 
nary calibration parameters for the PSMC. 


10112 (LA-12496-MS) An evaluation of the INVS Model IV 
neutron counter. Sprinkle, J.K. Jr.; Menlove, H.O.; Miller, M.C.; 
Russo, P.A. Los Alamos National Lab., NM (United States). 
Jan 1993. 13p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. Order Number 
DE93006374. Source: OSTI; NTIS; INIS; GPO Dep. 

The inventory sample counter (INVS) has been modified to allow 
simultaneous measurement of the plutonium isotopics during the 
neutron assay. The Model IV design described in this report is suit- 
able for in-line use with a glove-box sample-well and for off-line 
use with bag-out samples. The INVS Model IV can be used with a 
germanium detector in the bottom endplug for a simultaneous iso- 
topics measurement or with the polyethylene and graphite endplug 
that was evaluated in the Model Ill. This report describes an evalu- 
ation with plutonium and mixed oxide samples with the 
polyethylene-and-graphite endplug. Half-percent uncertainties were 
obtained with some sample categories. A later report will describe 
the neutron counter evaluation with the germanium detector in the 
bottom endplug. 


10113 (LBL-32269) The SISWICH, a detector telescope 
with intrinsic calibration. Friese, J. (Technische Univ. Muenchen 
(Germany)); Gillitzer, A.; Koerener, H.J.; Reinhold, J.; Peter, M.; 
Maier, M.R. Lawrence Berkeley Lab., CA (United States). Oct 1992. 
3p. DOE Contract ACO03-76SF00098. (CONF-921005—14: Nuclear 
science symposium, Orlando, FL (United States), 26-31 Oct 1992). 
Order Number DE93004702. Source: OSTI; NTIS; INIS; GPO Dep. 

Phoswich counters have gained widespread popularity as detec- 
tors for medium energy charged particles. They provide adequate 
energy resolution and particle identification up to atomic numbers Z 
= 20. However, the question of calibration has not been resolved 
satisfactorily. To overcome this difficulty we have built a Silicon- 
Scintillator SandWICH (SISWICH). This detector consists of a 
silicon PIN photo diode glued to the front of a Csl (TZ) scintillator 
crystal. The signal coming from the PIN diode contains the energy 
loss of the particle in the silicon, which is fast (nuclear counter ef- 
fect), and the light output of the scintillator which is slow. The 
component coming from the nuclear counter effect can be cali- 
brated with a pulser. Therefore, since the energy loss of a particle 
with known Z has been measured, its energy is known, and this 
can be used to calibrate the signal from the scintillator. Results will 
be shown. 


10114 (LBL-32270) Low cost pulse shaper for use with 
Silicon PIN diodes. Ciric, M. (Technische Univ. Muenchen (Ger- 
many)); Friese, J.; Koerner, H.J.; Maier, M.R. Lawrence Berkeley 
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Lab., CA (United States). Oct 1992. 3p. Sponsored by USDOE, 
Washington, DC (United States); Bundesministerium fuer 
Forschung und Technologie, Bonn (Germany). DOE Contract 
AC03-76SF00098. (CONF-921005-17: Nuclear science sympo- 
sium, Orlando, FL (United States), 26-31 Oct 1992). Order Number 
DE93004703. Source: OSTI; NTIS; GPO Dep. 

We have developed a flexible, small and low cost analog pulse 
shaper and amplifier circuit for Silicon PIN photodiode detectors. 
The shaping amplifier produces both a “fast” negative output signal 
with less than 10 ns rise time for timing measurements and a 
“slow” positive output signal with peaking times from 500 ns to 10 
us for energy measurements. The gain for the two signals can be 
set independently. The maximum output amplitude for the fast sig- 
nal is —1.5V and +10V for the slow signal. The resolutions for the 
energy channel was <10 keV electronic contribution giving a total 
of 17 keV with a particles. The resolution for the timing channel 
was < ins electronics with a total of 2 ns with a particles. The 
price is $200 per channel. The whole circuit fits on a board of 7.5 
cm x 3.5 cm. 


10115 (LBL-32273) A sparse architecture low power gated 
integrator for use with germanium gamma-ray spectrometers 
in remote geochemistry measurements. Madden, N.; Landis, D.; 
Adachi, R.; Pehl, R.; Abott, R.; Stogsdill, E. Lawrence Berkeley 
Lab., CA (United States). Oct 1992. 5p. Sponsored by USDOE, 
Washington, DC (United States); Department of Defense, Washing- 
ton, DC (United States); National Aeronautics and Space 
Administration, Washington, DC (United States). DOE Contract 
AC03-76SF00098. (CONF-921005-13: Nuclear science sympo- 
sium, Orlando, FL (United States), 26-31 Oct 1992). Order Number 
DE93004769. Source: OSTI; NTIS; GPO Dep. 

Prototypical circuits of a low power gated integrator for use with 
germanium gamma-ray spectrometers in remote locations have 
been developed. The gated integrator is constructed from three 
very simple sub circuits. With a power consumption of <250mW 
the low count rate spectroscopy performance of this gated integra- 
tor is comparable to that of a conventional pulse shaping amplifier 
at energies of 1 MeV and greater. 


10116 (LBL-32278) A low power 12-bit ADC for nuclear In- 
strumentation. Adachi, R. (Lawrence Berkeley Lab., CA (United 
States)); Landis, D.; Madden, N.; Silver, E.; LeGros, M. Lawrence 
Berkeley Lab., CA (United States). Oct 1992. 3p. Sponsored by 
National Aeronautics and Space Administration, Washington, DC 
(United States). DOE Contract AC03-76SF00098. (CONF-921005— 
12: Nuclear science symposium, Orlando, FL (United States), 
26-31 Oct 1992). Order Number DE93004690. Source: OSTI; 
NTIS; INIS; GPO Dep. 

A low power, successive approximation, analog-to-digital con- 
verter (ADC) for low rate, low cost, battery powered applications is 
described. The ADC is based on a commercial 50 mW successive 
approximation CMOS device (CS5102). An on-chip self-calibration 
circuit reduces the inherent differential nonlinearity to 7%. A further 
reduction of the differential nonlinearity to 0.5% is attained with a 
four bit Gatti function. The Gatti function is distributed to minimize 
battery power consumption. All analog functions reside with the 
ADC while the noisy digital functions reside in the personal com- 
puter based histogramming memory. Fiber optic cables carry afl 
digital information between the ADC and the personal computer 
based histogramming memory. 


10117 (LBL-32912) A pixel unit-cell targeting 16 ns resolu- 
tion and radiation hardness in a column read-out particle 
vertex detector. Wright, M.; Millaud, J.; Nygren, D. Lawrence 
Berkeley Lab., CA (United States). Oct 1992. 14p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC03- 
76SF00098. (CONF-9206222-7: International conference on 
advanced technology and particle physics, Como (italy), 22-26 Jun 
1992). Order Number DE93004696. Source: OSTI; NTIS; INIS; 
GPO Dep. 

A pixel unit cell (PUC) circuit architecture, optimized for a col- 
umn read out architecture, is reported. Each PUC contains an 
integrator, active filter, comparator, and optional analog store. The 
time-over-threshold (TOT) discriminator allows an all-digital inter- 
face to the array periphery readout while passing an analog 





measure of collected charge. Use of (existing) radiation hard pro- 
cesses, to build a detector bump-bonded to a pixel readout array, 
is targeted. Here, emphasis is on a qualitative explanation of how 
the unique circuit implementation benefits operation for Super Col- 
lider (SSC) detector application. 


10118 (MPI-PhE-92-13) The parametrized simulation of 
electromagnetic showers. Peters, S. Max-Planck-institut fuer 
Physik, Muenchen (Germany). Werner-Heisenberg-Institut; Ham- 
burg Univ. (Germany). Fachbereich 12 - Physik. Sep 1992. 208p. 
(In German). Order Number DE93758543. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The simulation of electromagnetic showers in calorimeters by de- 
tailed tracking of all secondary particles is extremely computer time 
consuming. Without loosing considerably in precision, the use of 
parametrizations for global shower properties may reduce the com- 
puting time by factors of 10’ to 10*, depending on the energy, the 
degree of parametrization, and the complexity in the material de- 
scription and the cut off energies in the detailed simulation. To 
arrive at a high degree of universality, parametrizations of individual 
electromagnetic showers in homogeneous media are developed, 
taking the dependence of the shower development on the material 
into account. In sampling calorimeters, the inhomogeneous mate- 
rial distribution leads to additional effects which can be taken into 
account by geometry dependent terms in the parametrization of the 
longitudinal and radial energy density distributions. Comparisons 
with detailed simulations of homogeneous and sampling calorime- 
ters show very good agreement in the fluctuations, correlations, and 
signal averages of spatial energy distributions. Verifications of the 
algorithms for the simulation of the H1 detector are performed us- 
ing calorimeter test data for different moduls of the H1 liquid argon 
calorimeter. Special attention has been paid to electron pion sepa- 
ration, which is of great importance for physics analysis. (orig.). 


10119 (MPI-PhE-92-14) Hadronic shower simulation for 


the H1 detector. Rudowicz, M. Max-Planck-institut fuer Physik, 


Muenchen (Germany). Werner-Heisenberg-institut; Hamburg Univ. 
(Germany). Fachbereich 12 - Physik. Sep 1992. 179p. (In Ger- 
man). Order Number DE93758544. Source: OSTI; NTIS (US Sales 
Only); INIS. 

A precise and fast simulation of electromagnetic and hadronic 
showers is required to determine the influence of the properties of 
the H1 detector on the results of physics analysis. A new method 
(H1FAST) to simulate electromagnetic and hadronic showers in 
complex detectors is introduced. The most important elements are 
the simulation of parametrized electromagnetic subshowers within 
the GEANT framework, the explicit generation of secondary parti- 
cles from hadronic interactions, the space and energy dependent 
termination of nucleons and photons, and the analytic computation 
of the sampling effects using simple parametrizations. Experimental 
data of calorimeter tests done at CERN for pions in the energy 
range 5 - 205 GeV are compared with H1FAST simulations. The 
inelastic hadron nucleon scattering is simulated by the GHEISHA- 
or a special H1FLUKA-generator. It is shown that the H1FAST al- 
gorithm is able to reproduce the experimental results with a very 
high precision. The comparison of h/e-ratios gives maximum devia- 
tions with respect to the experiment of less than 1% (2.5%) for the 
H1FLUKA (GHEISHA) generator. Detailed simulations of hadronic 
jets are used to verify the H1FAST algorithm for the H1 detector. 
The required CPU time is 15-25 s/event (DESY-IBM 3090) for the 
simulation of neutral current events with momentum transfers of 
50-5000 GeV?. (orig.). 


10120 (OEFZS—4644) Investigation of a new LiF TLD indi- 
vidual dosimeter for measuring personal dose equivalent 
Hp(d) on different phantoms. Jin, H. (Inst. of Atomic Agency, 
Peking (China)); Duftschmid, K.E.; Strachotinsky, C. Oesterreichis- 
ches Forschungszentrum Seibersdorf GmbH (Austria). Sep 1992. 
[46] Source: OSTI; NTIS (US Sales Only); INIS. 

The paper describes a new LiF TLD dosimeter designed for 
measuring personal dose equivalent, Hp(d). Its energy and angular 
response have been studied in detail on a PMMA slab phantom 
using the conversion factors for TE slab phantom. According to the 
results obtained with four types of different conversion coefficients 
and phantoms, i.e. a PMMA slab, Water slab, ICRU sphere and 
Alderson Rando phantom, the conversion coefficients for the TE 
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slab phantom are suitable for the calibration of TLD individual 
dosimeters on PMMA slab phantom. In the energy range 17 keV to 
1250 KeV the energy response for H,(10) and H,(0.07) is energy 
independent within -20% to 8.4% for frontal irradiation. For angles 
within +60 deg the new TLD dosimeters indicate H,(10) within 0 to 
22.5% and H,(0.07) within -11.1% to 1.3%, respectively. (authors). 


10121 (OUP-92-28) A CAMAC 32-channel pile-up detection 
and rejection module. Wikne, J.C. Oslo Univ. (Norway). Fysisk 
Inst. Aug 1992. [51] Source: OSTI; NTIS; INIS. 

A specially developed CAMAC module for detection and rejec- 
tion of analog pile-up in multiparameter, nuclear spectroscopy 
experiments is described. The present report is a complete techni- 
cal manual for the module. 23 refs., 6 figs. 


10122 (PNL-SA-20650) Automated systems for measuring 
dose and radiation quality as a function of time. Braby, L.A. 
(Pacific Northwest Lab., Richland, WA (United States)); Conroy, 
T.J.; Elegy, D.C.; Brackenbush, L.W.; Badhwar, G.D. Pacific North- 
west Lab., Richland, WA (United States). Sep 1992. 15p. 
Sponsored by USDOE, Washington, DC (United States); National 
Aeronautics and Space Administration, Washington, DC (United 
States). DOE Contract AC06-76RL01830. (CONF-920914—1: 11. 
symposium on microdosimetry, Gatlinburg, TN (United States), 13- 
18 Sep 1992). Order Number DE93005037. Source: OSTI; NTIS; 
INIS; GPO Dep. 

A compact, modular, tissue equivalent proportional counter sys- 
tem has been developed for use in space. The data acquisition 
system consists of a microcomputer, multi channel analyzer, mem- 
ory, and power converter on individual circuit cards which can be 
used in various combinations for specific measurement require- 
ments. The system uses separate, interchangeable detectors, each 
with its preamplifier and shaping amplifier connected directly to the 
detector. The microprocessor provides the computing power of a 
personal computer, and utilizes an operating system which is com- 
patible with a subset of MSDOS. Experiment procedures can be 
programmed in high level languages and down loaded to the mi- 
croprocessor. A typical application, used to characterize the dose 
rates due to trapped radiations in space, monitors the dose rate 
and records energy deposition spectra frequently when the dose 
rate is high. The microprocessor also measures and records sys- 
tem operation characteristics such as MCA linearity, proportional 
counter gain, and power supply voltages on a periodic basis. 


10123 (RAL-92-048) Bus-based architectures in the H1 
data acquisition system. Haynes, W.J. Rutherford Appleton Lab., 
Chilton (United Kingdom). Aug 1992. [12] (CONF-9210272-: Inter- 
national conference on open bus systems '92, Zurich (Switzerland), 
13-15 Oct 1992). Source: OSTI; NTIS (US Sales Only); INIS. 

The recently commissioned Hadron-Electron Ring Anage (HERA) 
electron-proton collider at DESY, Deutsches Elektronen Syn- 
chrotron has presented 2 challenging environment in coping with 
huge volumes of data in real-time. With bunch-crossing intervals of 
96 nanoseconds, the H1 experiment can generate nearly 3 
Megabytes of raw digital information from several hundred thou- 
sand electronic channels. The open VMEbus standard is exploited 
to provide the necessary modularity and system flexibility for em- 
bedding fast readout electronics in a multiprocessor design array. 
The architectural concepts of the data acquisition structure are 
discussed together with many of the experiences gained in imple- 
menting a large multi-crate system. (author). 


10124 (SDC—92-201) Technical design of a detector to be 
operated at the Superconducting Super Collider. Solenoidal De- 
tector Collaboration. Lawrence Berkeley Lab., CA (United States); 
Superconducting Super Collider Lab., Dallas, TX (United States). 1 
Apr 1992. 549p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC35-89ER40486. (SSCL-SR-1215). Order 
Number DE93006018. Source: OSTI; NTIS; INIS; GPO Dep. 

This report discusses the following topics on the Soleoidal De- 
tector Collaboration: Summary and overview of the detector; 
physics and detector requirements; central tracking system; super- 
conducting magnet; calorimetry; muon system; electronics; online 
computing; offline computing; safety; experimental facilities; instal- 
lation; test and calibration beam plan; and cost and schedule 
summary. 
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10125 (SIS—1992:7) TL-based dosemeter for measurement 
of low level photon radiation: Description and calibration. 
Woehni, T. Statens Inst. for Straalehygiene, Oslo (Norway). 1992. 
[14] (In Norwegian). Source: OSTI; NTIS; INIS. 

Results from the calibration of a TL-based personal dosemeter 
for measurements of low levels of external photon radiation are 
presented. The lower limit of detection is 2 to 3 wGy, depending on 
the photon energy. In the energy range 40 to 180 keV the doseme- 
ter will also provide information concerning the effective energy of 
the photon field. The uncertainty in the dose measurements is esti- 
mated to 10% for the energy range 40 to 180 keV, and the same 
for natural background radiation/Cs-fallout. For photon radiation of 
unknown energy in the range 180 keV to 1.24 MeV, the uncertainty 
due to the energy response is approx. 30%. 5 refs., 5 figs., 3 tabs. 


10126 (SLAC-PUB-5959) Cs! calorimeter development for 
a high-precision, general-purpose detector for a Tau-Charm 
Factory. King, M.E. Stanford Linear Accelerator Center, Menlo 
Park, CA (United States). Oct 1992. 6p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC03-76SF00515. 
(CONF-9209253—2: Crystal 2000 international workshop on heavy 
scintillators for scientific and industrial applications, Chamonix 
(France), 22-26 Sep 1992). Order Number DE93006934. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Design, fabrication techniques, and preliminary tests for a Csl 
calorimeter for the Tau-Charm Factory (TCF) proposed for con- 
struction in Spain are presented. Selected Cs! calorimeter studies 
undertaken by the US Tau-Charm Collaboration, including simula- 
tions of machine-induced detector backgrounds in the Csl 
calorimeter, radiation change characterization of Csl(Tl) and 
Csl(Na) crystals from five manufacturers, crystal segmentation and 
photodiode/wavelength shifter readout schemes, and development 
of mechanical support structure, are reviewed. A test of a proto- 
type Csi calorimeter conducted in the TRIUMF in M11 (120-400 
MeV) and M13 (30-120 MeV) beamlines is discussed. 


10127 (SLAC-PUB-5986) Performance of the SLD Barrel 
CRID during the 1992 physics data run. Abe, K. (Tohoku Univ., 
Sendai (Japan). Dept. of Physics); Hasegawa, K.; Hasegawa, Y.; 
Iwasaki, Y.; Suekane, F.; Toge, N.; Yuta, H.; Antilogus, P.; Aston, 
D.; Bienz, T.; Bird, F.; Dasu, S.; Dolinsky, S.; Dunwoodie, W.; 
Hallewell, G.; Kawahara, H.; Kwon, Y.;Stanford Linear Accelerator 
Center, Menlo Park, CA (United States). Nov 1992. 4p. Sponsored 
by USDOE, Washington, DC (United States); National Science 
Foundation, Washington, DC (United States). DOE Contract 
AC03-76SF00515. Grant PHY88-13669;Grant PHY88-13018. 
(CONF-921005-—21: Nuclear science symposium, Orlando, FL 
(United States), 26-31 Oct 1992). Order Number DE93007174. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The SLD Barrel Cherenkov Ring Imaging Detector was fully op- 
erational in the 1992 physics data run. The electron drift velocity 
and magnetic field deflection of electron trajectories have been 
measured. Cherenkov rings have been observed from both the liq- 
uid and gas radiators. The number and the resolution of the angle 
of Cherenkov photons have been measured to be approximately 
equal to design specifications. 


10128 (SLAC-PUB-6047) The DIRC counter: A new type of 
particle identification device for B factories. Ratcliff, B. Stanford 
Linear Accelerator Center, Menlo Park, CA (United States). Jan 
1993. 11p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC03-76SF00515. (CONF-9211172-2: In- 
ternational workshop on B factories: accelerators and experiments, 
Tsukuba (Japan), 17-20 Nov 1992). Order Number DE93007172. 
Source: OSTI; NTIS; INIS; GPO Dep. 

A very thin, solid radiator, totally internally reflecting, imaging 
Cherenkov counter (DIRC) is described. This device is well 
matched to the hadronic charged particle identification require- 
ments at an asymmetric e+e B Factory. 


10129 (SSCL-584) Punchthrough calculations for neutrons 
using CALOR89. Moore, B. (University of Mississipi, University, 
MS (United States). Dept. of Physics); Smith, V.; Reidy, J. Super- 
conducting Super Collider Lab., Dallas, TX (United States). Sep 
1992. 14p. Sponsored by USDOE, Washington, DC (United 
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States). DOE Contract AC35-89ER40486. Order 
DE93006094. Source: OSTI; NTIS; INIS; GPO Dep. 

Punchthrough calculations for blocks of iron, copper, depleted 
uranium and lead of thicknesses of 10 and 12 interaction lengths 
have been completed for incident negative pions of 10 GeV and 
100 GeV using the CALOR89 simulation code. The most numerous 
particles escaping out the back of the blocks are neutrons. The 
simulations show that there are significantly more neutrons escap- 
ing out the back of the lead block than any of the other absorbers, 
despite neutron production by fission in the depleted uranium. Two 
effects are held to be primarily responsible for this. First, the proton 
and neutron shells in lead nuclei are filled, giving lead a low neu- 
tron absorption cross section relative to the other absorbers, 
particularly uranium. Second, the number density of lead is lower 
than the other absorbers, particularly copper and iron. 


Number 


10130 (SSCL-Preprint-180) Programmable Level-1 trigger 
for calorimeter. Crosetto, D. Superconducting Super Collider Lab., 
Dallas, TX (United States). Oct 1992. 15p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC35-89ER40486. 
(CONF-9209263-9: 3. international conference on calorimetry in 
high energy physics, Corpus Christi, TX (United States), 29 Sep - 
2 oct 1992). Order Number DE93006171. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The types of detectors and the physics involved in present ex- 
periments are reaching a level of cost and complexity so great that 
it is preferable to implement a programmable trigger solution at all 
levels rather than a system realized with cabled logic. Experience 
demonstrates that fine tuning on the trigger is often achieved only 
after running an experiment and analyzing the first data acquired. 
A Level-| trigger is required to identify objects (particles such as 
electrons, jets, etc.) with programmable algorithms at 60 million 
frames-per-second. These requirements have led to the design of 
a special “3D-Flow” processor that, together with a special 
pipelined parallel-processing architecture, allows a sustained data 
rate of 60 million frames-per-second. The 3D-Flow is a data-flow 
processor that can be used in a one-, two-, or three-dimension 
array for high-speed signal-processing applications such as identi- 
fying objects in a matrix in a programmable form. Feasibility 
studies demonstrate that with present technology a 3D-Flow chip 
consuming 1 W and accommodating 4 processors at 60 MHz can 
be built today, and that the same chip can be built one year from 
now at a 120-MHz clock rate. 


10131 (UCRL-ID-110451) Calibration of the E859 phoswich 
modules. Costales, J.B.; Sangster, T.C.; Namboodiri, N.M. 
Lawrence Livermore National Lab., CA (United States). 14 
Apr 1992. 24p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. Order Number 
DE93007396. Source: OSTI; NTIS; GPO Dep. 

Internal report to E859 Collaboration. 

In August 1991, we measured the detector response of several 
phoswich modules to protons and deuterons of known incident en- 
ergies at the Indiana University Cyclotron Facility. This memo 
describes the experimental setup of this calibration run, the results 
obtained from this run and the procedure by which these results 
are used to calibrate real data taken during E859 running. The pur- 
pose of the calibration run was severalfold: 1. measure the amount 
of fast and slow light produced by protons and deuterons which 
stop in the large and small phoswich modules as a function of their 
kinetic energy. 2. measure the intrinsic energy resolution of the 
large and small phoswich modules. 3. measure the dependence of 
the fast and slow signal components on the placement of the ADC 
gates in time relative to the incoming particle. 4. measure the char- 
acteristics of the light curve for particles punching through the 
entire detector. 5. measure (if any) the dependence of the light 
curves on the type of phototube used. 6. measure the dependence 
of the energy resolution on the material used to wrap the modules. 
7. measure the decay time of the slow plastic. Although our entire 
run (actual data taking) spanned less than 24 hours, we were able 
to measure all of these quantities. By far, the most important mea- 
surement relevant to E859 phoswich running is the first one (1), 
the measurement of the light curves. This memo will therefore con- 
centrate on this measurement, and report on other results where 
appropriate. 





10132 (UCRL-ID—111364) Monte Carlo determination of 
Phoswich Array acceptance. Costales, J.B. E859 Collaboration. 
Lawrence Livermore National Lab., CA (United States). Jul 1992. 
19p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. Order Number DE93006252. Source: 
OSTI; NTIS; GPO Dep. 

The purpose of this memo is to describe the means by which the 
acceptance of the E859 Phoswich Array is determined. By accep- 
tance, two things are meant: first, the geometrical acceptance (the 
angular size of the modules); second, the detection acceptance 
(the probability that a particle of a given 4-momentum initially in the 
detector line-of-sight is detected as such). In particular, this memo 
will concentrate on those particles for which the energy of the parti- 
cle can be sufficiently measured; that is to say, protons, deuterons 
and tritons. In principle, the phoswich array can measure the low 
end of the pion energy spectrum, but with a poor resolution. The 
detection acceptance of pions and baryon clusters heavier than tri- 
tons will be neglected in this memo. 


10133 (UM-P-92/21) Test of a method for phase retrieval in 
HRTEM. Beeching, MJ.; Spargo, A.E.C. Melbourne Univ., 
Parkville, VIC (Australia). School of Physics. [1992]. [2] (CONF- 
9208150—-: 27. annual meeting of the Microbeam Analysis Society 
(MAS) (United States) and the 19th annual meeting of the Micro- 
scopical Society of Canada (MSC), Boston, MA (United States), 
Aug 1992). Source: OSTI; NTIS (US Sales Only); INIS. 

Several methods of phase retrieval from the high resolution 
transmission electron microscopy image intensity distributions have 
been proposed but no standard method has emerged. The results 
achieved using a technique based on a development of the focus 
variation method, are reported. The dependence of the retrieved 
wavefunction on various experimental parameters is investigated 
and the method tested using computer simulated images. The 
method is shown to be useful in finding the complex wavefield at 
the exit surface of the specimen but the relationship of this to the 
specimen structure is considered as a separate issue. 1 ref., 3 figs. 


10134 (WIS-PH-92-64) Properties of Csl-based gaseous 
secondary emission X-ray imaging detectors. Frumkin, |. 
(Technion-israel Inst. of Tech., Haifa (Israel)); Elkind, V.; Notea, A.; 
Breskin, A.; Chechik, R. Weizmann Inst. of Science, Rehovoth (Is- 
rael). Dept. of Physics. Aug 1992. [31] Source: OSTI; NTIS (US 
Sales Only); INIS. 

Secondary emission detectors based on thin solid photoconver- 
tor coupled to a low-pressure gaseous electronmultiplier provide 
subnanosecond, parallax-free, high accuracy range X-ray imaging. 
The application of Csi photoconvertors was studied over a broad 
photon energy range. At normal incidence, detector quantum effi- 
ciencies of 5-0.6% and localization accuracies of 200-4000 nm 
thick. At grazing incidence an improvement of the order of 1/siné@ 
was demonstrated in localization accuracy and detection efficiency. 
Some preliminary indications on the Csi stability are reported and 
radiographic images of small objects are presented. Possible future 
applications of these devices are discussed. (author). 


10135 (WIS-PH-92-83) Specific primary ionization induced 
by minimum ionizing electrons in CH,, CoHs, C3Hg, -CyHio, 
Ar, DME,TEA and TMAE. Melamud, G.; Breskin, A.; Chechik, R.; 
Pansky, A. Weizmann Inst. of Science, Rehovoth (Israel). Dept. of 
Physics. Oct 1992. [23] Source: OSTI; NTIS (US Sales Only); INIS. 

Specific primary ionization induced by minimum ionizing elec- 
trons has been measured in several gases and vapors. Charges 
deposited by 6-electrons in a low pressure gas, were collected, 
amplified by a multistep gaseous electron multiplier and counted. 
The high counting efficiency of the multiplier provided results of 
systematically higher values as compared to existing data. The re- 
spective values of the specific primary ionization in CH, 
CoHe, C3Hg,i-C4H; 9, Argon, Dimethylether, Triethylamine and 
Tetrakis(dimethylamino) ethylene are: 0.034, 0.065, 0.095, 0.12, 
0.03, 0.082, 0.0195 and 0.370 clusters/cm*Torr. We present the ex- 
perimental method and discuss the results and their accuracy. 
(authors). 


10136 (WSRC-TR-92-079) Gross alpha/beta determination 
by liquid scintillation counting. Leyba, J.D. Westinghouse Sa- 
vannah River Co., Aiken, SC (United States). 1 Mar 1992. 6p. 
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Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO9-89SR18035. Order Number DE93003324. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Liquid scintillation counting (LSC) is used to assay liquid sam- 
ples for both gross alpha and gross beta (including tritium) activity 
in order to declare these samples “clean.” This method provides 
several advantages over traditional gross assay techniques includ- 
ing easy sample preparation, no sample self-absorption, short 
counting times, acceptable lower limits of detection (LLD’s), and 
convenient sample disposal. 


4402 Radiation Effects On Instrument Compo- 
nents, Instruments, Or Electronic Systems 


Refer also to citation(s) 10045 


10137 (CEA-CONF-11073) Properties of SIMOX and related 
systems. Ouisse, T. (CEA Centre d’Etudes de Grenoble, 38 
(France). Direction des Technologies Avancees); Cristoloveanu, S. 
CEA Centre d’Etudes de Grenoble, 38 (France). Direction des 
Technologies Avancees. 1992. [10] (CONF-9205290-: 2. Sympo- 
sium on the Physics and Chemistry of SiOz and the Si-SiO. 
interface, Saint-Louis, MO (United States), 18 May 1992). Source: 
OSTI; NTIS (US Sales Only); INIS. 

This paper is focused on the properties of the SIMOX structure 
that are essential for the proper operation of integrated circuits. 
These properties are determined by direct inspection of the wafer 
or inferred from the characterization of test MOS devices. The next 
section presents the status of the SIMOX technology in terms of 
quality of the Si film, buried oxide and Si-SiOz2 interfaces. Interface 
coupling and floating body effects are typical phenomena in SO! 
transistors and are briefly discussed. Emphasis is put, in the last 
section, on reliability aspects which may be governed by the resis- 
tance of the buried oxide to hot carrier injection and radiation 
effects. 


4404 Well Logging Instrumentation 
Refer also to citation(s) 7719, 7720 


4405 Thermal Instrumentation 
Refer also to citation(s) 8008 


10138 (CNIC—00606) The application of infrared thermo- 
metric technology in the nuclear industry. Wang Wenjin (Beijing 
Inst. of Nucl. Engineering (China)). China Nuclear Information Cen- 
tre, Beijing, BJ (China). Apr 1992. [8] (In Chinese). (BINE-0018.). 
Source: OSTI; NTIS (US Sales Only); INIS. 

In the process of bituminization of low level waste liquid, to mea- 
sure the surface temperature of a moving barrel filled with waste 
liquid and bitumen is essential. Thus, a special infrared thermome- 
ter is developed. The property of radiation resistance for the lithium 
tantalate prober which is a main part of the thermometer was care- 
fully tested. The test results show that in the nuclear industry the 
infrared thermometric technology is applicable. 


10139 (CONF-9210232-5) Passive (self-powered) fiber- 
optic sensors. McEihaney, S.A.; Falter, D.D.; Todd, R.A,; 
Simpson, M.L.; Mihalezo, J.T. Oak Ridge National Lab., TN (United 
States). [1992]. 4p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC05-840R21400. From Institute 
Electrical and Electronic Engineers (IEEE) meeting; Orlando, FL 
(United States); 26-30 Oct 1992. Order Number DE93005761. 
Source: OSTI; NTIS; INIS; GPO Dep. 

ORNL is developing new group of fiber-optic sensors for charac- 
terizing physical aspects such as ambient temperature. These 
sensors exploit the inherent property of thermographic materials 
that the lifetime and/or intensity of the emitted fluorescence de- 
creases with increasing temperature. Unlike current fluorescent 
temperature sensors that use a light source for excitation, these 
sensors are totally passive (self-powered) and use either an 
embedded or external radiation source. A proof-of-principle temper- 
ature sensor was developed, based on this concept, using a 
well-known thermographic material, magnesium fluorogermanate. 
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Experimental results showed that the radiation-induced fluores- 
cence resulted in an intensity change but no significant decay rate 
change with increasing temperature. 


10140 (JINR—13-91-279) Thermostat for the Hall-effect 
probes in the data multiunit system for the magnetic field mea- 
surement. lvashkevich, S.A.; Kosarev, |.G. Joint Inst. for Nuclear 
Research, Dubna (Russian Federation). Lab. of Nuclear Problems. 
1991. [4] (In Russian). Source: OSTI; NTIS (US Sales Only); INIS. 

The temperature regulating circuit and construction of the ther- 
mostat for the Hall-effect probes are described. They were created 
for the magnetic field measurements in the charged particle accel- 
erators using several Hall-effect probes at once. Their main 
characteristics are: the temperature stabilization coefficient equals 
10, the stabilized temperature is +60 deg C, the dimensions of the 
thermostat being 690x50x20 mm. A thin layer of aluminium serves 
for a heater and a temperature measuring probe in the thermostat. 
4 refs.; 2 figs. 


10141 (Juel+-2574) Magnetic disturbance effects in noise 
thermometry. Fischer, M. Forschungszentrum Juelich GmbH (Ger- 
many). Zentrallabor fuer Elektronik; Technische Hochschule 
Aachen (Germany). Jan 1992. 162p. (In German). Order Number 
DE93758692. Source: OSTI; NTIS (US Sales Only); INIS. 

Due to the very small measurement signals, a compensation 
process is used, which presupposes undisturbed signals of the 
measurement resistance and a compensation resistance as 
necessary conditions. There is a two-channel control for the mea- 
surement and compensation circuit, so that parasitic noise voltages 
from the incoming leads and the electronics can be eliminated by 
cross-correlation. The sensor which is designed as a combined 
thermocouple/noise thermometer sensor, permits continuous mea- 
surement of temperature by measuring the thermal voltages and 
the in situ calibration of the thermocouples at all times, which may 
have considerable drift of the thermal voltages, depending on 
environmental effects. Leads designed as thermocouples use ferro- 
magnetic materials, in part. (orig/DG). 


4406 Optical Instrumentation 


Refer also to citation(s) 9959 


10142 (CEA-CONF—11072) Fiber-optic pH sensor for in-situ 
applications. Michels, M.H. (CEA Centre d’Etudes de la Vallee du 
Rhone, 30 - Marcoule (France). Dept. des Procedes de Retraite- 
ment); Dureault, B.; Motellier, S.; Toulhoat, P. CEA Centre d’Etudes 
de la Vallee du Rhone, 30 - Marcoule (France). Dept. des Pro- 
cedes de Retraitement. 1992. [21] (CONF-920486-: 1. European 
conference on optical chemical sensors and biosensors, Graz (Aus- 
tria), 12-16 Apr 1992). Source: OSTI; NTIS (US Sales Only); INIS. 

An evaluation of the feasibility of a fiber-optic pH sensor was 
carried out. The pH sensor is composed of an optode connected to 
the transmitter-receiver apparatus (Optolec H) through a 100 
m-long fiber. Three diodes of carefully chosen wavelengths are lo- 
cated in the Optolec H and emit through a bundle of nine fibers to 
the end of the optode where the oncoming light is reflected on an 
immobilized pH-indicator-based spherical bead of resin and sent 
back for analysis to the Optolec H through a central fiber. The in- 
fluence of ionic strength as well as precision, response time, and 
lifetime have been determined. This device is to be used for rou- 
tine in-situ measurements in an underground laboratory devoted to 
studies in connection with nuclear waste repositories where harsh 
conditions are encountered for direct collection of waters and tradi- 
tional post-determination with a pH-meter. 


10143 (SAND-92-1624) Video animation system operators 
manual. Mareda, J.F. Sandia National Labs., Albuquerque, NM 
(United States). Sep 1992. 48p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC04-76DP00789. Order 
Number DE93007425. Source: OSTI; NTIS; GPO Dep. 

This document describes the components necessary to put to- 
gether a video animation system. It is primarily intended for use at 
Sandia National Laboratories as it describes the components used 
in systems at Sandia. The main document covers the operation of 
the equipment in some detail and is intended for either the system 
maintainer or an advanced user. There is an appendix for each of 
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the three systems in use by the Engineering Sciences Directorate 
which contain instructions for the general user. 


10144 (SAND—92-2367C) A modal test of a space-truss for 
structural parameter identification. Carne, T.G. (Sandia National 
Labs., Albuquerque, NM (United States)); Mayes, R.L.; Levine- 
West, M.B. Sandia National Labs., Albuquerque, NM (United 
States). [1992]. 10p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-76DP00789. (CONF-930241— 
1: 11. international modal analysis conference, Kissimmee, FL 
(United States), 1-4 Feb 1993). Order Number DE93004043. 
Source: OSTI; NTIS; GPO Dep. 

The Jet Propulsion Laboratory is developing a large space-truss 
to support a micro-precision interferometer. A finite element model 
will be used to design and place passive and active elements in 
the truss to suppress vibration. To improve the model's predictive 
capability, it is desirable to identify uncertain structural parameters 
in the model by utilizing experimental modal data. Testing of both 
the components and the system was performed to obtain the data 
necessary to identify the structural parameters. Extracting a modal 
model, absent of bias errors, from measured data requires great 
care in test design and implementation. Testing procedures that are 
discussed include: verification of non-constraining shaker attach- 
ment, quantification of the non-linear structural response, and the 
design and effects of suspension systems used to simulate a free 
structure. In addition to these procedures, the accuracy of the 
measured frequency response functions are evaluated by compar- 
ing functions measured with random excitation, using various 
frequency resolutions, and with step sine excitation. 


10145 (WSRC-MS-—92-051) Prediction of the quality of re- 
sistance welds by computer based color image analysis. 
Pechersky, M.J.; Zeoli, K.A.; Kestin, P.A. Westinghouse Savannah 
River Co., Aiken, SC (United States). [1992]. 15p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC09- 
89SR18035. (CONF-92081 78-1: Intemational Metallographic 
Society annual meeting, Denver, CO (United States), 2-5 Aug 
1992). Order Number DE93002402. Source: OSTI; NTIS; GPO 
Dep. 

This report discusses experiments which have been completed 
to correlate the quality of electric resistance pinch welds with an 
automated computer analysis of the weld surface. The pinch welds 
were performed on small diameter stainless steel tubes after they 
were annealed in air at several different temperatures to form an 
oxide layer on the weld surfaces. The images of the tube bore 
were collected with a borescope, stored in a computer and ana- 
lyzed. The analysis consisted of computing a parameter which 
gave a representation of the color integrated over the inspected 
region. This color parameter was then used to rank the tubes in or- 
der of their relative oxidation level. Once this was performed the 
tubes were welded and low magnification metallography was per- 
formed on the welds. It was found that the color analysis gave a 
perfect correlation with the oxidation levels and that the weld qual- 
ity was inversely proportional to the amount of oxidation. It was 
also shown that the color analysis was robust in the sense that the 
sorting was independent of the borescope illumination level over a 
large range for both oxidized and unoxidized stems. Thus the color 
parameter chosen was an excellent predictor of the weld quality. 


4407 Geophysical and Meteorological Instrumenta- 
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Refer also to citation(s) 10226, 10227 


4408 Miscellaneous Instrumentation 


Refer also to citation(s) 7774, 7977, 8182, 8563, 9354, 9519, 
10275, 10329, 10658 


10146 (DOE/ER/40350-—6) Introduction to magnetic reso- 
nance and its application to dipole magnet testing. Clark, W.G. 
California Univ., Los Angeles, CA (United States). Dept. of 
Physics. [1992]. 14p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC02-87ER40350. (CONF- 
9203101—3: CERN accelerator school on magnetic measurement 
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and alignment, Montreux (Switzerland), 16-20 Mar 1992). Order 
Number DE93006322. Source: OSTI; NTIS; INIS; GPO Dep. 

An introduction to the features of magnetic resonance that are 
essential for understanding its application to testing accelerator 
dipole magnets is presented, including the accuracy that can be 
expected in field measurements and the factors that limit it. The 
use of an array of coils to measure the multipole moments of 
dipole magnets is discussed. 


10147 (INPE-5405) Design and construction of a magnetic 
sector mass spectrometer. Dallaqua, R.S.; Ludwig, G.O.; 
Montes, A. Instituto de Pesquisas Espaciais (INPE), Sao Jose dos 
Campos, SP (Brazil). Aug 1991. [61] (in Portuguese). (PRQ-659.). 
Source: OSTI; NTIS (US Sales Only); INIS. 

In this work we describe the design and construction of a sector 
magnetic mass spectrometer. The main parts of the instrument are: 
ion source, grids (extraction, energy analysis and ion acceleration), 
electrostatic lens, magnetic sector and detector. All these compo- 
nents are kept inside a vacuum chamber evacuated by a 
turbomolecular pump. (author). 


10148 (KFKF-1991-36/G) Detection of small leakage com- 
bining dedicated Kalman filters and an extended version of 
the binary SPRT. Racz, A. (Hungarian Academy of Sciences, Bu- 
dapest (Hungary). Central Research Inst. for Physics). Hungarian 
Academy of Sciences, Budapest (Hungary). Central Research Inst. 
for Physics. Dec 1991. [38] Source: OSTI; NTIS (US Sales Only); 
INIS. 

A new method is outlined for detection of soft reactor failures. 
The procedure is applicable when the failure can be described by 
an additive term (failure vector) in the measurement process of an 
observable dynamic system. A dedicated Kalman filter generates 
the innovation process for further testing. The innovation is investi- 
gated by a sequential hypothesis testing method. In order to avoid 
the computational difficulties related to sophisticated multiple hy- 
pothesis testing methods, an extended version of Walds's classical 
binary Sequential Probability Ratio Testing (SPRT) has been devel- 
oped. The procedure is applied for the problem of (smail) leakage 
detection in the feedwater system of nuclear power plants. Com- 
puter simulation results show that the method can recognize less 
than 1% relative water loss reliably. (author) 10 refs.; 5 figs.; 5 
tabs. 


10149 (LRP-464/92) Measurement of the electric field 
pattern of a Fabry-Perot resonator used in quasi-optical gy- 
rotrons. Roulin, M. (Ecole Polytechnique Federale, Lausanne 
(Switzerland). Centre de Recherche en Physique des Plasma 
(CRPP)); Tran, M.Q.; Hogge, J.P. Ecole Polytechnique Federale, 
Lausanne (Switzerland). Centre de Recherche en Physique des 
Plasma (CRPP). Oct 1992. [11] Source: OSTI; NTIS; INIS. 

The field pattern of the resonator used in a quasi-optical gyrotron 
operating in the millimetre wave range is measured. Two res- 
onators are studied: one composed of a spherical mirror and an 
ellipsoidal grating and the other symmetric using two mirrors with 
annular slots. The measurements indicate that the electric field dis- 
tribution is gaussian, in spite of the complex geometry of the 
resonator, and thus provide an experimental basis for the assump- 
tion often used to compute the efficiency of quasi-optical gyrotrons. 
(author) 9 figs., 8 refs. 


10150 (PNL-8456) The PNL high-transmission three-stage 
mass spectrometer. Stoffels, J.J. (Pacific Northwest Lab., Rich- 
land, WA (United States)); Ells, D.R.; Bond, L.A.; Freedman, P.A.; 
Tattersall, B.N.; Lagergren, C.R. Pacific Northwest Lab., Richland, 
WA (United States). Dec 1992. 36p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract ACO6-76RL01830. Order 
Number DE93006143. Source: OSTI; NTIS; GPO Dep. 

We have constructed a three-stage isotope-ratio mass spectrom- 
eter of unique ion-optical design that achieves high ion 
transmission efficiency and high abundance sensitivity. The spec- 
trometer has tandem 90° -deflection magnets with boundaries 18° 
off normal. The magnet drift lengths are 1.48 times the 27-cm ra- 
dius of deflection. This extended geometry gives mass dispersion 
equivalent to a 40-cm-radius magnet with normal boundaries. The 
first magnet renders the ion beam parallel in the vertical plane and 
provides a focus in the horizontal plane of mass dispersion. The 


second magnet brings the beam to a stigmatic focus. This novel 
ion-optical design gives 100% transmission without the need for in- 
termediate focusing lenses. It also provides a 16% increase in 
mass resolution over the traditional tandem geometry with normal 
magnet boundaries. Complete transmission of ions is maintained 
through a third-stage cylindrical electric sector of 38-cm radius, 
which provides increased isotope-abundance sensitivity. The 
isotope-abundance sensitivity of the new mass spectrometer is an 
order of magnitude better than similar instruments with normal 
magnet boundaries. This is because the vertical focusing of the ion 
beam prevents ion scattering from the top and bottom of the flight 
tube. The measured values of the isotope-abundance sensitivity 
one-half mass unit away from the rhenium ion peaks at masses 
185 and 187 are M — 1/2 = (6.5 + 0.5)x 0-'° M+ 1/2 = (3.1 + 
0.8) x 10-1'°. By extrapolation, the uranium isotope-abundance 
sensitivity is m — 1 = 1 x 10~—'°. Construction of the instrument 
was facilitated by using standard commercial mass spectrometer 
components. 


10151 (PNL-SA-21566) Near-field millimeter-wave imaging 
for weapon detection. Sheen, D.M.; McMakin, D.L.; Collins, H.D.; 
Hall, T.E. Pacific Northwest Lab., Richland, WA (United States). 
Nov 1992. 20p. Sponsored by Federal Aviation Administration, 
Washington, DC (United States). DOE Contract AC06-76RL01830. 
(CONF-9211163-1: Intelligent robots and visual communications 
conference, Boston, MA (United States), 15-20 Nov 1992). Order 
Number DE93005031. Source: OSTI; NTIS; GPO Dep. 

Various millimeter-wave imaging systems capable of imaging 
through clothing for the detection of contraband metal, plastic, or 
ceramic weapons, have been developed at PNL. Two dimensional 
scanned holographic systems, developed at 35, 90, and 350 GHz, 
are used to obtain high resolution images of metal and plastic tar- 
gets concealed by clothing. Coherent single-frequency amplitude 
and phase data, which is gathered over a two-dimensional scanned 
aperture, is reconstructed to the target plane using a holographic 
wavefront reconstruction technique. Practical weapon detection 
systems require high-speed scanning. To achieve this goal, a 35 
GHz linear sequentially switched array has been built and inte- 
grated into a high speed linear scanner. This system poses special 
challenges on calibration /signal processing of the holographic sys- 
tem. Further, significant improvements in speed are required to 
achieve real time operation. Toward this goal, a wideband scanned 
system which allows for a two-dimensional image formation from a 
one-dimensional scanned (or array) system has been developed . 
Signal /image processing techniques developed and implemented 
for this technique are a variation on conventional synthetic aperture 
radar (SAR) techniques which eliminate far-field and narrow band- 
width requirements. Performance of this technique is demonstrated 
with imaging results obtained from a K,-band system. 


10152 (SAND-92-2129) Primary Standards Laboratory 
report, first half 1992. Levy, W.G.T. Sandia National Labs., Albu- 
querque, NM (United States). Dec 1992. 32p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
76DP00789. Order Number DE93006921. Source: OSTI; NTIS; 
GPO Dep. 

Sandia National Laboratories operates the Primary Standards 
Laboratory for the Department of Energy, Albuquerque Operations 
Office (DOE/AL). This report summarizes metrology activities that 
received emphasis in the first half of 1992 and provides information 
pertinent to the operation of the DOE/AL system wide Standards 
and Calibration Program. 
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10153 (ANLV/EAIS/TM-84) Architecture and functional de- 
composition of the SENSE function. Segal, A.C. (Illinois Univ., 
Chicago, IL (United States)); Chisholm, G.H. Argonne National 
Lab., IL (United States). Environmental Assessment and Informa- 
tion Sciences Div. Dec 1992. 17p. Sponsored by Department of 
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Defense, Washington, DC (United States). DOE Contract W- 
31109-ENG-38. Order Number DE93006960. Source: OSTI; NTIS; 
GPO Dep. 

Three functions (i.e., SENSE, PLAN, and EXECUTE) make up 
the essential functionality for the battle management/command, 
control, and communications element of the Global Protection 
Against Limited Strike system. This report focuses on issues 
related to the SENSE function to support the complexity manage- 
ment analysis of this element. In this analysis, a multilayered 
decomposition is developed from a high-level model. This model 
depicts energy from the environment as input and target vectors as 
output. This model can be decomposed into subfunctions, which 
are subsequently further decomposed. The hierarchy for three lay- 
ers of decomposition is described. This structure provides a basis 
for careful analysis of essential properties (e.g., false alarms, 
missed detections). 


10154 (CONF-9208174—Vol.2, pp. 22-44) Drug trafficking 
and terrorism. Miller, D. Science Applications International Corp., 
McLean, VA (United States). 16 Oct 1992. From 7. conference on 
stability and the offense/defense relationship; Monterey, CA (United 
States); 26-27 Aug 1992. In Program on stability and the offense/ 
defense relationship conference final report: Volume 2. 157p. Or- 
der Number DE93002034. Source: OSTI; NTIS. 

Ambassador David Miller contended that in the next decade, as 
US-Soviet confrontation recedes completely into the past, we ill see 
growing problems of terrorism and global criminal activities such as 
nacrotics and regional conflicts that will threaten the well-being of 
our country. While terrorism or narcotics may be inconsequential 
compared with a major nuclear exchange, on a daily basis they are 
of real consequence. Obviously, our people must be protected. Ter- 
rorists are capable of dstroying aircraft or other hard targets, and 
cocaine cartels are destroying the lives of thousands of Americans 
every year. If the drug cartels can move tons of cocaine, protect 
their people, and corrupt American officials, they can move any 
commodity or weaponry into the US if the price is right. Also, we 
face a new array of enemies where the battlefield will be shaped 
by ethnic and religious hostilities. Besides, the ancient conflict be- 
tween the haves and have-nots will very likely worsen. Althogh the 
impending economic or social collapse of Africa merits only limited 
US concern, the emergence of leaders in Africa bent on obtaining 
modern weapons systems and delivery vehicles would concern us. 
As to the drug war, the Ambassador believes the defining a theory 
of our intervention in this micro-conflict area (compared with macro 
conflicts) will require much attention before we develop a national 
consensus acceptable to Congress and the Executive Branch. 


10155 (CONF-9208174—Vol.2, pp. 45-77) The national mill- 
tary strategy. Rothmann, H. Science Applications International 
Corp., McLean, VA (United States). 16 Oct 1992. From 7. confer- 
ence on stability and the offense/defense relationship; Monterey, 
CA (United States); 26-27 Aug 1992. In Program on stability and 
the offense/defense relationship conference final report: Volume 2. 
157p. Order Number DE93002034. Source: OSTI; NTIS. 

This speech, by Colonel Harry Rothman, was a slide lecture. 
Presents 32 figures, narrative not included in the document. The 
figure titles, which follow, are highly suggestive of the contents of 
the talk: Strategy-Foces-Plans; Formulating US Strategy; From 
Containment to Engagement; National Security Objectives; US Na- 
tional Military Strategy; Military Strategy Concepts; Forward 
Presence Operations; Reconstitution; Commitment of Forces; The 
NMS - A Hedging Strategy; Base Force; Forces; Strategic Forces; 
Total Nuclear Warheads; Atlantic Forces; Europe Drawdown; Pa- 
cific Forces; Pacific Drawdown; Contingency Forces; Mobility 
Requirements Study; What's Changing? Corps Inactivation - AC/ 
RC Mix; Army Active/Reserve Mix; Managing the Cuts; Managing 
the Cuts; Gentlemen, Choose Your Charts; Joint Strategic Capabili- 
ties Plan; JSCP 93-95 Differs Significantly from Previous JSCPs; 
Planning Strategy; Adaptive Planning Options; Flexible Deterrent 
Options; What Has Really Changed in US Military Strategy? 


10156 = (CONF-9208174-Vol.2, pp. 104-122) Military opera- 
tions to restore order and maintain peace. McDonald, J. 
Science Applications International Corp., McLean, VA (United 
States). 16 Oct 1992. From 7. conference on stability and the of- 
fense/defense relationship; Monterey, CA (United States); 26-27 
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Aug 1992. In Program on stability and the offense/defense relation- 
ship conference final report: Volume 2. 157p. Order Number 
DE98002034. Source: OSTI; NTIS. 

The speaker, John McDonald, analyzed the role of military 
operations with respect to peacemaking, peacekeeping, and en- 
forcement in this era of nonideological conflict, which began with 
the collapse of the Soviet Union. We are now dealing with a situa- 
tion where conflict appears to have become an element in the 
transition to a post-cold war world. McDonal declared that the US 
stands at a crossroad with respect to the development of a foreign 
policy applicable to this new situation, where the commitment of 
US force may be called for when peacemaking fails. For example, 
the nature of enforcement operations runs counter to political and 
military values developed durin the post-Vietnam era of foreign pol- 
icy. But, ignoring situations that require enforcement (e.g., the 
humanitarian nightmare in Yugoslavia) runs counter to US values. 


10157 (CONF-9208174-Vol.2, pp. 123-140) Deterrence and 
defense in the emerging international order. Payne, K.B. Sci- 
ence Applications International Corp., McLean, VA (United States). 
16 Oct 1992. From 7. conference on stability and the of- 
fense/defense relationship; Monterey, CA (United States); 26-27 
Aug 1992. In Program on stability and the offense/defense relation- 
ship conference final report: Volume 2. 157p. Order Number 
DE93002034. Source: OSTI; NTIS. 

This talk, presented by Dr. Keith Payne, was a slide lecture - 17 
slides, narrative not included in the document. Titles of a few 
slides, which follow, indicate the contents of the speech: The 
Emerging Strategic Environment; Roles for Nuclear Forces; Deter- 
rence and the Third Party Threat; Deterrence Theory; Fundamental 
Assumptions; Strategic Requirements. 


10158 (CONF-9208174—Vol.2, pp. 141-152) Observations on 
a recent trip to the former Soviet Union. Tritten, J. Science Ap- 
plications International Corp., McLean, VA (United States). 16 Oct 
1992. From 7. conference on stability and the offense/defense rela- 
tionship; Monterey, CA (United States); 26-27 Aug 1992. In 
Program on stability and the offense/defense relationship confer- 
ence final report: Volume 2. 157p. Order Number DE93002034. 
Source: OSTI; NTIS. 

Professor James Tritten (Naval Postgraduate School) spoke 
about a three-week educational-exchange trip to Russia and the 
Ukraine that he an twenty-three students made. The purpose was 
to help the researchers determine the current (1992) state of the 
former Soviet Union, specifically the state of the military forces. 
Only raw results of the following topics were presented (a full re- 
port and conclusions will follow in 1993): Personalities and Current 
Political Issues; Russian Military Sciences; Russian Military History; 
The Western Theater of War; Russian Military Education System; 
How Do the Russians Learn About Us?; Nuclear and Other Issues; 
What Were They Interested in from Us? 


10159 (CONF-9210225-Summ.) Mechanical Working Group 
meeting minutes. Horizon Data Corp., Reston, VA (United States). 
[1992]. 276p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC01-90CE90053. From Mechanical work- 
ing group meeting; Dayton, OH (United States); 27-28 Oct 1992. 
Order Number DE93004884. Source: OSTI; NTIS; GPO Dep. 

This documents contains the minutes and viewgraphs from the 
October 27-28, 1992 meeting on the subject of power generation 
and delivery systems for military applications. Attendees repre- 
sented the US Air Force and NASA. The thermal management 
panel reported on the capillary pump loop test facility, thermal con- 
trol systems and compressors, and the oxygen heat pipe flight 
experiment. The aerospace power panel reported on the integrated 
power unit for the more electric airplane, the solar dynamic power 
system, the modular high temperature gas cooled reactor-gas- 
turbine program, the multi-megawatt CBC power system, and 
analytical modeling for heat pipe performance. The terrestrial power 
panel reported on a free piston stirling engine power generation 
system, fuel cell vehicles, and the advanced gas turbine project. 


10160 (ORNL/ATD-72) Compulsator Rotor Rebuild Pro- 
gram: Progress report. O’Kain, D.U. (comp.). Oak Ridge National 
Lab., TN (United States). Engineering Technology Div. Dec 1992. 
39p. Sponsored by Department of Defense, Washington, DC 
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(United States). DOE Contract ACO5-840R21400. Order Number 
DE93005857. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This report describes the work conducted at Oak Ridge National 
Laboratory (ORNL) in support of the 9 MJ Range Gun Compul- 
sator Rotor Rebuild Program sponsored by the US Army 
Armament, Research and Development Center (ARDEC) during 
the period May—November 1992. ORNL had previously participated 
in the Compulsator program in the 1987-1989 timeframe and was 
asked to rejoin the program after the partially assembled compul- 
sator rotor cracked during assembly operations in early 1992. The 
rotor design, materials of construction, assembly methods, and 
performance requirements are being reevaluated to permit rebuild 
of the rotor by July, 1993. The lead contractor for the Compulsator 
Program is the University of Texas—Center for Electromechanics 
(CEM); ORNL personnel serve as advisors to ARDEC and as 
members of the rotor rebuild team. ORNL activities include work in 
materials characterization, design and analysis, assembly develop- 
ment, spin testing, and systems integration. Materials test methods 
are described and data is reported. Rotor design approaches are 
described and specific design iterations are shown. 


10161 (SAND-—92-1534) Monolithic, series connected GaAs 
photovoltaic power converters for optoelectronic component 
applications. Rose, B.H. Sandia National Labs., Albuquerque, NM 
(United States). Sep 1992. 91p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC04-76DP00789. Order 
Number DE93004385. Source: OSTI; NTIS; GPO Dep. 

This report describes the features of monolithic, series con- 
nected photovoltaic converters which have been developed for 
applications where voltages are required that are higher than avail- 
able using conventional single junction solar cells. These devices 
are intended to play a significant role in advanced weapon systems 
development. They are also appropriate for any other applications 
where electric power is needed in remote regions and electrical 
connection to the region is deemed detrimental for whatever rea- 
sons. Development of this technology at two outside contractors 
has been accomplished through competitive procurement in re- 
sponse to an internally generated Statement of Work. Detailed 
comparisons are made of data taken from converters of each type 
from both contractors. The primary advantage of these converters 
is that they are high voltage/low current devices compared to con- 
ventional single junction solar cells. This allows them to directly 
drive a wider range of loads without the necessity of power condi- 
tioning, such as provided by a transformer. Discussions of load 
analysis for given applications are included. 


4501 Chemical Explosions and Explosives 
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10162 (LA-UR-92-4025) NTO polymorphs. Lee, Kien-yin 
(Los Alamos National Lab., NM (United States)); Gilardi, R. Los 
Alamos National Lab., NM (United States). [1992]. 6p. Sponsored 
by USDOE, Washington, DC (United States); Department of 
Defense, Washington, DC (United States). DOE Contract W-7405- 
ENG-36. (CONF-921101-61: 16. Material Research Society 
international symposium on the scientific basis for nuclear waste 
management fall meeting, Boston, MA (United States), 30 Nov - 5 
dec 1992). Order Number DE93005451. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

NTO (5-Nitro-2,4-dihydro-3H-1 ,2,4-triazol-3-one) has been evalu- 
ated as an insensitive component to replace RDX in the bomb fill, 
and as a major ingredient for the auto air bag system. The crystal 
structure of the 6 form of NTO has been determined by single- 
crystal X-ray methods. The unit cell is monoclinic, space group P2,/ 
c, with a = 9.326, b = 5.515, c = 9.107 A, G = 100.77°. There are 
four molecules in the cell, density 1.878 g/cm’. Infinite extension of 
H-bonding in two-dimensional sheets occurs in the monoclinic 
form. Bond lengths and angles all have normal values. Efforts have 
been made to determine the crystal structure of a-NTO. However, 
a structure refined only to R = 17% was obtained, probably due to 
some kind of twinning about the crystal needle axis. The unit cell is 
triclinic, space group P1, with a = 5.12, b = 10.30,c =179A,a= 
106.7°, B = 97.7°, y = 90.2°. There are eight molecules in the 
cell, density 1.92 gicm?. Ribbons of NTO molecules formed by a 
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relatively strong network of hydrogen bonds are observed. It was 
found that a-NTO is the stable, dominating form. A variety of tech- 
niques have been chosen to identify the two polymorphs. 


10163 (SAND-92-1135C) Development of rate expressions 
for the thermal decomposition of RDX. Erickson, K.L. (Sandia 
National Labs., Albuquerque, NM (United States)); Behrens, R. Jr.; 
Bulusu, S. Sandia National Labs., Albuquerque, NM (United 
States). [1992]. 11p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-76DP00789. (CONF- 
9210112—4: 29. JANNAF combustion meeting, Hampton, VA 
(United States), 19-23 Oct 1992). Order Number DE93005345. 
Source: OSTI; NTIS; GPO Dep. 

Decomposition and combustion of energetic materials involve 
processes in both condensed and gas phases. Development of reli- 
able models for design, performance, stability, and hazard analyses 
requires detailed understanding of the mechanisms for both the ini- 
tial condensed phase decomposition of the energetic material and 
the subsequent reaction of the decomposition species to form the 
ultimate reaction products. Those mechanisms must be described 
in terms of constitutive rate expressions that can be incorporated 
into mathematical models. The thermal decomposition of RDX has 
been studied by Behrens and Bulusu using Simultaneous Thermo- 
gravimetric Modulated Beam Mass Spectrometry (STMBMS). Their 
work provides a basis for developing some of the constitutive rate 
expressions that are needed in models for design, performance, 
stability and hazard analyses involving RDX. Behrens and Bulusu 
have identified four primary reaction pathways that control the 
liquid-phase decomposition of RDX at temperatures between 200 
and 215°C, and one that controls solid-phase decomposition at 
temperatures below 200°C. Two of the liquid-phase pathways 
appear to be first order in RDX. Arrhenius parameters for the first- 
order rate constants were evaluated from data reported by Behrens 
and Bulusu. Reaction rates extrapolated to temperatures between 
370 and 450°C are in good agreement with global reaction rates 
observed by Trott et al. using high-speed photography and laser- 
heated thin-film samples. Furthermore, the STMBMS results of 
Behrens and Bulusu appear to be consistent with condensed- 
phase infrared results reported by Trott et al. and Erickson et al. 


10164 (SAND-92-2446) Local lightning early warning 
system (LLEWS), Phase 1. Fisher, R.J. Sandia National Labs., Al- 
buquerque, NM (United States). Dec 1992. 49p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
76DP00789. Order Number DE93006609. Source: OSTI; NTIS; 
GPO Dep. 

Results are presented of a detailed survey of the present state 
of scientific understanding of cloud electrification processes and 
lightning warning technology. A review is given of the principles of 
operation and demonstrated performance factors of lightning strike 
location technologies and associated commercial products. Empha- 
sis is given to the local lightning warning problem, which is divided 
into two categories: detection and tracking of active storms that 
originate outside of and move into the declared safety zone, and 
early detection of cloud electrification that initiates within the zone. 
A prototype single-station warning system design is presented that 
is intended to accumulate data simultaneously from a complement 
of different types of sensors during intervals immediately preceding 
the onset of lightning conditions within the area of coverage. The 
resultant data base will be analyzed statistically to identify the most 
promising combinations of early warning indicators and to quantify 
their reliability as a function of the warning intervals they provide. 


10165 (UCRL-ID—111813) A representation of the MON-50 
antipersonnel mine for application in SEES. Olness, D.U.; War- 
shawsky, A.S. Lawrence Livermore National Lab., CA (United 
States). Aug 1992. 6p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. Order Number 
DE93007397. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
The Security Exercise Evaluation Simulation (SEES) was used to 
study an ambush of a train carrying soldiers. An integral part of the 
analysis required that directional, antipersonnel mines (similar to 
Claymore mines) be included in the scenario. SEES does not have 
a capability to model the effects of such a weapon explicitly. It was 
possible, however, to approximate the effect of the mines, albeit 
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crudely, in a way that was judged adequate for the specific study 
at hand. This report describes that approximation. 


4502 Nuclear Explosions and Explosives 


Refer also to citation(s) 7921, 9062, 9400, 9870, 10201, 10256 


10166 (KCP-613-4868) GTAW penetration based on elec- 
trode tip location versus weld joint center line. Daumeyer, G.J. 
lll. Allied-Signal Aerospace Co., Kansas City, MO (United States). 
Kansas City Div. Nov 1992. 37p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC04-76DP00613. Order 
Number DE93004910. Source: OSTI; NTIS; GPO Dep. 

Gas Tungsten Arc Welding (GTAW) is often the chosen process 
for final enclosure welds of heat sensitive electrical and electronic 
product. GTAW is used to produce welds that satisfy design re- 
quirements (usually a penetration requirement) and not expose the 
product to such high heat that would cause unwanted damage. An 
important variable in the GTAW process is the location of the Elec- 
trode tip over the weld joint center line. This study shows the 
tolerance of positional location over a narrow scope. Using 
coupons which represent the W88 container weld joint geometry, 
penetration vs. electrode tip positional location (offset) is investi- 
gated. Results indicate a positional location tolerance of + 0.008 
in. is acceptable. Several different major components (MCS) sup- 
porting various weapons programs require low heat input GTA 
welds. The electrode tip positional location tolerance is determined 
by each MC's weld joint tolerances and heat sensitivity. For this 
short study, the weld joint geometry of a container weld was used. 
These coupons were welded with the specified weld schedule and 
one additional weld schedule in order to show the relationship 
based on both travel speed and gap. Multiple coupon welds were 
made to eliminate error in the results. Within the scope of this re- 
search, a positional tolerance of + 0.008 in. of the electrode center 
over the weld joint center is required. For other MCs this tolerance 
may be tighter or more relaxed depending upon the specific con- 
siderations. 


10167 (KCP-613-4941) Development of a replacement for 
trichloroethylene in the two-stage cleaning process. Harding, 
W.B. Allied-Signal Aerospace Co., Kansas City, MO (United 
States). Kansas City Div. Dec 1992. 15p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-76DP00613. 
Order Number DE93006258. Source: OSTI; NTIS; GPO Dep. 

A solvent was sought to replace trichloroethylene in the two- 
stage cleaning process that is used in the Allied-Signal Inc., 
Kansas City Division (KCD) Miniature Electro-Mechanical Assembly 
Department. The process is an ultrasonic cleaning process in 
which product is first cleaned in trichloroethylene and then in iso- 
propyl alcohol. After a general review of the properties of available 
solvents, isopropyl alcohol, d-limonene, and a synthetic mineral 
spirits, were chosen to be evaluated as trichloroethylene replace- 
ments. Stainless steel test panels were cleaned and then soiled 
with several different organic materials. Certain of the panels were 
cleaned by the two-stage process. The others were cleaned by the 
two-stage process using one or another of the solvents under eval- 
uation in the place of the trichloroethylene. The cleanliness of the 
panels was determined by Auger and photoelectron spectroscopy. 
The panels cleaned with any of the three solvents under evaluation 
were found to be as clean as those cleaned by the standard two- 
stage process. Because of simplicity and minimization of inventory, 
it is recommended that the two-stage process be changed to use 
isopropyl alcohol in both stages. 


10168 (LA-UR-92-3485) Faraday-rotation diagnostics on 
the CN-Ill generator. Veeser, L.R.; Rodriguez, P.J.; Freeman, B.L. 
Jr. Los Alamos National Lab., NM (United States). [1992]. 9p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. (CONF-921133-12: 6. international con- 
ference on megagauss magnetic field generation and related 
topics, Albuquerque, NM (United States), 9-12 Nov 1992). Order 
Number DE93004845. Source: OSTI; NTIS; GPO Dep. 

The CN-IIl high-explosive-driven flux compression generator 
(FCG) was designed to test the limits of large current production. 
The generator is a coaxial system with a thick copper outer stator 
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and an inner aluminum armature driven by a center-line-initiated 
high explosive cylinder. Seed current was obtained from a large 
capacitor bank and amplified to 6 MA by a helical FCG. Great care 
was taken in the design to squeeze the most possible current am- 
plification from the system, and inherent in this effort Is the need to 
have the armature be slowed significantly by the magnetic flux. Be- 
cause of the extreme field forces anticipated, we could not be sure 
of the survival of diagnostics that are based on electrical conduc- 
tors, such as B-dot loops or Rogowski coils. For that reason we 
fielded optical (Faraday rotation) diagnostics as well. Here we 
present a description of the optical current and magnetic field diag- 
nostics used to measure the output current and the magnetic flux. 
The special problems of concern in this experiment are the motion 
of the armature and the load, which can damage the diagnostics; 
the large rate of change of the current, requiring low sensitivity and 
high recording bandwidth; and the expense of the experiment, 
compelling us to get the data on the first (and only) try. 


10169 (MLM-3769) Electroplating connector ends on tape 
processed slapper detonator cables: Process improvements. 
Burns, R.J. Mound, Miamisburg, OH (United States). 17 Dec 1992. 
26p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-88DP43495. Order Number DE93004542. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

Early in 1981, a project was initiated at Mound to establish a 
tape processing facility for fabricating flexible, printed-circuit, slap- 
per detonators and related items. Since that time, a line of 
reel-to-reel processing equipment has been developed to fabricate 
an integral detonator cable assembly. Reel-to-reel equipment and 
processes are routinely used at Mound to slit, inspect, laminate 
photoresist, expose, develop, etch, strip, punch, and laminate the 
components required for a slapper detonator assembly. Figure 1 
shows the typical process flow and the major processing opera- 
tions required to fabricate a slapper detonator. As the in-house 
flexible circuit manufacturing capability developed, the need to 
plate specific areas on these cables became apparent. To accom- 
plish this, a plater that would permit the process solution to contact 
only the cable areas to be plated was needed, and the process 
would have to be automated to allow consistent plating. A proto- 
type, reel-to-reel, step and repeat, spot plater had been built and 
successfully used in the production area to plate nickel [1]. A sec- 
ond prototype has now been bunt and installed in the production 
area to plate two metal coatings in one process cycle. 


10170 (SAND-92-1774C) Automated weapon disassembly. 
Fahrenholtz, J.C. (Sandia National Labs., Albuquerque, NM (United 
States)); Morimoto, A.K.; Jones, J.; Turner, C. Sandia National 
Labs., Albuquerque, NM (United States). 29 Oct 1992. 8p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC04-76DP00789 ;AC04-91AL65030. (CONF-930403-3: 5. topical 
meeting on robotics and remote systems, Knoxville, TN (United 
States), 26-29 Apr 1993). Order Number DE93003246. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

Sandia National Laboratories and Mason & Hanger have cooper- 
atively developed a system to robotically perform several 
disassembly and packaging operations in a weapon disassembly 
process. The weapon for which the automated system is being de- 
veloped is currently being disassembled manually; the robotic 
system will do specific portions of the disassembly operations 
which expose operators to higher radiation levels. Automating op- 
erations will decrease an operator's radiation exposure during 
processing of each weapon. This decrease could be quite impor- 
tant if the numbers of retirements increases or if the allowable 
dose limit is reduced. Since the robot will be handling both explo- 
sive and radioactive parts of the weapon, we must address nuclear 
explosive safety issues. If all safety and operational reviews are 
passed, the system is scheduled for use in early 1994. 


10171 (SAND-92-2309C) CTH: A software family for multi- 
dimensional shock physics analysis. Hertel, E.S. Jr.; Bell, R.L.; 
Elrick, M.G.; Farnsworth, A.J.; McGlaun, J.M.; Petney, S.V.; Silling, 
S.A.; Taylor, P.A.; Yarrington, L. Sandia National Labs., Albu- 
querque, NM (United States). [1992]. 9p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-76DP00789. 
(CONF-9211128-3: 1992 nuclear explosives code developers con- 
ference, Sunnyvale, CA (United States), 2-6 Nov 1992). Order 
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Number DE93005362. Source: OSTI; NTIS (US Sales Only); GPO 
Dep. 

The CTH" software family is a complete package for the initial- 
ization, integration through time, and examination of complex 
phenomena surrounding shock physics. The classes of problems 
that can be analyzed with CTH include penetration and perforation, 
compression, high explosive detonation and initiation phenomena, 
and hypervelocity impacts. The software family currently consists of 
six major components along with several graphics post-processing 
tools. This report discusses how the software works. 


10172 (SAND-—92-2313) A guide to Division 2000’s capabili- 
ties and expertise in component development and engineering 
support. Arzigian, J.; Campbell, A.; Everts, J.; Mueller, C.; Pierce, 
D.; Dellin, T. Sandia National Labs., Albuquerque, NM (United 
States). 1 Dec 1992. 164p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC04-76DP00789. Order Num- 
ber DE93006457. Source: OSTI; NTIS; GPO Dep. 

Sandia operated by AT&T for the US Department of Energy. 
Sandia has a billion dollar annual budget and over 8,000 employ- 
ees. Sandia's main sites are in Albuquerque, New Mexico; 
Livermore, California; and Tonopah, Nevada. Sandia has a broad 
base of engineering and scientific skills that supports the whole 
product cycle from advanced R&D through manufacturing and end- 
user support. Sandia's original mission was to develop the 
non-nuclear portion of nuclear weapons. In the 1970s, the mission 
was expanded to include technical work on conventional and alter- 
native energy sources. Recently, the mission was further expanded 
to include technology transfer and US competitiveness. This report 
describes the activities in the Component Development and Engi- 
neering Support Division 2000 (indicated by the bold lines on the 
organization chart). Division 2000 develops electrical, electronic, 
optical, explosive, mechanical, and other components that are the 
core products of Sandia systems. The Division also develops 
advanced capabilities in CAD/CAE, test, nondestructive test, pro- 
gramming, reliability, failure analysis, and simulation that are part 
of the core services required by Sandia systems. For each of the 
core products and services described in this brochure, there is a 
corresponding set of science and engineering capabilities that are 
Sandia’s core competencies. Also, there are systems groups that 
use these core products and services to develop ultra-reliable sys- 
tems for Sandia's customers. Most of these groups have literature 
available describing their capabilities and expertise. 


10173 (WSRC-RP-92-1004) Strategies for denaturing the 
weapons-grade plutonium stockpile. Buckner, M.R.; Parks, P.B. 
Westinghouse Savannah River Co., Aiken, SC (United States). Oct 
1992. 45p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC09-89SR18035. Order Number 
DE93004299. Source: OSTI; NTIS; INIS; GPO Dep. 

In the next few years, approximately 50 metric tons of weapons- 
grade plutonium and 150 metric tons of highly-enriched uranium 
(HEU) may be removed from nuclear weapons in the US and 
declared excess. These materials represent a significant energy re- 
source that could substantially contribute to our national energy 
requirements. HEU can be used as fuel in naval reactors, or di- 
luted with depleted uranium for use as fuel in commercial reactors. 
This paper proposes to use the weapons-grade plutonium as fuel 
in light water reactors. The first such reactor would demonstrate 
the dual objectives of producing electrical power and denaturing 
the plutonium to prevent use in nuclear weapons. 


4503 Nuclear Explosion Detection 


10174 (UCRL-LR-112429) Seismic noise variations in a 
770-m-deep borehole near Tulsa, Oklahoma. Harben, P.E. 
(Lawrence Livermore National Lab., CA (United States)); Lawson, 
J. Lawrence Livermore National Lab., CA (United States). 
Dec 1992. 11p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. Order Number 
DE93006615. Source: OSTI; NTIS; GPO Dep. 

Maximizing the signal detectability at a global earthquake and/or 
treaty verification seismic monitoring station is an important goal. 
Minimizing the background seismic noise is the primary means of 
maximizing signal detectability. To assure that seismic signals are 


4506 Chemical and Biological 


detected, variations of the background seismic noise also must be 
minimized. We investigated whether locating seismometers in bore- 
holes might decrease background seismic noise and variations in 
this noise. We deployed three seismometers at different depths in 
a 770-m borehole near Tulsa, Oklahoma, and then analyzed the 
data from these seismometers to determine the background noise 
and variations in this noise as a function of depth, frequency, time 
of day, and season. Acceleration power density spectra means 
were calculated for the months of January, March, May, and July 
for five-minute noise samples taken at 3 a.m. and at 3 p.m. to de- 
termine seismic noise variations in the borehole in the 0.2-20 Hz 
frequency band. The three station depths were: 748,432, and 4 m. 
The spectra at all three stations were nearly identical between 0.2 
and 0.6 Hz, consistent with microseism-dominated noise spectra in 
this frequency band. Above 0.6 Hz, there was a large difference in 
noise power with depth. Relative to the 748-m station, the 432-m 
station noise was 3-7 dB higher and the 4-m station noise was 8- 
30 dB higher. The standard deviations of the means were similar 
for all stations. Consequently, although seismic noise variations are 
larger at shallower depths in absolute terms, they were indepen- 
dent of depth relative to the means at each station. A seasonal 
change in the mean spectra for each month was identified in the 
0.2-1 Hz frequency band. The mean levels were lowest in July 
and highest in January. This result has been observed elsewhere 
in the northern hemisphere and is attributed to larger microseism 
generation during the winter months because of more numerous 
and severe storms at sea. 


4504 Nuclear and Radiological Warfare 
Refer also to citation(s) 10309 
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Refer also to citation(s) 10159 


10175 (UCRL-LR-112583) Target scheduling for Directed 
Energy Weapon platforms. Corynen, G.C. Lawrence Livermore 
National Lab., CA (United States). Jan 1993. 180p. Sponsored by 
USDOE, Washington, DC (United States); Department of Defense, 
Washington, DC (United States). DOE Contract W-7405-ENG-48. 
Order Number DE93007434. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

This final report documents the results of a three-year technol- 
ogy development program sponsored by the Rome Laboratory (RL) 
as part of the Strategic Defense Initiative (SDI) and executed at 
the Lawrence Livermore National Laboratory (LLNL). The major 
objectives of this program were to develop, test, and deliver algo- 
rithms for managing Directed Energy Weapons (DEW) platforms 
during defensive engagements with a number of offensive 
weapons, which we shall call the targets. The main focus of this 
program has been on space-based High-Energy Lasers (HEL) and 
Neutral Particle Beam (NPB) platforms operating in earth-orbit dur- 
ing the boost and midcourse phases. 


4506 Chemical and Biological 


10176 (DOE/NV/10630-31) Industrial hygiene support of 
underground operations at the Nevada Test Site: Progress re- 
port, July 1, 1989-June 30, 1991. Porter, P.F. Reynolds Electrical 
and Engineering Co., Inc., Las Vegas, NV (United States). Indus- 
trial Hygiene Field Operations Section. 23 Jul 1992. 110p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC08-89NV10630. Order Number DE93004752. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The Industrial Hygiene Section of the Health Protection 
Department provides industrial hygiene support of underground op- 
erations at the Nevada Test Site. This report describes support 
operations and summarizes the industrial hygiene data collected 
from July 31, 1989 through June 30, 1991. Air quality data were 
collected by means of personnel sampling by active and passive 
techniques using various kinds of industrial hygiene instrumentation 
and through localized and general area monitoring. The data col- 
lected were used to evaluate underground air quality and quantity 
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requirements; evaluate worker exposures to a variety of air con- 
taminants; determine the applicability and effectiveness of personal 
protective equipment. 


54 ENVIRONMENTAL SCIENCES 


Refer also to citation(s) 8980, 9133, 9134, 9135, 9136, 10449, 
11544, 11545 


5401 Environmental Sciences, Atmospheric 


Refer also to citation(s) 7650, 7651, 7652, 7653, 7654, 7655, 
7656, 7657, 7658, 7659, 7686, 7692, 7694, 7700, 7703, 7747, 
7777, 7779, 7817, 7846, 7942, 7994, 8009, 8037, 8044, 8583, 
9129, 9155, 9190, 9193, 9243, 9254, 9296, 9331, 9665, 9727, 
9728, 10252, 10254, 10298, 10308, 10384, 10519, 10520 


10177 (AECS-PR/RSS—44) Radiation exposure levels in air 
in Syria (1987 - 1991). Othman, Ibrahim (Atomic Energy Commis- 
sion, Damascus (Syrian Arab Republic). Dept. of Radiation 
Protection and Nuclear Safety); Muhyi El-Din, Fadwa; Hammami, 
Yassin. Atomic Energy Commission, Damascus (Syrian Arab Re- 
public). Dept. of Radiation Protection and Nuclear Safety. Sep 
1992. [30] (In Arabic). Source: OSTI; NTIS (US Sales Only); INIS. 

In 1987 the AECS started a programme for measuring the radia- 
tion exposure level in the air. Eleven sites of the country were 
selected and TLD cards made by Vinten (UK) were used. The 
measurements, which lasted for five years, showed that the aver- 
age exposure level is 0.09uGy/h, which is within the normal 
background values. (author). 3 refs., 11 figs., 12 tabs. 


10178 (BNL-46115-Rev.) Fractional activation of 
accumulation-mode aerosols in continental stratiform clouds. 
Gillani, N.V. (Brookhaven National Lab., Upton, NY (United 


States)); Schwartz, S.E.; Daum, P.H.; Leaitch, W.R.; Strapp, J.W.; 
Isaac, G.A. Brookhaven National Lab., Upton, NY (United States). 
Apr 1991. 7p. Sponsored by USDOE, Washington, DC (United 


States). DOE Contract AC02-76CH00016. (CONF-9208173-1- 
Rev.: Workshop on cloud microphysics and global change, Toronto 
(Canada), Aug 1992). Order Number DE93001906. Source: OSTI; 
NTIS; INIS; GPO Dep. 

The concentration, size and composition of cloud droplets are 
important variables influencing radiative and chemical properties of 
clouds, as well as the potential for precipitation formation and 
scavenging. Since cloud droplets form on pre-existing aerosol parti- 
cles, these variables depend strongly on the microphysical process 
of activation of such particles into droplets. Of particular interest is 
the role of anthropogenic aerosols in modifying regional and global 
climate and atmospheric chemistry. This study investigates the par- 
titioning of in-cloud particles between activated cloud droplets, CD, 
and unactivated, interstitial accumulation-mode particles, AMP. It is 
based on aircraft measurements of particle concentrations (N) in 
stratiform clouds near Syracuse, NY. The magnitude, variation and 
dependence of the activated fraction F = Nog/Ntot, where Nit = Nog 
+ Namp, are studied. 


10179 (BNL-47713) Aerosol phase transformation in the at- 
mosphere. Tang, |.N.; Munkelwitz, H.R. Brookhaven National Lab., 
Upton, NY (United States). Sep 1992. 5p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC02-76CH00016. 
(CONF-930133-4: 73. American Meteorological Society (AMS) an- 
nual meeting, Anaheim, CA (United States), 17-22 Jan 1993). 
Order Number DE93001903. Source: OSTI; NTIS; GPO Dep. 
Ambient aerosols are frequently composed of hygroscopic inor- 
ganic salts such as chlorides, sulfates and nitrates in either pure or 
mixed forms. Such inorganic salt aerosols exhibit the properties of 
deliquescence and efflorescence in air. The phase transformation 
from a solid particle to a saline droplet usually occurs sponta- 
neously when atmospheric relative humidity reaches a level 
specific to the chemical composition of the aerosol particle. Con- 
versely, when relative humidity decreases and becomes low 
enough, a saline droplet will evaporate and suddenly crystalirze, 
expelling all its water content. Information on the composition and 
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temperature dependence of these properties is required in mathe- 
matical models for describing the dynamic and transport behavior 
of ambient aerosols. Experiments are carried out in the tempera- 
ture range 5-35°C, using single particles individually suspended in 
an electrodynamic cell that can be evacuated and back filled with 
water vapor. |.be phase transformation of the aerosol particle is 
monitored by laser light scattering and the relative humidity at the 
transition point is determined by directly measuring the water vapor 
pressure in the cell. Results are obtained for particles containing 
either a single salt or a preselected mixture of NaCl, KCl, NaNO3, 
Na2SO, and (NH4)oSO,4, which are common constituents of 
ambient aerosols. A theoretical model on the composition and tem- 
perature dependence of the deliquescence properties is developed 
for single and two-salt aerosol systems. 


10180 (CFFTP-G-9117) Field evaluation of passive HTO-in- 
air samplers at Chalk River Laboratories. Wood, M.J. (Atomic 
Energy of Canada Ltd., Chalk River, ON (Canada). Chalk River 
Nuclear Labs.). Canadian Fusion Fuels Technology Project, 
Toronto, ON (Canada). Mar 1991. [35] (AECL-10358.). Source: 
OSTI; NTIS (US Sales Only); INIS. 

A field trial was carried out in which passive HTO-in-air samplers 
were used in parallel with traditional gas-washing bottle-(bubbler)- 
based samplers in an HTO-in-air sampling program. The passive 
samplers were considerably easier to service than bubblers; how- 
ever, as prepared during the field trial, the passive samplers were 
more sensitive to HTO contamination than the bubbler-based sam- 
plers. Since HTO contamination would result in an overestimation 
of the average HTO-in-air concentration in the sampling area, any 
resulting error would be on the side of safety. In general, the 
passive-sampler measurements agreed well with the bubbler mea- 
surements. Although the samplers used in our field trial proved to 
work satisfactorily, passive samplers with a sampling rate of 1 U/d 
were deemed more appropriate for the required sampling periods. 
The 1 U/d samplers would be appropriate for sampling periods of 
up to one week with a 1 mL charge of water, or up to 1 month with 
a 10 mL charge of water. Several 1 L/d samplers have been de- 
signed and built and they are being evaluated. We anticipate 
implementing a routine sampling program based on the 1 L/d sam- 
pler in the near future. 


10181 (CFFTP-G-9189) HT deposition to snow: Chalk 
River Laboratories, March 5-6, 1991. Ogram, G.L. (Ontario Hydro 
Research Lab., Toronto, ON (Canada)). Canadian Fusion Fuels 
Technology Project, Toronto, ON (Canada). 25 May 1992. [21] 
(OH/RD-92-106-K.). Source: OSTI; NTIS (US Sales Only); INIS. 

A series of exposure chamber measurements of the deposition 
of HT to snow were conducted at a field site. These experiments 
indicate that deposition velocities for conversion of HT to HTO are 
likely 10-® m s—' or less, which is approximately two to three or- 
ders of magnitude slower than deposition to soils under growing 
season conditions. Previous measurements of deposition to soil 
under freezing or near-freezing conditions also indicated very low 
deposition velocities. Deposition under winder conditions is thus 
likely to be much slower than deposition to soil under growing sea- 
son conditions. It is concluded that exposure to HTO formed by the 
conversion of HT to HTO during a winter release of HT over snow 
or frozen ground is likely to be small compared to the dose from 
the HT plume itself. (4 tabs., 5 figs., 14 refs.). 


10182 (CONF-9209158-7) Diagnostic determination of 
boundary-layer cumulus clouds using HAPEX aircraft data. 
Zhang, Q. Wisconsin Univ., Madison, WI (United States). Dept. of 
Atmospheric and Oceanic Sciences. [1992]. 4p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG02- 
92ER61361. From 10. symposium on turbulence and diffusion; 
Portland, OR (United States); 29 Sep - 2 oct 1992. Order Number 
DE93002164. Source: OSTI; NTIS; GPO Dep. 

Boundary-layer cumulus clouds play an important role in surface 
energy budget via the interaction between clouds and radiation. In 
turn the formation and evolution of these clouds are dependent 
upon the boundary layer turbulence structure. In this study, HAPEX 
aircraft sounding and near-surface horizontal flight-leg data are 
used to calculate the distributions of the mixed-layer height (Z)), 
the lifting condensation level (LCL), the level of free convection 





(LFC), and the limit of convection level (LOC). The joint distribu- 
tions of LCL and Z;, and LCL and near-surface virtual potential 
temperature 6, are used to diagnose boundary-layer cumulus-cloud 
coverage, which then are compared with HAPEX airborne cloud 
observations. 


10183 (CONF-9209158-10) A convective drag theory for 
surtace fluxes. Stull, R.B. Wisconsin Univ., Madison, WI (United 
States). Dept. of Atmospheric and Oceanic Sciences. [1992]. 4p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG02-92ER61361. From 10. symposium on turbulence 
and diffusion; Portland, OR (United States); 29 Sep - 2 oct 1992. 
Order Number DE93004037. Source: OSTI; NTIS; GPO Dep. 

Short communication. ATMOSPHERIC = CIRCULATION/ 
mathematical models; NATURAL CONVECTION; DRAG; TURBU- 
LENT FLOW; WIND; METEOROLOGY; CLIMATE MODELS; 
BOUNDARY LAYERS 


10184 (CONF-9210198—-1) Global warming impacts of CFC 
alternative technologies: Combining fluorocarbon and CO, 
effects. Fairchild, P.D.; Fischer, S.K.; Hughes, P.J. Oak Ridge Na- 
tional Lab., TN (United States). [1992]. 14p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC05- 
840R21400. From International Energy Agency (IEA) Heat Pump 
Center workshop; Merligen (Switzerland); 12-13 Oct 1992. Order 
Number DE93002347. Source: OSTI; NTIS; INIS; GPO Dep. 

Chlorofluorocarbons (CFCs) are on their way out, due to their 
role in stratospheric ozone depletion and the related international 
Montreal Protocol agreement and various national phaseout 
timetables. As the research, engineering development, and manu- 
facturing investment decisions have ensued to prepare for this 
transition away from CFCs, the climate change issue has emerged 
and there has recently been increased attention on the direct 
global warming potential (GWP) of the fluorocarbon alternatives as 
greenhouse gases. However, there has been less focus on the in- 
direct global warming effect arising from end-use energy changes 
and associated CO2 emissions. A study was undertaken to ad- 
dress these combined global warming effects. A concept of Total 
Equivalent Warming Impact (TEWI) was developed for combining 
the direct and indirect effects and was used for evaluating CFC- 
replacement options available in the required CFC transition time 
frame. Analyses of industry technology surveys indicate that CFC- 
user industries have made substantial progress toward near-equal 
energy efficiency with many HCFC/HFC alternatives. The findings 
also bring into question the relative importance of the direct effect 
in many applications and stress energy efficiency when searching 
for suitable CFC alternatives. For chillers, household refrigerators, 
and unitary air-conditioning or heat pump equipment, changes in 
efficiency of only 2-5% would have a greater effect on future TEWI 
than completely eliminating the direct effect. 


10185 (DOE/ER/61017-3) Determining the chemical com- 
position of cloud condensation nuclei: Third progress report. 
Williams, A.L. (Illinois State Water Survey, Champaign, IL (United 
States)); Rothert, J.E.; McClure, K.E.; Alofs, D.J.; Hagen, D.E.; 
Schmitt, J.; White, D.R.; Hopkins, A.R.; Trueblood, M.B. Illinois 
State Water Survey, Champaign, IL (United States). Dec 1992. 
38p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG02-90ER61017. Order Number DE93006785. Source: 
OSTI; NTIS; GPO Dep. 

This third progress report describes the status of our efforts to 
develop the instrumentation to collect cloud condensation nuclei 
(CCN) in amounts sufficient for chemical analysis. During the fall of 
1992 we started collecting filter samples of CCN with the labora- 
tory version of the apparatus at Rolla -MO. The mobile version of 
the apparatus is in the latter stages of construction. This report in- 
cludes a fairly rigorous discussion of the operation of the CCN 
sampling system. A statisticai model of the operation of the system 
is presented to show the ability of the system to collect CCN in the 
two different size ranges for which we plan to determine the chemi- 
cal composition. A question is raised by the model results about 
the operation of one of the virtual impactors. It appears to pass a 
small percent of particles larger than its cut-point that has the po- 
tential of contaminating the smallest CCN sample with larger CCN 
material. Further tests are necessary, but it may be necessary to 
redesign that impactor. The appendices of the report show pictures 
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of both the laboratory version and the mobile version of the CCN 
sampling system. The major hardware has been completed, and 
the mobile version will be in operation within a few weeks. 


10186 (DOE/OR/00033-T518) An experimental investigation 
of the mass-transfer mechanisms in sulfur dioxide absorption 
in lime solutions. Markussen, J.M. Carnegie-Mellon Univ., Pitts- 
burgh, PA (United States). Apr 1991. 336p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC05-760R00033. 
Order Number DE93005284. Source: OSTI; NTIS; GPO Dep. 

The experiments were performed at gas temperatures from 24 to 
114C using a wetted-wall column apparatus with SO, concentra- 
tions ranging from 1800 to 7350 ppM, calcium concentrations of 
2.82 x 10-®° to 1. 25 x 10-5 gmol/cm, and column heights of 14 
to 29 cm. Inlet SOz content had a significant effect on rate of SO2 
absorption, with the average absorption flux increasing with in- 
creasing SO2 gas concentration. Increasing gas temperature did 
not significantly affect the rate of SO. absorption. Presence of lime 
in solution enhanced the average SO. absorption flux and ap- 
peared to maintain the SO. absorption capacity of the liquid, 
thereby negating the effect of decreasing SO2 solubility in water 
with increasing temperature. Slight increases in both the system's 
gas-phase resistances and enhancement factors were observed 
with increasing gas temperature. Under the conditions studied, the 
mass-transfer resistance in the SO,-lime solution system was 
predominantly liquid-phase controlled, with observed gas-phase re- 
sistances ranging up to 42% of total. Comparison to literature 
shows that the system mass-transfer mechanism can be dominated 
by either the gas-phase resistance or the liquid-phase resistance, 
depending upon the gas-liquid contact times. Thus, results support 
the need to incorporate both gas- and liquid-phase mass-transfer 
resistances when modeling the absorption of SOz in lime solutions 
and lime slurries, such as that occurring in the constant rate drying 
stage of the spray drying flue gas desulfurization process. 


10187 (DOE/RL—92-66) Notice of construction for nonra- 
dioactive air emissions from the Hanford Waste Vitrification 
Plant. USDOE Richland Field Office, WA (United States). Oct 1992. 
68p. Sponsored by USDOE, Washington, DC (United States). Or- 
der Number DE93003387. Source: OSTI; NTIS; GPO Dep. 

The Notice of Construction for Nonradioactive Air Emissions from 
the Hanford Waste Vitrification Plant contains information required 
under Chapter 173-400 of the Washington administrative Code for 
a proposed source modification. The document is organized acord- 
ing to guidance from the Washington State Department of Ecology 
and the Puget Sound Air Pollution Control Authority. The document 
contents are based on information contained in the Hanford Waste 
Vitrification Plant Reference Conceptual Design Report, the Han- 
ford Waste Vitrification Plant Preliminary Safety Analysis Report, 
Revision 0, and subsequent design changes made before August 
1, 1992. The contents of this document may be modified to include 
more specific information generated during subsequent detailed de- 
sign phases. Modifications will be submitted for regulatory review 
and approval, as appropriate. 


10188 (EML-550) The April 1990 through November 1991 
radon intercomparisons at EML. Fisenne, |.M.; George, A.C.; 
Perry, P.M.; Keller, H.W. Department of Energy, New York, NY 
(United States). Environmental Measurements Lab. Dec 1992. 43p. 
Sponsored by USDOE, Washington, DC (United States). Order 
Number DE93006602. Source: OSTI; NTIS; GPO; GPO Dep. 

The Environmental Measurements Laboratory hosted two inter- 
comparison exercises in Calendar Year 1990 and two as well in 
Calendar Year 1991. Forty-five groups including US federal facili- 
ties, USDOE Office of Health and Environmental Research 
contractors, national and state laboratories, universities and foreign 
institutions participated in these exercises. The participants’ results 
are included in this report. 


10189 (ETDE/JP-mf-93768287, pp. 92-97) Environmentally 
compatible energy development. Inaba, A. (National Institute for 
Resources and Environment, Tsukuba (Japan)). Agency of Indus- 
trial Science and Technology, Tokyo (Japan). Jul 1992. 114p. (In 
Japanese). In Japan’s Sunshine Project.: 1991 annual summary of 
comprehensive research. Order Number DE93768287. Source: 
OSTI; NTIS (US Sales Only). 
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To help establishing policies on new energy technology develop- 
ment, investigations and discussions were given on the status of 
CO2 discharge that causes global warming, measures to reduce 
CO2 discharge, and carbon circulation mechanisms in ocean. As a 
result, it was found out that, in CO2 discharge, a technology that 
uses coal gasification process has high thermal efficiency but high 
CO2 discharge rate as well: a technology that removes carbon 
from coal to use only hydrogen is low in CO2 discharge, but also 
low in heat efficiency; and in CO2 suppressing technologies, a 
technology to improve energy utilization efficiency requires least 
amount of energy to be put in for the improvement. A model analy- 
sis was carried out that considers oceanic carbon fixation by 
phytoplanktons. As a result, when assuming. the diffusion coeffi- 
cient in a deep sea bed at 2200 m? /year, the rising flow velocity at 
2.44 m/year, and the precipitation rate of corpses of phytoplank- 
tons at 9.32 m/year, a carbon concentration distribution toward 
greater depth in the north Pacific Ocean can be explained as car- 
bon in an amount of about 480 million tons moves into deeper sea 
beds annually. 9 refs., 1 fig., 2 tabs. 


10190 (ETDE/JP-mf-93768309, pp. 92-97) Environmentally 
compatible energy development. Inaba, A. (National Institute for 
Resources and Environment, Tsukuba (Japan)). Agency of Indus- 
trial Science and Technology, Tokyo (Japan). Jul 1992. 116p. In 
Japan’s Sunshine Project.: 1991 annual summary of comprehen- 
sive research. Order Number DE93768309. Source: OSTI; NTIS 
(US Sales Only). 

To help establishing policies on new energy technology develop- 
ment, investigations and discussions were given on the status of 
CO2 discharge that causes global warming, measures to reduce 
CO2 discharge, and carbon circulation mechanisms in ocean. As a 
result, it was found out that, in CO2 discharge, a technology that 
uses coal gasification process has high thermal efficiency but high 
CO2 discharge rate as well; a technology that removes carbon 
from coal to use only hydrogen is low in CO2 discharge, but also 
low in heat efficiency; and in CO2 suppressing technologies, a 
technology to improve energy utilization efficiency requires least 
amount of energy to be put in for the improvement. A model analy- 
sis was carried out that considers oceanic carbon fixation by 
phytoplanktons. As a result, when assuming the diffusion coeffi- 
cient in a deep sea bed at 2200 m?@ /year, the rising flow velocity at 
2.44 m/year, and the precipitation rate of corpses of phytoplank- 
tons at 9.32 m/year, a carbon concentration distribution toward 
greater depth in the north Pacific Ocean can be explained as car- 
bon in an amount of about 480 million tons moves into deeper sea 
beds annually. 9 refs., 1 fig., 2 tabs. 


10191 (ETDE-mf—93758358) Does man change the cll- 
mate?. Forum FN. Themen der Zeit. Latif, M. Stadt 
Friedrichshafen (Germany). 1992 25p. (in German). Order Number 
DE93758358. Source: OSTI; NTIS (US Sales Only). 

Lecture presented at Volkshochschule of Friedrichshafen on Jan- 
uary 28, 1992. 

The extreme weather conditions of the last years increasingly 
have been in the public eye with regard to the problem of climate. 
The center is the so-called ‘ozone hole’ which became known for 
the destruction of the vital ozone layer and the ‘greenhouse effect’ 
designated for the threating heating of the earth atmosphere. Al- 
though both problem complexes can be regarded as independent 
from each other, they are often mixed up with eath other or even 
equated with. Whereas the destruction of the ozone layer directly 
threatens the life on earth, through an increased ultraviolet radia- 
tion which is harmful for the human being, the global climate is 
influenced by the greenhouse effect. (orig /KW). 


10192 (ETDE-mf-93766365) Occurrence and deposition of 
gaseous air pollutants into forests. Final report. Universitaet 
Stuttgart, Institut fuer Verfahrenstechnik und Dampfkesselwesen - 
Abteilung Reinhaltung der Luft. Bericht. Baumbach, G.; Baumann, 
K. Stuttgart Univ. (Germany). Inst. fuer Verfahrenstechnik und 
Dampfkesselwesen; Bundesministerium fuer Forschung und Tech- 
nologie, Bonn (Germany). Mar 1992 158p. (In German). Contract 
BMFT 0339112C. Order Number DE93766365. Source: OSTI; 
NTIS (US Sales Only). 

Two coniferous stands, the one in the northern Black Forest 
strongly affected by the recent forest decline, the other in the 
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Schoenbuch near the metropolitan area of Stuttgart only little 
affected, are compared regarding the exposure to atmospheric pol- 
lutants. The general ozone load of the Black Forest site exceeds 
the one of the Schoenbuch site significantly. The causes for the 
difference of both stands are presented. Vertical deposition fluxes 
of gaseous air pollutants in the lower atmospheric boundary layer 
above the canopy are calculated applying a simplified turbulent 
resistance model. Here, the input data are the continuously mea- 
sured vertical concentration gradients and profiles of various 
meterological parameters. Stomatal uptake of O3, NO2 and SO2 as 
well as their adsorptions at bark and cuticle surfaces are measured 
simultaneously using a specially developed spruce branch enclo- 
sure chamber measuring technique. During sunny weather periods 
in summer the ozone loads of the northern Black Forest are found 
to be extremely high. For such periods both the measurement and 
the computation results in an average ozone deposition rate of 117 
ug/(m7h). A fraction of 94% passes through the stomates into the 
needies, whereas only a small daytime dependency can be ob- 
served, so that ozone diffuses through the stomates even at night. 
The enclosed spruce branch at the northern Black Forest site 
obviously suffers from a reduced stomate regulation ability charac- 
teristic for an O3-stressed coniferous tree. (orig.) With 240 refs., 27 
tabs., 48 figs. 


10193 (INIS-BR-3081) A contribution to the characteriza- 
tion of the aerosol sources in Sao Paulo, SP, Brazil. Paiva, 
R.P. (Instituto de Pesquisas Energeticas e Nucleares (IPEN), Sao 
Paulo, SP (Brazil)); Munita, C.S.; Cunha, 1.1.L.; Alonso, C.D.; Ro- 
mano, J.; Martins, M.H.R. Instituto de Pesquisas Energeticas e 
Nucleares (IPEN), Sao Paulo, SP (Brazil). 1991[2] Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short communication. AEROSOLS/neutron activation analysis; 
AEROSOLS/x-ray fluorescence analysis; AEROSOLS; AIR POLLU- 
TION; BRAZIL; GRAVIMETRIC ANALYSIS; URBAN AREAS 


10194 (INIS-mf-13401, pp. 468-478) Modelling of the atmo- 
spheric dispersion of accidental releases of radionuclides from 
Ontario Hydro’s nuclear generating stations for safety analysis 
applications. Lam, L. (Ontario Hydro, Toronto, ON (Canada)); Din- 
nie, K.S. Canadian Nuclear Society, Toronto, ON (Canada). 1991. 
[557] (CONF-9106378-: Annual conference of the Canadian Nu- 
clear Association (CNA) and the Canadian Nuclear Society (CNS), 
Saskatoon (Canada), 9-12 Jun 1991). In Proceedings of the Cana- 
dian Nuclear Society 12. annual conference. Order Number 
DE93610781. Source: OSTI; NTIS (US Sales Only); INIS. 

The effect of atmospheric dispersion on the off-site radiation 
dose to the public arising from accidental airborne releases of ra- 
dioactivity from a nuclear generating station is represented in 
safety analysis by a series of dilution factors. These dilution factors 
are important in the prediction of off-site dose consequences be- 
cause dilution factors are a direct multiplier in the dose calculation. 
This paper summarizes the results of a detailed study of the pro- 
cess by which dilution factors are calculated. The significance of 
the location of the source of meteorological data is examined with 
respect to suitability for representing the characteristics of a nu- 
clear station site. The impact of using different dispersion models 
and stability determination schemes on calculated dilution factors is 
investigated and a preferred method recommended. 


10195 (INIS-mf-13402, pp. 4.3-7-4.3-8) Determination of at- 
mospheric dilution factors for accident analysis application. 
Lam, L.H. (Ontario Hydro, Toronto, ON (Canada)); Dinnie, K.S. 
Canadian Nuclear Association, Toronto, ON (Canada); Canadian 
Nuclear Society, Toronto, ON (Canada). 1991. [811] (CONF- 
9106378—: Annual conference of the Canadian Nuclear Association 
(CNA) and the Canadian Nuclear Society (CNS), Saskatoon 
(Canada), 9-12 Jun 1991). In Conference summaries: Summaries 
of the 31. Canadian Nuclear Association annual conference, and 
the 12. Canadian Nuclear Society annual conference. Order Num- 
ber DE93610782. Source: OSTI; NTIS (US Sales Only); INIS. 

See proceedings for full document. 

Short communication. EARTH ATMOSPHERE/radionuclide 
migration; CANDU TYPE REACTORS; FISSION PRODUCT RE- 
LEASE; METEOROLOGY; RADIATION DOSES; SAFETY 





10196 (INIS-mf-13436, pp. 9.5) Air pollution by particulate 
matter in a Brazilian city. Costa, M.l. da (Rio Grande do Sul 
Univ., Porto Alegre, RS (Brazil). Inst. de Fisica); Livi, R.P.; Kampf, 
N.; Bohnen, H. Comision Nacional de Energia Atomica, Buenos 
Aires (Argentina). 1992. [164] (CONF-9210294—: LACAME ’92: 
Latin American conference on the applications of the Moessbauer 
effect, Buenos Aires (Argentina), 5-9 Oct 1992). In Latin American 
conference on the applications of the Moessbauer effect. Order 
Number DE93615942. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. AIR POLLUTION/moessbauer effect; AIR 
POLLUT!ON/particulates; AEROSOLS; PARTICULATES; BRAZIL; 
IRON 57; QUALITATIVE CHEMICAL ANALYSIS; TROPOSPHERE 


10197 (ITU/IS-JULK-10) IR-photography for conifer damage 
assessment: Method study in traffic environment. Heikkilae, O. 
Finnish Meteorological Inst., Helsinki (Finland). 1991. 78p. (in 
Finnish). Order Number DE93761276. Source: OSTI; NTIS. 

Scotch pine (pinus sylvestris L.) needles were photographed in 
the field as well as macro- and microscopically to kodak high 
speed infrared 2481-film using a red filter. The method of image in- 
terpreting was based on the graininess due to different reflection 
values of the objects. The needles were also observed with SEM 
and light microscope and the concentrations of nitrogen, a- and 6- 
chlorophylls, carotenoids and water were measured. A small scale 
mapping of epiphytic lichens was made in the area. The concentra- 
tions of ozone, SO. and NO, in the air were measured 19.06.- 
22.08.1990. According to the field images the infrared reflection of 
the pines reduced when approaching the highway although the 
trees visually looked the same. Field and macro scale images indi- 
cated the not wintered needle year reflect always at least as much 
infrared radiation as the wintered one. According to microscope im- 
ages cuticle and mesophyll cell walls absorbed infrared radiation. 
The concentration of ozone in the air can cause the disappearance 
of stomachal wax layer that was observed. Also the concentrations 
of sulphur dioxide and nitrogen oxides were higher than those of 
the background stations. The mapping of lichens indicated the air 
quality to become better in the distance of 250 m or more from the 
highway. Also the erosion of the needle wax structure decreased 
when drawing farther away. The water content of the 1989 needles 
decreased when approaching the highway. 


10198 (JAERI-M-—92-132) Utilities for high performance dis- 
persion model PHYSIC. Yamazawa, Hiromi (Japan Atomic Energy 
Research Inst., Tokai, Ibaraki (Japan). Tokai Research Establish- 
ment). Japan Atomic Energy Research Inst., Tokyo (Japan). Sep 
1992. 67p. (In Japanese). Order Number DE93764415. Source: 
OSTI; NTIS; INIS. 

The description and usage of the utilities for the dispersion 
calculation model PHYSIC were summarized. The model was de- 
veloped in the study of developing high performance SPEEDI with 
the purpose of introducing meteorological forecast function into the 
environmental emergency response system. The procedure of 
PHYSIC calculation consists of three steps; preparation of relevant 
files, creation and submission of JCL, and graphic output of re- 
sults. A user can carry out the above procedure with the help of 
the Geographical Data Processing Utility, the Model Control Utility, 
and the Graphic Output Utility. (author). 


10199 (KFK-PEF-96) Development and examination of 
high performance biofilters. Bardtke, D. (Stuttgart Univ. (Ger- 
many). Inst. fuer Siedlungswasserbau, Wasserguete- und 
Abfallwirtschaft); Fischer, K.; Sabo, F. Kernforschungszen- 
trum Karlsruhe GmbH (Germany). Projekt Europaeisches 
Forschungszentrum fuer Massnahmen zur Luftreinhaltung (PEF). 
Jul 1992. 124p. (In German). Contract PEF 89/005/3. Order Num- 
ber DE93766032. Source: OSTI; NTIS (US Sales Only). 

In half-scale biofilter facilities different filter materials were loaded 
with various waste air flows. The maximum rates of the specific 
filter bed loading were higher than 500 m°/m?.h. This is approxi- 
mately equivalent to the fivefold of the loading which is used at 
large-scale biofilters today. During the examinations two waste air 
model substances were used: a mixture of an aromate (styrene) 
and an alcohol (methanol) and a mixture of several solvents. The 
investigations showed that biofilters can be charged with volume 
flows higher than 100 m°/m?.h. But with higher loadings the prob- 
lems with edge effects (break-through) and the danger of the 
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uncontrollable drying of the material are increasing. Finally it could 
be shown that on the premise of adequate precautions, biofilters 
can be loaded with much higher waste air flow rates as used 
nowadays. (orig.) With 82 figs., 88 refs. 


10200 (K/GDP/SAR-19) Review of potential models for UF, 
dispersion. Sykes, R.l. (Titan Corp., Princeton, NJ (United 
States)); Lewellen, W.S. Oak Ridge K-25 Site, TN (United States); 
Titan Corp., Princeton, NJ (United States). Jul 1992. 77p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC05-840T21400. Order Number DE93001657. Source: OSTI; 
NTIS; INIS; GPO Dep. 

A survey of existing atmospheric dispersion models has been 
conducted to determine the most appropriate basis for the develop- 
ment of a model for predicting the consequences of an accidental 
UF. release. The model is required for safety analysis studies and 
should therefore be computationally efficient. The release of UF, 
involves a number of physical phenomena which make the situa- 
tion more complicated than passive dispersion of a trace gas. The 
safety analysis must consider the density variations in the UF, 
cloud, which can be heavier or lighter than the ambient air. The re- 
lease also involves rapid chemical reactions and associated heat 
release, which must be modeled. Other Department of Energy stor- 
age facilities require a dense gas prediction capability, so the 
model must be sufficiently general for use with a variety of release 
scenarios. The special problems associated with UF, make it 
unique, so there are very few models with existing capability for 
the problem. There are, however, a large number of dense gas 
dispersion models, some with relevant chemical reaction modeling, 
that could potentially form the basis of an advanced UF, model. 
We have examined a large selection of possible candidates, and 
selected 5 models for detailed consideration. 


10201 (LA-UR-92-2909) Effects of UGTs on the iono- 
sphere. Argo, P.E.; Fitzgerald, T.J. Los Alamos National Lab., NM 
(United States). [1992]. 18p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-36. (CONF- 
9202138-1: RAS/VERTIC symposium on verification of nuclear 
testing treaties, London (United Kingdom), 14 Feb 1992). Order 
Number DE93000793. Source: OSTI; NTIS; INIS; GPO Dep. 

In this paper we describe the processes that propagate local ef- 
facts of underground nuclear tests from the ground into the upper 
atmosphere, and produce a detectable signal in the ionosphere. Ini- 
tially, the blast wave from a UGT radially expands, until it reaches 
the surface of the earth. The wave is both reflected and transmitted 
at this sharp discontinuity in propagation media. ne reflected wave 
combines with the incident wave to form an “Airy surface,” at which 
very strong ripping forces tear the earth apart. This broken region 
is called the “spat zone,” and is launched into “ballistic motion. The 
resultant ground motion launches an acoustical wave into the at- 
mosphere. This acoustic wave, with overpressures of a few tenths 
of one percent, propagates upwards at the speed of sound. As- 
suming purely linear propagation, the path of the acoustic energy 
can be tracked using raytracing models. Most of the wave energy, 
which is radiated nearly vertically, tends to propagate into the up- 
per atmosphere, while wave energy radiated at angles greater than 
about 30 degrees to the vertical will be reflected back to earth and 
is probably what is seen by most infrasonde measurements. 


10202 (LIS-103) Emission of polychlorinated dibenzo-p- 
dioxins and -furans from heating equipment. Broeker, G.; 
Geueke, K.J.; Hiester, E.; Niesenhaus, H. Landesanstalt fuer 
Immissionsschutz des Landes Nordrhein-Westfalen, Essen (Ger- 
many). 1992. 73p. (In German). Order Number DE93758414. 
Source: OSTI; NTIS (US Sales Only). 

The Landesanstalt fuer Immissionsschutz NRW (State Agency 
for Air Pollution Control and Noise Abatement in North-Rhine West- 
phalia) investigated the emission of PCDDs/PCDFs from domestic 
heating equipment. The aim was to estimate the contribution of the 
total emission of PCDDs/PCDFs in the Federal Republic of Ger- 
many excluding the new eastern states. The following fuels were 
used in the experiments: - natural gas, - fuel oil, - coal (anthracit), 
- coke, - coal briquets, - brown coal briquets, -wood. For the inves- 
tigations a burner for natural gas, an oil burner, a stove for solid 
fuels, and an open fireplace were available. In the flue gas three 
samples were taken at low load and three at medium load for each 
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fuel. The samples were obtained by the condensation method. The 
two experiments with wood were carried out in a solid-fuel stove 
and in an open fireplace. It was found that the contribution of do- 
mestic heating to the total emission of PCDDs/PCDFs is of low 
significance compared with other sources. It amounts to less than 
20 g per year (expressed as TE Nato CCMS). The specific emis- 
sion values obtained for the various fuels differed considerably. 
(orig./EF). 


10203 (LIS-104) Performance test of dust-concentration 
monitor FH 62 |-N (1 and 3 m*/h) for automated air quality 
monitoring. Manns, H.; Gies, H. Landesanstalt fuer Immissionss- 
chutz des Landes Nordrhein-Westfalen, Essen (Germany). 1992. 
52p. (In German). Order Number DE93758415. Source: OSTI; 
NTIS (US Sales Only) 

Results of a performance test according to the german test pro- 
cedures of monitors of ambient air pollution are reported. The 
automated dustconcentration monitor FH 62 I-N (1 and 3 m%/h) 
System Frieseke und Hoepfner of FAG Kugelfischer Georg Schae- 
fer KGaA is able to perform complete concentration measurements 
of suspended particulate matter (SPM) in realtime. The calibration 
has to be done with ambient air aerosol in a simplified manner. 
The stability of the sample air stream was tested. Beside perfor- 
mance characteristics the influence of humidity in air to the signal 
was examined. The monitor fulfills the minimum requirements for 
automated air monitors and may be used in remote measuring sys- 
tems for air pollution surveillance or in smog alert systems. As an 
optimum option a temperature of 45deg C + 1 K in the sample gas 
by a controlled heating of the sampling tube was found. (orig.). 


10204 (MRL-90-054(TR)) A review of airborne particle 
sampling with special reference to long-lived radioactive dust. 
Bigu, J. Department of Energy, Mines and Resources, Elliot Lake, 
ON (Canada). Elliot Lake Lab. Mar 1990. [141] Source: OSTI; 
NTIS (US Sales Only); INIS. 

This report reviews some basic aspects related to the sampling 
of airborne particles with special reference to Long-Lived Radioac- 
tive Dust (LLRD). The report covers a number of areas of practical 
interest such as the production of aerosols, the dynamics of sus- 
pended particles, the physical and chemical characteristics and 
properties of dust clouds, and the inhalation and measurement of 
dust. It is followed with a brief review of dust sampling instrumenta- 
tion, and with a short account of the work done on LLRD in 
Canada with a few references to work done outside this country. 
(34 figs., 7 tabs., 117 refs.). 


10205 (MRL-90-099(TR)) Long-lived radioactivity associ- 
ated with dust samples from Denison Mines Ltd. Bigu, J. 
Department of Energy, Mines and Resources, Elliot Lake, ON 
(Canada). Elliot Lake Lab. Aug 1990. [54] Source: OSTI; NTIS (US 
Sales Only); INIS. 

The a-particle activity associated with Long-lived Radioactive 
Dust (LLRD) samples from an underground uranium mine has 
been measured. The a-particie activity measured on mine air sam- 
ples has been related to the amount of silica dust collected on the 
samples, determined by X-ray diffraction analysis. The long-lived 
a-particle activity was plotted against silica dust content in the 
samples. A linear relationship with reasonable correlation coeffi- 
cient was found which can be expressed by the equation A - mWo 
+ b, where A and Wo represent the a-particle activity (mBq) and 
silica dust mass (mg) in the sample, respectively. Because mea- 
surements of LLRD are time-consuming and expensive, the study 
was aimed at obtaining a useful relationship between the two vari- 
ables to enable calculation of LLRD a-activity from silica dust 
measurements, the latter conducted on a routine basis by our labo- 
ratory for the mine under consideration. Recommendations for 
further studies are indicated. (23 figs., tab., 7 refs.). 


10206 (NEI-DK-1034) Reduction of N,O from combustion 
in circulating fluidized beds with afterburning of gas. Gustavs- 
son, L. (Chalmers University of Technology (Sweden)); Leckner, B. 
Nordisk Gasteknisk Center, Hoersholm (Denmark). Nov 1992. 30p. 
Order Number DE93761227. Source: OSTI; NTIS. 

Gas injection in the flue gas entrance of the cyclone as a means 
of reducing nitrous oxide (N20) emissions from circulating 
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fluidized-bed (CFB) boilers was investigated in full-scale experi- 
ments. The investigation was conducted at the 12 MW CFB boiler 
at Chalmers University of Technology, with Liquified Petroleum Gas 
(LPG) as injection fuel. Reduction ratios of about 90% were 
reached at injection fuel ratios (i.e. energy in injection fuel divided 
by energy in primary fuel) of 12%, provided that the excess-air ra- 
tio from the bed corresponded to an oxygen concentration of 
O2<3.5%. For Oo = 5% about 60% reduction was achieved at 
12% injection fuel ratio. The N2O emission approaches zero as 
gas injection causes the cyclone outlet temperature to reach 950- 
1000 deg. C, depending on the excess-air ratio. No negative 
impact on NO emissions was found. Instead, the NO emission de- 
creased slightly with higher injection fuel ratios. CO emissions 
decreased significantly with higher injection fuel ratio, provided that 
additional air was introduced after the gas injection in cases with 
low excess-air. Under normal operating conditions, gas injection 
did not influence desulphurization negatively. At high bed tempera- 
ture combined with a high injection fuel ratio, somewhat increasing 
SO» emissions were recorded. (au) (15 refs.). 


10207 (NEI-DK-1051) Active absorbent. Energiministeriets 
Energiforskningsprogram. Miljoe og restprodukter. Bjerre-Nielsen, 
H.; Jacobsen, N. Niro Atomizer A/S, Soeborg (Denmark). Oct 
1992. [61] (In Danish). Contract EM-1323/88-6. Order Number 
DE93761268. Source: OSTI; NTIS. 

EFP-88. 

A novel, developed active absorbent called Scansorb was tested 
on three Danish municipal waste incinerators. There is a demand 
among smaller and medium-sized waste incineration plants for 
finding a process for flue-gas cleaning with low investment costs. 
Dry injection processes are frequently the cheapest solution for 
these plants, but the consumption of hydrated lime is large, and 
thus expensive. By using an absorbent with a better absorption 
efficiency than normal hydrated lime, the lime consumption and ex- 
penses in form of a.o. disposal fees decrease. Dry injection can 
either take place by only injecting absorbent in the flue gas duct 
and later separation in a filter, or by injection into a reactor with a 
downstream filter. Due to the high reactivity of the active absorbent 
an investment in a reactor is not necessary, as the absorbent can 
be blown directly into the flue gas duct. The average concentration 
of HCl before the flue gas cleaning is approx. 800 mg/Nm°A, the 
emission requirement 100 mg/Nm® t at 10% O,. Consumption fig- 
ures have been found at the three plants by observing this 
requirement corresponding to 87.5% absorption of HCI. The con- 
sumption of Scansorb was reduced essentially in comparison with 
the hydrated lime. (AB). 


10208 (RISO-R-623) Entry of soil gas and radon into 
houses. Andersen, C.E. Risoe National Lab., Roskilde (Denmark). 
Nuclear Safety Research Dept.; Technical Univ. of Denmark, Lyn- 
gby (Denmark). Apr 1992. [86] Source: OSTI; NTIS; INIS. 

Entry of soil gas and radon into houses has been investigated by 
experiments conducted at radon test structures and numerical or 
analytical modelling. The numerical model solves the steady-state 
equations for Darcy flow of soil-gas and combined diftusive and ad- 
vective transport of radon. Model calculations were compared with 
results from field experiments conducted at Risoe National Labora- 
tory, and it was found that there was good agreement between 
measured and modelled pressure coupling and radon concentra- 
tion profiles. Discrepancies regarding absolute values of soil-gas 
entry rates and radon concentrations were observed. The numeri- 
cal model has been used to study the importance of soil and 
building related factors on radon entry rates into slab-on-grade 
houses. It was found that, for a house with a 3 mm perimeter crack 
along the floor-wall joint, the entry was mainly determined by the 
soil permeability and building related factors such as house de- 
pressurization and presence of a capillary breaking layer of gravel 
below the slab. In a house with a bare soil floor, the diffusivity of 
the soil was found to be of principal importance for the entry rate 
even for moderate permeabilities. An analytical model was devel- 
oped for the purpose of studying soil-gas entry rates into houses in 
response to non-static driving forces. It is based on the analogy 
between a ‘buried drain’ and a basement house with a perimeter 
crack. The structure was depressurized sinusoidally in time and the 
frequency dependent pressure couplings were measured. There 





was fairly good agreement between theoretical and experimental 
results. (LN) (26 tabs., 30 ills., 66 refs.). 


10209 (Riso-R-633(EN)) LIDAR measurements of smoke 
plumes during the Guardo 1990 experiments. Joergensen, H.E.; 
Mikkelsen, T. Risoe National Lab., Roskilde (Denmark). 
Meteorology and Wind Energy. Dec 1992. 89p. Contract PIE- 
134.036;Contract B17-0017. Order Number DE93761242. Source: 
OSTI; NTIS. 

The presented report contains evaluated lidar data from the at- 
mospheric dispersion experiments over complex terrain which took 
place in the surroundings of Guardo power plant, Palencia, Spain 
during November 1990. Our experiments consisted of smoke 
plume measurements releases under different atmospheric condi- 
tions, either from the power plant or from the ground surface 
outside the town of Guardo. The lidar measurements were con- 
ducted on the power plant plume and artificially made ground 
releases. The measurements have been anayzed for dispersion 
quantities such as the plume width, in-plume fiuctuations and prob- 
ability density functions. Finally, a model-to-data comparison has 
been made between the RIM-PUFF model and the lidar data on a 
drainage flow case. (au) (17 tabs., 118 ills., 10 refs.). 


10210 (Riso-R-634(EN)) Micro-meteorological data from 
the Guardo dispersion experiment in complex terrain. Nielsen, 
M.; Mikkelsen, T. Risoe National Lab., Roskilde (Denmark). 
Meteorology and Wind Energy. Nov 1992. 148p. Contract PIE- 
134.036;Contract B17-0017. Order Number DE93761245. Source: 
OSTI; NTIS. 

The present report contains micrometeorological data from an 
atmospheric dispersion experiment in complex terrain. The experi- 
ment took place near the Guardo power plant, Palencia, Spain 
under various atmospheric conditions during the month of Novem- 
ber 1990. It consisted of 14 tracer releases either from the power 
plant chimney or from the valley floor north of the town. Two kinds 
of observations are presented: (1) The 25 m meteorological mast 
at the Vivero site in the central part of the experimental area mea- 
sured surface-layer profiles of wind velocity, wind direction, 
temperature and thermal stability together with turbulent wind and 
temperature fluctuations at the top level. (2) A radiosonde on a 
tethered balloon was launched at Camporredondo de Alba in the 
northern part of the area and measured boundary-layer profiles of 
pressure, temperature, humidity, wind speed and wind direction. 
(au) (4 tabs., 227 ills., 7 refs.). 


10211 (SA-PUB-9/89-Vol.1) Conference on climate and wa- 
ter. Vol. 1: Volume 1. Huttunen, L. (ed.). Academy of Finland, 
Helsinki (Finland). 1989. [520] (CONF-8909491-: Conference on 
climate and water, Helsinki (Finland), 11-15 Sep 1989; CONF- 
8909491—Vol.1.). Source: OSTI; NTIS; INIS. 

This book contains the Proceedings of the Conference on Cli- 
mate and Water under the following groupings: Understanding the 
climate systems - its variability and potential for change; Climate 


and hydrological cycle - the effects of climate variability and 
Change. 


10212 (SCPRI-RM-1-1992) Monthly results of measure- 
ments. January 1992. Service Central de Protection contre les 
Rayonnements lonisants, 78 - Le Vesinet (France). 1991. [47] (In 
French). Source: OSTI; NTIS (US Sales Only); INIS. 

This report of the SCPRI exposes the principal results concern- 
ing the routine monitoring of environmental radioactivity in France: 
atmospheric dusts, rainwater, surface water, underground water, 
sewage water, drinking water, food chain (milk, vegetables, fishes), 
sea water around nuclear sites and other sites. The activities of 
various radioisotopes are presented in tables. 


10213 (SCPRI-RM-2-1992) Monthly results of measure- 
ments. February 1992. Service Central de Protection contre les 
Rayonnements lonisants, 78 - Le Vesinet (France). 1992. [42] (in 
French). Source: OSTI; NTIS (US Sales Only); INIS. 

This report of the SCPRI exposes the principal results concern- 
ing the routine monitoring of environmental radioactivity in France: 
atmospheric dusts, rainwater, surface water, underground water, 
sewage water, drinking water, food chain (milk, vegetables, fishes), 
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sea water around nuclear sites and other sites. The activities of 
various radioisotopes are presented in tables. 


10214 (SCPRI-RM-6-1992) Monthly results of measure- 
ments; Jun 1992. Service Central de Protection contre les 
Rayonnements lonisants, 78 - Le Vesinet (France). 1992. [54] (In 
French). Source: OSTI; NTIS (US Sales Only); INIS. 

This report of the SCPRI exposes the principal results concern- 
ing the routine monitoring of environmental radioactivity in France: 
atmospheric dusts, rainwater, surface water, underground water, 
sewage water, drinking water, food chain (milk, vegetables, fishes), 
sea water around nuclear sites and other sites. The activities of 
various radioisotopes are presented in tables. 


10215 (SCPRI-RM-—7-1992) Monthly results of measure- 
ments; July 1992. Service Central de Protection contre les 
Rayonnements lonisants, 78 - Le Vesinet (France). 1992. [40] (In 
French). Source: OSTI; NTIS (US Sales Only); INIS. 

This report of the SCPRI exposes the main results concerning 
the routine monitoring of environmental radioactivity in France: at- 
mospheric dusts, rainwater, surface water, underground water, 
sewage water, drinking water, food chain (milk, vegetables, fishes), 
sea water around nuclear sites and other sites. The activities of 
various radioisotopes are presented in tables. 


10216 (SCPRI-RM-—8-1992) Monthly results of measure- 
ments. August 1992. Service Central de Protection contre les 
Rayonnements lonisants, 78 - Le Vesinet (France). 1992. [40] (In 
French). Source: OSTI; NTIS (US Sales Only); INIS. 

This report of the SCPRI exposes the main results concerning 
the routine monitoring of environmental radioactivity in France: at- 
mospheric dusts, rainwater, surface water, underground water, 
sewage water, drinking water, food chain (milk, vegetables, fishes), 
sea water around nuclear sites and other sites. The activities of 
various radioisotopes are presented in tables. 


10217 (SVF-391(V.2.)) IEA low NO, combustion project 
Stage lil. Low NO, combustion and sorbent injection demon- 
stration projects. V.2: Final report, volume Il. Technical 
summary. Payne, R. (Energy and Environmental Research Corpo- 
ration, Irvine, CA (United States)). Stiftelsen foer Vaermeteknisk 
Forskning, Stockholm (Sweden). Mar 1991. [164] Source: OSTI; 
NTIS; INIS. 

With summary in Swedish. 

This report summarizes the main results from an IES project 
concerning the demonstration of low-NO, combustion and sorbent 
injection as techniques for the control of NO, and SO, emissions 
from pulverized coal fired utility boilers. The project has built upon 
information generated in two previous stages of activity, where 
NO, and SO, control processes were evaluated at both fundamen- 
tal and pilot-scales. The concept for this stage of the project was 
for a unique collaboration, where the participating countries 
(Canada, Denmark and Sweden, together with the United States) 
have pooled information from full scale boiler demonstrations of 
low-NO, burner and sorbent injection technologies, and have jointly 
contributed to establishing a common basis for data evaluation. 
Demonstration testing was successfully carried out on five wall- 
fired commercial boiler systems which ranged in size from a 20 
MW thermal input boiler used for district heating, up to a 300 MW 
electric utility boiler. All of these units were fired on high-volatile bi- 
tuminous coals with sulfur contents ranging from 0.6-3.2 percent. 
At each site the existing burners were either modified or replaced 
to provide for low-NO, combustion, and provisions were made to 
inject calcium based sorbent materials into the furnace space for 
SO, emission control. The results of sorbent injection testing 
showed moderate levels of SO2 removal which ranged from ap- 
proximately 15 to 55 percent at an injected calcium to sulfur molar 
ratio to 2.0 and with boiler operation at nominal full load. Sulfur 
capture was found to depend upon the combined effects of 
parameters such as: sorbent type and reactivity; peak sorbent tem- 
perature; coal sulfur content; and the thermal characteristics of the 
boilers. (8 refs., 58 figs., 6 tabs.). 


10218 (UCRL-JC—111095) Advances in real-time technol 


ogy assessment and emergency response: Close-in 
atmospheric dispersion modeling and exposure estimation. 
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Sims, J.; Lee, R.; McCallen, R.; Lawver, B.; Clark, J.; Rueppel, D.; 
Sullivan, T. Lawrence Livermore National Lab., CA (United States). 
Jul 1992. 16p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-48. (CONF-9204121-3: Inno- 
vative technologies for cleaning the environment: air, water, and 
soil, Erice (Italy), 22-29 Apr 1992). Order Number DE93001510. 
Source: OSTI; NTIS; INIS; GPO Dep. 

We have developed a stand-alone, real-time emergency re- 
sponse system to assess and predict the offsite dispersion of 
particulate releases. We have also developed advanced modeling 
tools that win expand the capability of the emergency response 


system to predict nearfield dispersion over complex terrain and 
around buildings. 


10219 (UCRL-JC—112501) Application of pulsed power and 
power modulation to the non-thermal plasma treatment of haz- 
ardous gaseous wastes. Penetrante, B.M. Lawrence Livermore 
National Lab., CA (United States). Oct 1992. 6p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. (CONF-9208158-2: 5. Strategic Defense Initiative 
Office/Office of Naval Research pulse power meeting, College 
Park, MD (United States), 17-19 Aug 1992). Order Number 
DE93005825. Source: OSTI; NTIS; INIS; GPO Dep. 

Acid rain, global warming, ozone depletion, and smog are 
preeminent environmental problems facing the world today. Non- 
thermal plasma techniques offer an innovative approach to the 
cost-effective solution of these problems. Many potential applica- 
tions of non-thermal plasmas to air pollution control have already 
been demonstrated. The use of pulsed power and power modula- 
tion is essential to the successful implementation of non-thermal 
plasma techniques. This paper provides an overview of the most 
recent developments in non-thermal plasma systems that have 
been applied to gaseous waste treatment. In the non-thermal 
plasma approach, the nonequilibrium properties of the plasma are 
fully exploited. These plasmas are characterized by high electron 
temperatures, while the gas remains at near ambient temperature 
and pressure. The energy is directed preferentially to the undesir- 
able components, which are often present in very small 
concentrations. These techniques utilize the dissociation and ion- 
ization of the background gas to produce radicals which, in turn, 
decompose the toxic compounds. The key to success in the non- 
thermal plasma approach is to produce a discharge in which the 
majority of the electrical energy goes into the production of ener- 
getic electrons, rather than into gas heating. For example, in a 
typical application to flue gas cleanup, these electrons produce 
radicals, such as O and OH, through the dissociation or ionization 
of molecules such as H20 or Op. The radicals diffuse through the 
gas and preferentially oxidize the nitrogen oxides and sulfur oxides 
to form acids that can then be easily neutralized to form non-toxic, 
easily-collectible (and commercially salable) compounds. Non- 
thermal plasmas can be created in essentially two different ways: 
by electron-beam irradiation, and by electrical discharges. 
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Refer also to citation(s) 7643, 7661, 7747, 7770, 7817, 7902, 
7932, 7936, 7939, 7942, 7949, 7957, 7972, 7975, 7985, 7986, 
7988, 7989, 7994, 8003, 8009, 8010, 8025, 8033, 8034, 8037, 
8039, 8042, 8044, 8048, 8054, 8057, 8058, 8059, 8060, 8061, 
8062, 8063, 8064, 8066, 8068, 8075, 8077, 8083, 8085, 8091, 
8093, 8975, 9088, 9090, 9127, 9319, 10053, 10055, 10208, 
10212, 10213, 10214, 10215, 10216, 10308, 10325, 10391, 10519, 
10520, 10521, 10522, 10570, 11402, 11538, 11543 


10220 (AECS-PR/RSS-45) Natural radioactivity of building 
materials in Syria. Othman, Ibrahim (Atomic Energy Commission, 
Damascus (Syrian Arab Republic). Dept. of Radiation Protection 
and Nuclear Safety); Mahrouka, Mohammad. Atomic Energy Com- 
mission, Damascus (Syrian Arab Republic). Dept. of Radiation 
Protection and Nuclear Safety. Oct 1992. [43] (In Arabic). Source: 
OSTI; NTIS (US Sales Only); INIS. 

A hundred sample of natural and manufactured Syrian building 
materials have been studied. A high pure Germanium detector in 
use was connected to S-100 MCA Master board and samples have 
been analysed by using micro sampo gamma spectrum analysis 
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for their Thorium-232, Radium-226 and Potassium-40 content. 
Fourteen kinds of building materials were studied; bricks ceramic 
and fire soil, generally showed the greatest concentration of the 
above mentioned radionuclides. While the other products like sand, 
cement, marble, and limestone, contained very low activity. All 
samples fitted the range of criteria set up in the OECD-NEA report 
1979. (author). 7 refs., 21 tabs., 24 figs. 


10221 (BGS-TR-WE-91/7) HPLC studies of aquatic humic 
compounds and complexes from the Drigg Research Site, 
Cumbria. Smith, B. British Geological Survey, Keyworth (United 
Kingdom). 1991. [59] Contract CEC F1-1W-0203-UK(H). Source: 
OSTI; NTIS (US Sales Only); INIS. 

This report describes an investigation into the applicability of 
high performance liquid chromatographic techniques for the sepa- 
ration of the complex mixtures of organic acids commonly found in 
groundwaters. This work has shown that reverse phase ion-pair 
chromatography using a large pore stationary phase can be 
successfully applied to humic material in both natural and concen- 
trated groundwater from the Drigg Research Site. The methodology 
separates the organic species into a number of well resolved com- 
ponents the majority of which have a molecular weight of greater 
than 500 Dalton. Separations obtained have been qualitatively and 
quantitatively analysed using a Diode array spectrophotometer. 
The components in excess of 500 Dalton show UV absorption 
spectra similar to humic and fulvic acids where as the component 
with a molecular weight of less than 500 Dalton shows a sharp UV 
absorption cutoff at 230 nm. It was noted that this component was 
not removed by passage through DEAEA cellulose. Reverse phase 
HPLC was also investigated, and results were found to be consis- 
tent with a separation based on an ion-repulsion/size exclusion 
mechanism. It was concluded that any separation based on this 
mechanism is likely to suffer from poor inter run reproducibility and 
must therefore be discounted as a suitable method. Similarly, ion- 
suppression reverse phase was shown to be equally impracticable, 
requiring a mobile phase pH of less than 2 to obtain separation (this 
low pH renders a silica based stationary phase unstable). (author). 


10222 


creases in temperature and CO* concentration for terrestrial 
C? photosynthesis. Long, S.P. (Brookhaven National Lab., Upton, 
NY (United States)); Nie, G.Y.; Drake, B.G.; Hendrey, G.R.; Lewin, 
K.F. Brookhaven National Lab., Upton, NY (United States); 
Etablissements Beaudoin, 75 - Paris (France). Sep 1992. 7p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC02-76CH00016. (CONF-9208155—4: 9. international congress 
on photosynthesis, Nagoya (Japan), 30 Aug - 5 sep 1992). Order 
Number DE93005590. Source: OSTI; NTIS; GPO Dep. 

This study utilizes a mechanistic model of lea photosynthesis to 
examine the potential quantitative significance of the interaction of 
rising atmospheric. Carbon dioxide concentration (C,) and temper- 
ature on leaf photosynthesis. Predictions are compared to 
experimental measurements in which plants have been grown ei- 
ther in elevated Ca in the field for extended periods or from seed in 
controlled environments, to examine the interaction of low tempera- 
ture with elevated C,. Three questions addressed were: To what 
extent will increase in Ca modify the response of leaf photosynthetic 
COz uptake (A) to temperature; is the decrease in photosynthesis 
at sub-optimal temperatures predicted for plants grown at elevated 
Ca, realized in practice? Is photoinhibition accentuated in plants 
grown in the field at elevated C, for long-periods. 


10223 (CNIC-00525) Using isotope *°Ci to study utilization 
of Cl by crops and distribution and movement of Ci in soil. 
Pan Jiarong (Inst. for Application of Atomic Energy, CAAS, Beijing 
(China)); Wen Xianfang; Tang Nianxin. China Nuclear Information 
Centre, Beijing, BJ (China). Jun 1991. [9] (CSNAS—0048.). Source: 
OSTI; NTIS (US Sales Only); INIS. 

Results from using isotope °°CI show that a large quantity of Cl 
is absorbed and utilized by spring wheat, cotton and tobacco from 
the chloride fertilizers. The utilization coefficient of Cl increases 
with the growing time of plants and reaches peak at mature stage. 
The utilization coefficient of above plants are 26.72%, 3317% and 
26.19% respectively. The absorption and utilization of residual Cl in 
soil is much smaller than that in fertilizers, and the utilization coeffi- 
cient is decreasing with the increasing of growth season. For 


(BNL-47781) The implications of concurrent in- 





spring wheat, utilization coefficient is 12.7% in second season and 
9.3% in third season. The ability of absorbing and utilizing Cl from 
organic materials by crops is very low and the utilization coefficient 
is 10% or less, that depends on circumstances. For rice the utiliza- 
tion coefficient is 3.1% in dry land and 24.3% in flooded land. The 
distribution of absorbed Cl is mainly in stalk, a little in husk and a 
few in seeds and roots. After irrigating water it is equivalent to 9.1 
mm of rainfall in soil, the Cl moves rapidly to depth 10~12 cm. Cl 
moves faster in porous soil than in clay soil, and faster in horizon- 
tal direction than in vertical direction. 


10224 (CONF-9108232-1) Simulating spatial patterns of 
land-use change in Rondonia, Brazil. Dale, V.H.; Southworth, F.; 
O'Neill, R.V.; Rosen, A. Oak Ridge National Lab., TN (United 
States). 9 Nov 1992. 36p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC05-840R21400. From Ecological 
Society of America meeting; Houston, TX (United States); 4-8 Aug 
1991. Order Number DE93005776. Source: OSTI; NTIS; INIS; 
GPO Dep. 

Large scale deforestation in the Brazilian state of Rondonia has 
resulted from massive colonization and has caused increases in at- 
mospheric COz, soil degradation, loss of extractive resources, and 
disruption of indigenous populations. A simulation model has been 
developed that integrates colonization, socioeconomic, and ecologi- 
cal submodels to estimate spatial patterns and rates of 
deforestation under different immigration policies, land tenure prac- 
tices, and road development scenarios. It is used to model the 
socioeconomic causes and ecological impacts of rapid deforesta- 
tion in Rondonia. The simulation can be used to identify scenarios 
that might optimize economic and agricultural sustainability or re- 
duce emigration. Spatial analysis of the simulation projections 
shows that very different patterns of deforestation can result de- 
pending on whether soil suitability, distance to market or lot size is 
the prime factor affecting a colonist’s choice of a lot. Projections of 
the amount and pattern of deforestation under specific scenarios of 
land-use choice and management can be used to explore the so- 


cioeconomic and ecological implications of land-use change. 


10225 (CONF-9206303-1) Carbon and biogeochemistry. 
Post, W.M. (Oak Ridge National Lab., TN (United States)); Field, 
C.B. Oak Ridge National Lab., TN (United States). [1992]. 5p. 
Sponsored by USDOE, Washington, DC (United States); National 
Aeronautics and Space Administration, Washington, DC (United 
States). DOE Contract AC05-840R21400. Grant NAGW-2660. 
From International satellite and land surface characterization pro- 
gram Americas; Columbia, MO (United States); 23-24 Jun 1992. 
Order Number DE93001368. Source: OSTI; NTIS; INIS; GPO Dep. 

The central issue in global biogeochemistry is understanding the 
processes that result in flow, storage, and transformation of carbon 
in the atmosphere, terrestrial vegetation and soil, and oceans. To 
understand the terrestrial biogeochemistry of carbon it is also nec- 
essary to know the dynamics of N in particular, and also P and S. 
N and S also have important trace gas components in their biogeo- 
chemical cycles. In all these activities, remote sensing can play 
several valuable roles. In order to identify these roles and provide 
information that can lead to future remote sensing developments 
that can aid investigations into global biogeochemistry, we need to 
(a) identify important phenomena, (b) define measures and con- 
cepts needed to model and understand them, and (c) clarify the 
role that remote sensing can play. 


10226 (DOE/CH-9211) High resolution shear wave reflec- 
tion surveying for hydrogeological investigations: Final report. 
Johnson, W.J.; Clark, J.C. Rizzo (Paul C.) Associates, Monroeville, 
PA (United States). Aug 1992. 94p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract W-31109-ENG-38. 
Contract 02112405. Order Number DE93004732. Source: OSTI; 
NTIS; INIS; GPO Dep. 

The high resolution S-wave method has been developed to be a 
powerful tool in mapping subsurface lithology and in conducting 
groundwater investigations. The research has demonstrated that 
the resolution obtainable using S-waves in a Coastal Plain environ- 
ment is more than double than that obtained using conventional 
reflection, which already offers a higher resolution than any other 
surface method. Where the mapping of thin clay layers functioning 
as aquitards or thin sand layers functioning as aquifers are critical 


54 ENVIRONMENTAL SCIENCES 
5402 Environmental Sciences, Terrestrial 


to the understanding of groundwater flow, S-wave reflections offer 
unparalleled possibilities for nondestructive exploration. The field 
experiment at Cooke Crossroads, South Carolina enabled the de- 
tection and mapping of beds in the thickness range of one to three 
feet. The S-wave reflection technique, in combination with conven- 
tional P-wave reflection, has potential to directly detect confined 
and unconfined aquifers. This is a breakthrough technology that 
still requires additional research before it can be applied on a com- 
mercial basis. Aquifer systems were interpreted from the test data 
at Cooke Crossroads consistent with theoretical model. Additional 
research is need in assessing the theoretical response of P- and 
S-waves to subsurface interfaces within unconsolidated sediments 
of varying moisture content and lithology. More theoretical model- 
ing and in situ testing are needed to bring our knowledge of these 
phenomena to the level that oil and gas researchers have done for 
fluids in sandstones. 


10227 (DOE/CH-9218) The high resolution shear wave 
seismic reflection technique: Final report. Johnson, W.J. (Rizzo 
(Paul C.) Associates, Monroeville, PA (United States)); Clark, J.C. 
Argonne National Lab., IL (United States); Rizzo (Paul C.) Asso- 
ciates, Monroeville, PA (United States). Apr 1991. 130p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W- 
31109-ENG-38. Order Number DE93004449. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This report presents the state-of-the-art of the high resolution S- 
wave reflection technique. Published and unpublished literature has 
been reviewed and discussions have been held with experts. Re- 
sult is to confirm that the proposed theoretical and practical basis 
for identifying aquifer systems using both P- and S-wave reflections 
is sound. Knowledge of S-wave velocity and P-wave velocity is a 
powerful tool for assessing the fluid characteristics of subsurface 
layers. Material properties and lateral changes in material proper- 
ties such as change from clay to sand, can be inferred from careful 
dual evaluation of P and S-wave records. The high resolution S- 
wave reflection technique has seen its greatest application to date 
as part of geotechnical studies for building foundations in the Far 
East. Information from this type of study has been evaluated and 
will be incorporated in field studies. In particular, useful information 
regarding S-wave sources, noise suppression and recording proce- 
dures will be incorporated within the field studies. Case histories 
indicate that the best type of site for demonstrating the power of 
the high resolution S-wave technique will be in unconsolidated soil 
without excessive structural complexities. More complex sites can 
form the basis for subsequent research after the basic principles of 
the technique can be established under relatively uncomplicated 
conditions. 


10228 (DOE/EA-0429) Environmental assessment for the 
Environmental and Molecular Sciences Laboratory at the Han- 
ford Site, Richland, Washington. USDOE Richland Field Office, 
WA (United States). Sep 1992. 51p. Sponsored by USDOE, Wash- 
ington, DC (United States). Order Number DE93005483. Source: 
OSTI; NTIS; GPO Dep. 

This environmental assessment presents estimated environmen- 
tal impacts from the construction and operation of the US 
Department of Energy’s (DOE's) Environmental and Molecular Sci- 
ences Laboratory (EMSL), which is proposed to be built on DOE's 
Hanford Site near Richland, Washington. The proposed location is 
at the south end of the 300 Area near the Columbia River. The 
EMSL, if constructed, would be a new laboratory facility approxi- 
mately 18,580 square meters (200,000 square feet) in size. 
Construction impacts are expected to be minimal. if the EMSL is 
constructed, approximately 8 hectares (20 acres) would be neces- 
sary for the building, parking lots, and landscaping. No federally 
listed threatened or endangered species are dependent on this 
site. Nearby cultural resources would not be impacted by construc- 
tion or operation. The proposed action is not located on wetlands 
or in the Columbia River floodplain as defined in 10 CFR 1022. 
Noise and gaseous emissions from construction equipment would 
be similar to that for any other construction job of similar size. Rou- 
tine operation of the EMSL, if constructed, would result in the 
generation of small quantities of gaseous, liquid, solid, radioactive, 
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and hazardous wastes. The impacts of these wastes were exam- 
ined and found to be not significant. Ecological and socioeconomic 
impacts are also not expected to be significant. 


10229 (DOE/EA-0789) Biomedical Research institute, 
Biomedical Research Foundation of Northwest Louisiana, 
Shreveport, Louisiana: Environmental assessment. USDOE, 
Washington, DC (United States). 2 May 1992. 18p. Sponsored by 
USDOE, Washington, DC (United States). Order Number 
DE93005488. Source: OSTI; NTIS; INIS; GPO Dep. 

Department of Energy (DOE) has prepared an Environmental 
Assessment (EA), DOE/EA-0789, evaluating the environmental im- 
pacts of construction and operation of a Biomedical Research 
Institute (BRI) at the Louisiana State University (LSU) Medical Cen- 
ter, Shreveport, Louisiana. The purpose of the BRI is to accelerate 
the development of biomedical research in cardiovascular disease, 
molecular biology, and neurobiology. Based on the analyses in the 
EA, DOE has determined that the proposed action does not consti- 
tute a major Federal action significantly affecting the quality of the 
human environment within the meaning of the National Environ- 
mental Policy Act of 1969 (NEPA). Therefore, the preparation of an 
Environmental Impact Statement is not required. 


10230 (DOE/ER/13851—-T2) Isotope tracer studies of diffu- 
sion in silicates and of geological transport processes using 
actinide elements: Progress report. Wasserburg, G.J. California 
Inst. of Tech., Pasadena, CA (United States). [1992]. 21p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FGO3-88ER13851. Order Number DE93006902. Source: OSTI; 
NTIS; GPO Dep. 

The following are reported: high abundance sensitivity mass 
spectrometer for U-Th studies; 2°®U-29°Th disequilibrium in recent 
lavas from Iceland; water-rock interaction from U-Th studies; reso- 
nance ionization mass spectrometry of Os and Ti isotopes; and 
self-diffusion of Mg. 


10231 (DOE/ER/60809—4) [Physicochemical and microbio- 
logical factors influencing the bioavailability of organic 
contaminants in subsoils]: Progress report, [July 1, 1992- 
June 30, 1993]. Michigan State Univ., East Lansing, MI (United 
States). 31 Dec 1992. 27p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract FG02-89ER60809. Order Num- 
ber DE93007308. Source: OSTI; NTIS; INIS; GPO Dep. 

We report progress in elucidating the microbiological variables 
important in determining the relative success of bacteria in utilizing 
soil-sorbed contaminants. Two bacterial species, Pseudomonas 
putida (ATCC 17484) and an Alcaligenes sp. isolated from 
petroleum contaminated soil are known to differ markedly in their 
ability to utilize soil-sorbed napthalene based on a kinetic 
comparison of their capability of naphthalene mineralization in soil- 
containing and soil-free systems. The kinetic analysis led us to 
conclude that strain 17484 had direct access to naphthalene 
present in a labile sorbed state which promoted the rapid desorp- 
tion of naphthalene from the non-labile phase. Conversely, both 
the rate and extent of naphthalene mineralization by strain NP-Alk 
suggested that this organism had access only to naphthalene in 
solution. Desorption was thus limited and the efficiency of total 
naphthalene removal from these soil slurries was poor. These con- 
clusions were based on the average activities of cells in soil slurries 
without regard for the disposition of the organisms with respect to 
the sorbent. Since both organisms degrade naphthalene by appar- 
ently identical biochemical pathways, have similar enzyme kinetic 
properties, and are both motile, gram negative organisms, we un- 
dertook a series of investigations to gain a better understanding of 
what microbiological properties were important in bioavailability. 


10232 


(DOE/ER/61087-—1) Water use, productivity and in- 
teractions among desert plants: Final report. Ehleringer, J.R. 
Utah Univ., Salt Lake City, UT (United States). Dept. of Biology. 17 
Nov 1992. 14p. Sponsored by USDOE, Washington, DC (United 


States). DOE Contract FG02-90ER61087. 
DE93007012. Source: OSTI; NTIS; GPO Dep. 
Productivity, stability, and competitive interactions among 
ecosystem components within aridlands are key processes related 
directly to water in deserts. This project assumes that integrated 
aspects of plant metabolism provide insight into the structure and 
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function of plant communities and ecosystems. While it is difficult to 
extrapolate from instantaneous physiological observations to higher 
scales, such as whole plant performance or to the interactions be- 
tween plants as components of ecosystems, several key aspects 
of plant metabolism are scalable. Analyses of stable isotopic com- 
position in plant tissues at natural abundance levels provide a 
useful tool that can provide insight into the consequences of physi- 
ological processes over temporal and spatial scales. Some plant 
processes continuously fractionate among light and heavy stable 
isotopic forms of an element; over time this results in integrated 
measures of plant metabolism. For example, carbon isotope frac- 
tionation during photosynthesis results in leaf carbon isotopic 
composition that is a measure of the set-point for photosynthetic 
metabolism and of water-use efficiency. Thus it provides informa- 
tion on the temporal scaling of a key physiological process. 


10233 (DOE/EW/50625-T1) Program plan, and request for 
reprogramming first year tunds: Status report. Medical Univ. of 
South Carolina, Charleston, SC (United States). 10 Feb 1993. 12p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG01-92EW50625. Order Number DE93008047. Source: 
OSTI; NTIS; GPO Dep. 

In June of 1992, the U. S. Department of Energy (DOE) awarded 
assistance Medical University of South Carolina (MUSC) for the 
Environmental Hazards Assessment Program, The first year of the 
program is primarily a planning year. We have aggressively pur- 
sued input into the EHAP program to begin to understand where 
our efforts fit within other efforts underway nationally. We have also 
begun some direct activities at MUSC to begin the program. Part 
of this report is devoted to informing DOE of what we have accom- 
plished so far this year. In our efforts to plan, we have identified 
several changes in emphasis for the program. These changes af- 
fect the original plan in terms of projected milestones and budget 
allocations. Part of this report describes these changes and 
describes the proposed changes to the budget. We are not re- 
questing additional funds for this year. Simply, we are requesting 
some change in allocations to budget categories. Therefore, our 
report to DOE is a combination status report, program plan, and 
request for reallocation of budget. 


10234 (DOE/OR/00033-T507) A microclimate model to in- 
vestigate greenhouse warming of a sub- Alpine ecosystem. 
Shen, K.P. California Univ., Berkeley, CA (United States). [1992]. 
85p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC05-760R00033. Order Number DE93005290. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Increasing concentrations of greenhouse gases in the earth’s at- 
mosphere are expected to result in a global warming of several 
degrees Celsius in the coming decades. This warming will have 
far-reaching impacts on the biosphere, and while General Circula- 
tion Models (GCMs) try to predict the magnitude and scope of the 
warming, there is little information regarding the potential impacts 
of greenhouse warming on natural systems. An experiment cur- 
rently under way in a meadow in the Colorado Rocky Mountains 
attempts to investigate the many consequences of greenhouse 
warming for soil ecosystems. A mathematical model of the soil mi- 
croclimate was developed to simulate the soil temperature and 
moisture content of the meadow. The model simulates both treat- 
ment and control scenarios so as to investigate the potential effects 
of warming. Results of model simulation studies indicate warmer, 
drier soils under treatment conditions, with the greatest tempera- 
ture effects of warming occurring at night. These results could have 
several implications regarding the dynamics of the ecosystem, and 
future model studies will investigate these connections. 


10235 (DOE/RL—91-32-Draft-B) Expedited response action 
proposal (EE/CA & EA) for 200 West Area carbon tetrachloride 
plume. USDOE Richland Operations Office, WA (United States). 
Sep 1991. 746p. Sponsored by USDOE, Washington, DC (United 
States). (DOE/EA-0582). Order Number DE93005498. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The report contains the proposal for an expedited response 
action (ERA) for the remediation of carbon tetrachloride contamina- 
tion in the unsaturated soils beneath the 200 West Area of the 
Hanford Site. It provides the US Environmental Protection Agency 
(EPA) and the Washington State Department of Ecology (Ecology) 





with information regarding the need for the ERA and an evaluation 
of alternatives to reduce the mobility, toxicity, and/or volume of the 
carbon tetrachloride in the unsaturated soils. This report is 
intended to aid the EPA and Ecology in selecting a preferred alter- 
native for implementing the ERA. This proposal does not address 
remediation of carbon tetrachloride in the ground water underlying 
the 200 West Area; nor is the radioactive waste mixed with the 
carbon tetrachloride in the disposal site the subject of this ERA. 
This report has also been prepared to address the requirements 
for an environmental assessment (EA). The purpose of this ERA is 
to prevent, or at least minimize, further migration of carbon 
tetrachloride contamination from the unsaturated soils to uncontam- 
inated areas. This action is needed to ensure that the environment 
and public health are adequately protected and to reduce the 
threat of further groundwater contamination. Information on the 
origin, nature, and extent of carbon tetrachloride (and co- 
contaminants), and other site characteristics used as a basis for 
evaluating remedial alternatives is presented. 


10236 (DOE/RL-92-64) Estimating aquifer hydraulic prop- 
erties using the Ferris Method, Hanford Site, Washington. 
McMahon, W.J. (Westinghouse Hanford Co., Richland, WA (United 
States). Geosciences Group); Peterson, R.E. USDOE Richland Op- 
erations Office, WA (United States). Sep 1992. 92p. Sponsored by 
USDOE, Washington, DC (United States). Order Number 
DE93005308. Source: OSTI; NTIS; GPO Dep. 

Aquifer hydraulic properties play an important role in the trans- 
port of contamination via groundwater. Both the amount of 
hazardous constituents that can be held in an aquifer and the rate 
of movement are strongly dependent on properties such as the ca- 
pacity to store liquids and the ease with which liquids may flow 
through the aquifer. Computer models that predict the flow of 
groundwater, along with any contamination it may contain, rely on 
aquifer hydraulic properties as variables. Aquifer hydraulic proper- 
ties may be measured or estimated by several methods. Pump 
tests in monitoring wells are commonly run for this purpose. Esti- 
mates also may be derived from a knowledge of the geologic 
materials that provide a framework for the aquifer. Some re- 
searchers have investigated the relationship between fluctuating 
water levels in streams and corresponding fluctuations in nearby 
groundwater wells. Inferences regarding aquifer properties are then 
made by analyzing the changes in characteristics of these fluctua- 
tions with increasing distance from the stream. This report focuses 
on the latter method. It contains a review of previous work of a 
similar nature on the Hanford Site, as well as an application of the 
method to recently collected water level data for the Site. 


10237 (ECN-R-92-003) Waste-soil interfaces. Hockley, D.E.; 
Van der Sloot, H.A.; Wijkstra, J. Netherlands Energy Research 
Foundation (ECN), Petten (Netherlands). Sep 1992. 62p. Order 
Number DE93759353. Source: OSTI; NTIS (US Sales Only). 

The results of a systematic and experimental study of waste-soil 
interfaces are presented. Previous studies of interface processes 
are discussed in the literature review in chapter two. In the rela- 
tively few studies that have been explicitly included an interface 
between two reactive media a number of unexpected interactions 
have been noted. A significant weakness in the available literature 
is the lack of a comprehensive overview treating waste-soil inter- 
faces as an integrated subject. Given the infinite number of 
different waste-soil interfaces, it was clear that the first step in pro- 
viding a comprehensive overview was to define a systematic 
approach. In chapter three the methodology, which was adopted 
for this study, is discussed. A system for classifying interfaces, a 
combined modelling and experimental approach, and a method for 
assessing the practical significance of interfaces processes are 
presented. In chapter four the results and the discussion of the 
combined modelling and laboratory studies are presented. The 
chapter is divide into five sections, each of which addresses a dif- 
ferent class of interfaces. The sections are self-contained, each 
containing a short introduction, model development, experimental 
procedures and results, a discussion, and a short summary. The 
conclusions of the study as a whole are compiled and reviewed in 
chapter five. Emphasis is placed on the implications for waste test- 
ing and regulation, for macroscopic modelling of waste disposal 
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and reuse, and for improvement of disposal and reuse technolo- 
gies. The section also includes the authors’ suggestions for further 
studies. 15 figs., 4 tabs., 43 refs. 


10238 (ECN-RX-92-051) Interpretation of MSWI residue 
leaching data in relation to utilization and disposal. Van der 
Sloot, H.A. (Netherlands Energy Research Foundation, Petten 
(Netherlands)); Comans, R.N.J.; Eighmy, T.T.; Kosson, D.S. 
Netherlands Energy Research Foundation (ECN), Petten (Nether- 
lands). Sep 1992. 11p. (CONF-9210271-1: International recycling 
conference, Berlin (Germany), 27-30 Oct 1992). Order Number 
DE93759357. Source: OSTI; NTIS (US Sales Only). 

In view of the worldwide importance of leaching tests in decision 
making with respect to utilization, treatment and disposal of Munici- 
pal solid Waste Incinerator (MSWI) residues a comparison was 
made to interrelate current regulatory tests. Due to the different liq- 
uid to solid ratios used, the comparison is made on the basis of 
release rather than on the basis of leachate concentrations. Com- 
parisons are made separately for MSWI bottom ash and fly ash 
and fly ash (granular wastes). The importance of gaining a better 
understanding of the mechanisms of release for proper evaluation 
of long term environmental behaviour of MSWI residues in utiliza- 
tion and disposal is illustrated. The interpretation of leaching data 
is an essential step going beyond a pass/fail criterion based on 
any current regulatory standard. The physical, chemical and biolog- 
ical factors controlling release in the long term are discussed. The 
role of chemical speciation is highlighted as it largely dictates the 
actual release of contaminants and thus holds the key to measures 
to minimize adverse effects. A scheme of testing is proposed 
based on the level of knowledge of the properties of the waste to 
be tested. The need for quick screening tests is recognized. In the 
paper typical aspects are illustrated by focussing on the element 
copper. A mechanism for Cu leaching is postulated stressing 
cuprous ion complex as the predominant species leached. 4 figs.., 
2 tabs., 28 refs. 


10239 (EGG—10617-1107) An aerial radiological survey of 
the Paducah Gaseous Diffusion Plant and surrounding area, 
Paducah, Kentucky: Date of survey: May 1990. EG and G En- 
ergy Measurements, Inc., Las Vegas, NV (United States). Remote 
Sensing Lab. Nov 1992. 16p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract ACO8-88NV10617. Order Num- 
ber DE93007433. Source: OSTI; NTIS; INIS; GPO Dep. 

An aerial radiological survey of the Paducah Gaseous Diffusion 
Plant (PGDP) and surrounding area in Paducah, Kentucky, was 
conducted during May 15-25, 1990. The purpose of the survey 
was to measure and document the terrestrial radiological environ- 
ment at the PGDP and surrounding area for use in effective 
environmental management and emergency response planning. 
The aerial survey was flown at an altitude of 61 meters (200 feet) 
along a series of parallel lines 107 meters (350 feet) apart. The 
survey encompassed an area of 62 square kilometers (24 square 
miles), bordered on the north by the Ohio River. The results of the 
aerial survey are reported as inferred exposure rates at 1 meter 
above ground level in the form of a gamma radiation contour map. 
Typical background exposure rates were found to vary from 5 to 12 
microroentgens per hour (uR/h). Protactinium-234m, a radioisotope 
indicative of uranium-238, was detected at several facilities at the 
PGDR. In support of the aerial survey, ground-based exposure rate 
and soil sample measurements were obtained at several sites 
within the survey perimeter. The results of the aerial and ground- 
based measurements were found to agree within +15%. 


10240 (EGG-WTD-10386) INEL support to the plutonium in 
soil integrated demonstration (Nevada): Interim report. Weid- 
ner, J.R. EG and G Idaho, Inc., Idaho Falls, ID (United States). 
Sep 1992. 11p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC07-761D01570. Order Number 
DE93005260. Source: OSTI; NTIS; GPO Dep. 

A grab sample of 14 metric tons of uncontaminated Idaho 
National Engineering Laboratory (INEL) soil was excavated, pack- 
aged, and shipped to the Nevada Test Site for soil separation 
testing. The grab sample was from the Lost River Settling Area-B, 
located north-663541.06, east-262153.12, and elevation-5013.83 ft. 
The sample material contained soil and unconsolidated sediments 
from the ground surface to approximately 3.3-m deep. The material 
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was collected in exactly the same way and from exactly the same 
place as material used to landscape and backfill the Radioactive 
Waste Management Complex at the INEL. Qualitative observations, 
using polarizing light microscopy, indicated that the principal com- 
ponents of the material are quartz, plagioclase, and calcite. lron 
oxide material was present as a coating on most sediment parti- 
cles. Clay minerals were not observed but are probably present. 
The diameter of most of the particles was between 10 and 75 gm. 
Field observations indicated that the calcite was a cement and oc- 
curred in vertical trending veins in the unconsolidated sediments. 


10241 (ETDE-mf—93766253) Potential evaluation of hydro- 
gen peroxide for in-situ bioremediation of contaminated 
subsoils (chances, limitations, consequences). Final report. 
Barenschee, E.R.; Weppen, P.; Mueller, B.G.; Deckwer, W.D.; 
Muennich, K.; Collins, H.J. DEGUSSA Deutsche Gold- und 
Silber-Scheideanstalt, Hanau (Germany); Gesellschaft fuer Biotech- 
nologische Forschung mbH, Braunschweig (Germany); Technische 
Univ. Braunschweig (Germany). Leichtweiss-Institut fuer Wasser- 
bau; Bundesministerium fuer Forschung und Technologie, Bonn 
(Germany). Jun 1992 127p. (In German). Contract BMFT 
14605837. Order Number DE93766253. Source: OSTI; NTIS (US 
Sales Only). 

Intention of this investigation was the development of methods 
for microbiological in situ decontamination of hydrocarbon polluted 
subsoils as an alternative or completion of pump and treat tech- 
niques. The changes and limitations of H2O2 as an oxygensource 
was investigated on soil filled fixed bed bioreactors. The aerobic 
biodegradation of mineraloil products is limited by the supply of 
oxygen up to a conversion of 70-80%. During this state the degra- 
dation rate depends strongly on the oxygen intake rate. The 
degree of oxygen consumption is close to the theoretical value with 
regard to total mineralization and build up to biomass. At conver- 
sions higher than 70-80% the degradation rate decreases sharply 
due to transition from 0- to C- limitation. First attempts to increase 
the degradation rate by increasing the bioavailability at this state 
were successful. The behaviour of H,O, during transportation in 
the subsoil depends strongly on biological and physicaV/chemical 
parameters. Little remobilization of heavy metals were observed at 
the transition from reduced to oxidized state. (orig.) With 28 refs., 
11 tabs., 34 figs. 


10242 (GSCAN-P-89-2) Radiogenic age and isotopic stud- 
jes: Report 3. Parrish, R.R. (ed.). Geological Survey of Canada, 
Ottawa, ON (Canada). 1990. [199] Source: OSTI; NTIS (US Sales 
Only); INIS. 

This is one of an annual collection of reports presenting data 
from the Geochronology Section of the Continental Geoscience Di- 
vision of the Geological Survey of Canada (GSC). The main 
purpose of this collection is to make geochronological and other ra- 
diogenic isotope data produced by the section available promptly 
to the geological community. Reports make full presentation of the 
data, relate these to field settings and make comparatively short in- 
terpretations. Other geochronological and isotope data produced in 
the laboratory but published in outside journals or separate GSC 
publications are summarized at the end of this report. Reports in 
this issue cover methods for Rb-Sr and Sm-Nd isotopic analyses; 
40 Ar-°Ar ages for the New Quebec Crater and for basaltic rocks; 
U-Pb ages for a differentiated mafic sill in the Ogilvie Mountains, 
plutonic rocks in the Contwoyto-Nose Lakes are, zircons from the 
Anton Complex, the Clinton-Colden gabbro-anorthosite intrusion, 
the Himag plutonic suite, the Campbell granite, the Central Gneiss 
Belt, Silurian granites, a metarhyolite, plagiogranite and gabbro, 
and the Wage shear zone; Rb-Sr ages for granitic rocks; K-Ar and 
Rb-Sr geochronology of granites; a compilation of K-Ar ages; ages 
of archean and proterozoic mylonites and pre-Misi granitoid domes; 
and reconnaissance geochronology of Baffin Island. 


10243 (GSCAN-P-90-2) Radiogenic age and isotopic stud- 
ies: Report 4. Geological Survey of Canada, Ottawa, ON 
(Canada). 1991. [152] Source: OSTI; NTIS (US Sales Only); INIS. 

This is one of an annual collection of reports presenting data 
from the Geochronology Section of the Continental Geoscience Di- 
vision of the Geological Survey of Canada (GSC). The main 
purpose of this collection is to make geochronological and other ra- 
diogenic isotope data produced by the section available promptly 
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to the geological community. Reports make full presentation of the 
data, relate these to field settings and make comparatively short in- 
terpretations. Other geochronological and isotope data produced in 
the laboratory but published in outside journals or separate GSC 
publications are summarized at the end of this report. Reports in 
this issue give U-Pb zircon ages for rocks in Newfoundland, Yukon 
Territory, Manitoba, Ontario, and the Northwest Territories; present 
a compilation of K-Ar ages; and discuss Precambrian activity in 
New Brunswick, the geochronology of rock from the Northwest 
Territories, and reconnaissance Nd studies of rocks from the North- 
west Territories. (figs., tabs., refs.). 


10244 (GTK-YST-78) The Palmottu analogue project: 
Progress Report 1991. Suksi, J. (Helsinki Univ. (Finland). Dept. of 
Radiochemistry); Ahonen, L.; Niini, H. (eds.). Geological Survey of 
Finland, Espoo (Finland). 1992. [138] Source: OSTI; NTIS; INIS. 

The report presents a comprehensive summary of the results of 
investigations carried out during 1988-1991 at the Palmottu natural 
analogue study site. A small U-Th mineralization in Nummi-Pusula, 
southwestern Finland. In the studies information has been sought 
concerning radionuclide mobilization and transport phenomena 
analogues to those assumed to apply to repository near- and far- 
field phenomena. A major effort has been directed towards the 
geological and hydrogeological characterization of the Palmottu 
area. Detailed information on the regional and local structural 
geology in three dimensions has been obtained. Observations con- 
cerning uranium sorption and rock matrix diffusion have been 
made. Detailed information about uranium fixation mechanisms has 
been obtained, rendering certain interpretation about uranium mo- 
bility at Palmottu. Element mobility has also been studied using the 
multielement profile approach. Studies for finding and characteriz- 
ing groundwater colloids have been performed. Studies dealing 
with the biospheric transport of radionuclides have also been 
initiated for establishing background data. As a conclusion of the 4- 
year study period an analysis of progress through the various 
stages of the study is also given. .000: INIS. 


10245 (GTK-YST-78, pp. 33-67) Groundwater conditions 
and uranium mobility in Palmottu analogue study site in 
Finland. Blomqvist, R. (Geological Survey of Finland, Espoo (Fin- 
land)); Ahonen, L.; Pilvioe, R.; Ruskeeniemi, T. Geological Survey 
of Finland, Espoo (Finland). 1992. In The Palmottu analogue 
project: Progress Report 1991. [138] Order Number DE93614853. 
Source: OSTI; NTIS; INIS. 

In the work the present state of hydrogeochemical interpretation 
around the U-Th mineralization Palmottu, a natural analogue study 
site for radionuclide migration in Nummi-Pusula, southern Finland, 
is presented. Topics dealing with evolution of groundwater types, 
alteration of uranium minerals, and mobilization of uranium are dis- 
cussed. 


10246 (GTK-YST-78, pp. 69-80) Fracture water/fracture 
mineral interaction at Palmottu study site. Ahonen, L. (Geologi- 
cal Survey of Finland, Espoo (Finland)); Blomqvist, R.; 
Ruskeeniemi, T.; Vesterinen, M.; Pitkaenen, P. Geological Survey 
of Finland, Espoo (Finland). 1992. In The Palmottu analogue 
project: Progress Report 1991. [138] Order Number DE93614853. 
Source: OSTI; NTIS; INIS. 

Fracture mineralogy and the chemical composition of fracture wa- 
ters at the U-Th mineralization Palmottu, a natural analogue study 
site for radionuclide migration in Nummi-Pusula, southern Finland, 
were studied. Water/rock interaction processes were interpreted by 
means of equilibrium thermodynamic calculations. Results from 
one of the drill holes indicate dissolution of calcite and pyrite, while 
in other two holes, calcite had equilibrated with the water. Kaolinite 
is a typical fracture mineral, but the concentrations of aluminium 
and silica in waters is evidently derived from pyrite, which is also 
an abundant fracture mineral. Pyrite is not equilibrium with sulphate 
at the measured Eh-pH conditions. However, calculations indicate 
that pyrite and thiosulphate are more close to equilibrium. 


10247 (GTK-YST-78, pp. 81-97) Matrix diffusion - evi- 
dences from drill core studies at Paimottu. Suksi, J. (Helsinki 
Univ. (Finland). Dept. of Radiochemistry); Ruskeeniemi, T. Geologi- 
cal Survey of Finland, Espoo (Finland). 1992. In The Palmottu 





analogue project: Progress Report 1991. 
DE93614853. Source: OSTI; NTIS; INIS. 

Two drill core samples bounded by a natural fracture from the 
U-Th mineralization Palmottu, a natural analogue study site for ra- 
dionuclide migration in Nummi-Pusula, southern Finland, were 
studied in order to obtain information about matrix diffusion. The 
spatial distribution of uranium, migration routes (diffusion pathways) 
and the occurrence of easily dissoivable radionuclides were deter- 
mined. The state of radioactive equilibrium in the *58U - 254U - 
23°Th decay chain was used in interpreting uranium movement in 
the rock and to obtain information about the range of water/rock in- 
teraction in core samples. 


[138] Order Number 


10248 (GTK-YST-—78, pp. 111-117) Modelling of uranium se- 
ries data at Paimottu. Rasilainen, K. (Technical Research Centre 
of Finland, Espoo (Finland). Nuclear Engineering Lab.); Suksi, J. 
Geological Survey of Finland, Espoo (Finland). 1992. In The Pal- 
mottu analogue project: Progress Report 1991. [138] Order 
Number DE93614853. Source: OSTI; NTIS; INIS. 

The U-Th deposit at Palmottu (in southern Finland) is being 
studied as a migration analogue for a nuclear waste repository in 
granitic bedrock. Migration and related processes have been stud- 
ied using natural uranium as a tracer by investigating its behaviour, 
occurrence and distribution in rock-groundwater system. Computer 
code URSE has been developed for the quantitative interpretation 
of uranium series disequilibrium data. The code is useful in as- 
sessing the time period needed for an observed disequilibrium 
state to develop. From performance assessment point of view two 
important dating applications of the code can bee seen: matrix dif- 
fusion profiles and pseudocolloids. 


10249 (GTK-YST-78, pp. 119-126) Natural colloids, and 
uranium and thorium equilibrium in groundwater of Palmottu 
natural analogue study site: Part 1: Characterization of natu- 
ral groundwater colloids. Vuorinen, U. (Technical Research 


Centre of Finland, Espoo (Finland). Reactor Lab.). Geological Sur- 


vey of Finland, Espoo (Finland). 1992. In The Palmottu analogue 
project: Progress Report 1991. [138] Order Number DE93614853. 
Source: OSTI; NTIS; INIS. 

Characterization of inorganic groundwater colloids (from 1nm to 
500nm) in the natural analogue research area of Palmottu (South- 
ern Finland) has been undertaken for two drill holes (R357,R324) 
in the same drilling profile. From each drill hole colloid samples 
from different sections, an upper one and a deeper one, were ana- 
lyzed. In terms of chemical composition and morphology, colloids 
are quite different in the two drill holes. In the Drill hole further from 
the mineralization, inorganic colloids have a distinct mineral char- 
acter, containing mainly K, Ca, Al, Si and occasionally same S and 
Na, and tracers of Fe. In the other drill hole, nearer to the mineral- 
ization, iron is the only major element detected in the colloids. 
Uranium and thorium results are available from drill hole R324. Re- 
sults on the colloid-containing fraction indicate association of U and 
Th with colloids. After the removal of colloidal material and parti- 
cles from the groundwater, the concentration of soluble species in 
true solution is about 59 ppb for U and about 0.009 ppb for Th. 88 
% of total U is soluble in the upper section whereas near the bot- 
tom 55 % is soluble. For thorium the respective amounts are about 
1% and 13 %. 


10250 (GTK-YST-78, pp. 127-133) Natural colloids, and 
uranium and thorium equilibrium in groundwater of Palmottu 
natural analogue study site: Part 2: Uranium and thorium 
equilibrium in groundwater. Ollila, K. (Technical Research Centre 
of Finland, Espoo (Finland). Reactor Lab.). Geological Survey of 
Finland, Espoo (Finland). 1992. In The Palmoitu analogue project: 
Progress Report 1991. [138] Order Number DE93614853. Source: 
OSTI; NTIS; INIS. 

The equilibrium state of uranium and thorium in groundwater of 
the U-Th mineralization Palmottu, a natural analogue study site for 
radionuclide migration in Nummi-Pusula, Southern Finland, was 
preliminarily modelled by applying the geochemical code EQ3/6. 
The thermodynamic database used in these calculations was the 
SKBU1 database which has been previously validated for its use in 
the EQ3/6 code package. Solubility and speciation simulations 
were performed by using water analysis data for drillhole R324 
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(sampled at depths of 95-101 m and 175-200 m). Both groundwa- 
ter samples represent slightly acidic granitic groundwater having a 
pH of 6.6-6.8. Measured redox values (+0.1 V) indicate that the 
waters are slightly oxic. According to the EQ6 reaction path model- 
ling, the formation of uranophane (calcium- uranium-silicate) and 
thorianite is thermodynamically favoured in equilibrium under these 
water conditions. The measured concentrations of uranium and 
thorium in true solution would seem to be in agreement with the 
theoretical solubilities given by the EQ3 model calculations, when 
uraninite (or coffinite) and ThO2 are the solubility-limiting solid 
phases, respectively. The aqueous speciation of uranium is domi- 
nated by carbonate and hydroxide complexes. Thorium exists 
mainly as a hydroxide complex. 


10251 (INFO—0409) Liquefaction of uranium _ tailings. 
Atomic Energy Control Board, Ottawa, ON (Canada). Feb 1992. 
[70] Source: OSTI; NTIS (US Sales Only); INIS. 

Numerical methods for assessing the liquefaction potential of 
soils are reviewed with a view to their application to uranium tail- 
ings. The method can be divided into two categories: total stress 
analysis, where changes in pore pressure are not considered in 
the soil model, and effective stress analysis, where changes in 
pore pressure are included in the soil model. Effective stress analy- 
sis is more realistic, but few computer programs exist for such 
analysis in two or three dimensions. A_ simple linearized, 
two-dimensional, finite element effective stress analysis which in- 
corporates volumetric compaction due to shear motion is described 
and implemented. The new program is applied to the assessment 
of liquefaction potential of tailings in the Quirke Mine tailings area 
near Elliot Lake, Ontario. The results are compared with those of a 
total stress analysis. Both analyses indicate liquefaction would oc- 
cur if a magnitude 6.0 earthquake were to occur near the area. 
However, the extent of liquefaction predicted by the effective stress 
analysis is much less than that predicted by the total stress analy- 
sis. The results of both methods are sensitive to assumed material 
properties and to the method used to determine the cyclic shear 
strength of the tailings. Further analysis, incorporating more in situ 
and/or laboratory data, is recommended before conclusions can be 
made concerning the dynamic stability of these tailings. 


10252 (INIS-GB-468) Annual report on radioactive dis- 
charges from Winfrith and monitoring the environment 1991. 
AEA Technology, Winfrith (United Kingdom). May 1992. [56] 
Source: OSTI; NTIS (US Sales Only); INIS. 

This annual report, the seventh, aims to provide full information 
on our discharges and environmental monitoring. The report is 
mainly graphical, comparing past and current levels with authorised 
limits, derived limits or the recommended limits of the International 
Commission on Radiological Protection (ICRP). Discharges from 
Winfrith are subject to Authorisations issued jointly by the Depart- 
ment of the Environment (DOE) and the Ministry of Agriculture, 
Fisheries and Food (MAFF). These Authorisations, one for dis- 
charges to the sea and one for discharges to the atmosphere, 
require that Winfrith establish a need to discharge; that we apply 
Best Practicable Means (BPM) to reduce our discharges; that our 
discharges are below set Authorised Limits; and that schedules of 
effluent and environmental monitoring are established. As a ‘back 
stop’, discharges at the limits must not result in doses to the most 
potentially exposed part of the local population - the critical group 
-exceeding 0.5 mSv per year. The limit recommended by the Inter- 
national Commission on Radiological Protection (ICRP) for dose to 
a member of the general public is 1.0 mSv per year. In September 
1990 Winfrith's Steam Generating Heavy Water Reactor (SGHWR) 
was shut down therefore the pattern of discharges for 1991 differs 
from previous years. Discharges are generally reduced resulting in 
an even lower dose to the critical group, well below 1% of the 
ICRP limit and much less than 1% of the UK average natural back- 
ground dose. (author). 


10253 (INIS-mf-13384) Influence of the geotechnological 
uranium production on the content of uranium and radium 226 
in waters near a sorbtion site. Presiyanov, D. (Redki Metali, 
Bukhovo (Bulgaria)); Tosev, |.; Simeonova, A.; Miadenov, M.; Igna- 
tov, |.; Petrova, V.; Dimitrov, M. Meditsinska Akademiya, Sofia 
(Bulgaria). Jun 1991[6] (In Bulgarian). (CONF-9106416—: 13. collo- 
quium 'Physics in the preservation of the man and its environment. 
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The impact of the anthropogenic activity on the state of waters in 
Bulgaria’, G'olechitsa (Bulgaria), 7-9 Jun 1991). Source: OSTI; 
NTIS (US Sales Only); INIS. 

World movement 'Ecoforum for Peace’; International Society 
’Physicians and Nature’; International Academy ‘Medici’. 

Data of radiation monitoring in a Bulgarian uranium mine having 
worked in 1974 - 1985 by the sulfure acid leaching are presented. 
The observed average levels of contamination are as a rule below 
the acceptable levels. A short sharp increase in the radium content 
of the surface waters is established which is connected mainly with 
technological disturbances, as well as a slow and delayed increase 
of radium content in the underground waters. The range of this 
monitoring is evaluated rather as a mandatory minimum than as a 
system of comprehensive information about population radiation 
doses. Some trends of future investigations are formulated. 3 figs., 
8 refs. 


10254 (INIS-mf-14113) Radiation monitoring in the sur- 
roundings of the nuclear facilities of Baden-Wuerttemberg - 
annual report 1989. Landesanstalt fuer Umweltschutz Baden- 
Wuerttemberg, Karlsruhe (Germany). [1992] 282p. (In German). 
Order Number DE93766079. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Measurements of the radioactivity of environmental samples (air, 
water, food chains, direct radiation) were taken by Landesanstalt 
fuer Umweltschutz for determination and monitoring of the ground 
level concentrations of pollutants in the surroundings of nuclear 
facilities. The results obtained for 1989 were submitted, and a gen- 
eral Baden-Wuerttemberg nuclear facilities report was published for 
the first time. The individual measurements are listed for each site 
by the samples taken and by quarters of the year. (orig/BBR). 


10255 (JINR-R-14-91-503) Fission fragment tracks in natu- 
ral glasses. Abdullaev, |.G. (Tadzhikskij Gosudarstvennyj Univ., 
Dushanbe (Tajikistan)); Murtazaev, Kh.; Perelygin, V.P.; Petrova, 
R.1.; Ehnkhzhin, L. Joint Inst. for Nuclear Research, Dubna (Rus- 
sian Federation). 1991. [4] (In Russian). Source: OSTI; NTIS (US 
Sales Only); INIS. 

The fission fragment track age of the natural glasses - two speci- 
mens of tektites - indochinites Tailand and one specimen of 
volcanic glass from Armenia (pearlite) - has been determined. The 
glass specimens have been placed in the epoxy resin, then etched 
in 10% HF during 6-8 min at 20 deg C, then spontaneous fission 
track density and track diameters have been measured. For 
uranium concentration measurements these . have been ir- 
radiated with thermal neutron fluxes 1.1x10! -2 (tektites) and 
5.7x10'S cm-* (pearlite), then etched in HF and scanned under 
the microscope. os track age of indochinite glasses has been de- 
termined as 5+0.8)x10° years, the age of pearlite - 
(2.640.3)x105 ee 8 refs.; 2 figs. 


10256 (LA-UR-92-3169) Fission product distribution in 
nuclear test cavities/chimneys. Thompson, J.L. Los Alamos Na- 
tional Lab., NM (United States). [1992]. 7p. Sponsored by USDOE, 
Washington, DC (United eas DOE Contract W-7405-ENG-36. 
(CONF-930408-3: International high-level radioactive waste man- 
agement conference, Las Vegas, NV (United States), 25-29 Apr 
1993). Order Number DES93000696. Source: OSTI; NTIS; INIS; 
GPO Dep. 

The United States has been conducting underground tests of nu- 
clear devices at the Nevada Test Site (NTS) for approximately 30 
years. Over 600 tests have been carried out, usually at depths of 
200 m to 1200 m below the land surface. About one third of these 
tests result in cavities near or below the water table. Most of the 
radioactive material produced by an underground nuclear test is 
contained in the “melt glass” found in the bottom of the cavity; 
some radioactive material condenses on the surfaces of the upper 
cavity or penetrates fractures leading from the cavity. Usually the 
cavity collapses, forming a rubble chimney; this chimney may 
extend upward to the land surface. The melt glass is richer in re- 
fractory elements and the cavity/chimney condensate is richer in 
volatile elements, but the collapse of rubble into the bottom of the 
cavity removes some of this stratification. Of the few radioactive 
gases produced, only 8 (ty = 10.76 y) is generally detectable 
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after a few weeks. This report describes efforts to measure the fis- 
sion product distribution of test residues in the cavity/chimney. 


10257 (NEI-NO-294) Chernobyl: Final report on NINA’s ra- 
dioecological programme 1986 to 1990. Gaare, E.; Jonsson, B.; 
Skogland, T. (eds.). Norsk Inst. for Naturforskning, Trondheim (Nor- 
way). Apr 1991. [72] (In Norwegian). Source: OST]; NTIS; INIS. 
Due to southeasterly wind and rainfall during the critical days af- 
ter the Chernobyl accident, Norway got a substantial part of the 
cesium isotopes released. The radioactive fallout followed closely 
the rainfall and was mainly concentrated to some thin populated 
areas in the central parts of the country. This report summerize the 
results from a post-Chernobyl research program on aquatic and 
terrestrial ecosystems in contaminated areas. Pathways, processes 
and factors determining the Cs-137 concentration in soil, plant, wa- 


ter, fish and wild animal were investigated. 84 refs., 40 figs., 20 
tabs. 


10258 (NERI-TR-52) Migration chemistry: Chemical and 
physico-chemical processes influencing the migration behav- 
iour of pollutant. Carlsen, L. Danmarks Miljoeundersoegelser, 
Roskilde (Denmark). May 1992. [70] Source: OSTI; NTIS; INIS. 

Migration chemistry, the influence of chemical -, biochemical - 
and physico-chemical reactions on the migration behaviour of pol- 
lutants in the environment, is an interplay between the actual natur 
of the pollutant and the characteristics of the environment, such as 
pH, redox conditions and organic matter content. The wide selec- 
tion of possible pollutants in combination with varying geological 
media, as well as the operation of different chemical -, biochemical 
- and physico-chemical reactions compleactes the prediction of the 
influence of these processes on the mobility of pollutants. The 
report summarizes a wide range of potential pollutants in the ter- 
restrial environment as well as a variety of chemical -, biochemical 
- and physico-chemical reactions, which can be expected to influ- 
ence the migration behaviour, comprising diffusion, dispersion, 
convection, sorption/desorption, precipitation/dissolution, transfor- 
mations/degradations, biochemical reactions and complex 
formation. The latter comprises the complexation of metal ions as 
well as non-polar organics to naturally occurring organic macro- 
molecules. The influence of the single types of processes on the 
migration process is elucidated based on theoretical studies. The 
influence of chemical -, biochemical - and physico-chemical reac- 
tions on the migration behaviour is unambiguous, as the processes 
apparently control the transport of pollutants in the terrestrial envi- 
ronment. As the simple, conventional Kp concept breaks down, it 
is suggested that the migration process should be described in 
terms of the alternative concepts chemical dispersion, average- 
elution-time and effective retention. (AB) (134 refs.). 


10259 (PNL-8173) Hydraulic test results for Savage Island 
wells: 699-32-22B, 699-42-E9A, and 699-42-E9B. Spane, F.A. Jr. 
Pacific Northwest Lab., Richland, WA (United States). Jun 1992. 
111p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC06-76RL01830. Order Number DE93002043. 
Source: OSTI; NTIS; GPO Dep. 

As part of the Ground-Water Surveillance Project, Hanford Site 
Flow System Characterization Task, Pacific Northwest Laboratory 
(PNL) examines the potential for offsite migration of contamination 
within the upper-confined aquifer system. As part of this activity, a 
hydraulic characterization investigation was conducted on three 
newly constructed wells. The three wells are collectively referred to 
as the Savage Island wells, which is in reference to the location of 
two of the three wells tested during this investigation. Results of 
characterization tests conducted as part of this investigation will be 
used by PNL in its assessment of the extent of contamination 


within the upper-confined aquifer system, and its potential for off- 
site migration. 


10260 (PNL-SA-21341) The effect of sorption on the 
degradation of aromatic acids and bases. Ainsworth, C.C.; 
Fredrickson, J.K.; Smith, S.C. Pacific Northwest Lab., Richland, 
WA (United States). Oct 1992. 39p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC06-76RL01830. 
(CONF-9110449-1: Sorption and degradation of agrichemicals 
symposium, Denver, CO (United States), 27 Oct - 1 nov 1991). Or- 
der Number DE93004407. Source: OSTI; NTIS; GPO Dep. 





The availability and degradation of selected ionizable organic 
compounds sorbed to pure mineral phases are discussed. Sub- 
strates sorbed to mineral surfaces may or may not be protected 
from microbial attack; the degree of protection appears to be de- 
pendent on the type and cell density of the microorganism involved. 
The currently available data, however, demonstrate that there is lit- 
tle, if any, consensus on the types of reactions or interactions that 
facilitate sorbed substrate utilization. Rates of degradation of or- 
ganic bases and cations that sorb to clay minerals via an exchange 
reaction are suggested to be directly related to substrate binding 
intensity and conformation on the clay surface. Similarly, rates of 
degradation of organic acids sorbed to the surface of oxides are 
suggested to be related to their interaction with the surface and the 
type of oxide sorbent. Although the rate-limiting step in microbial 
utilization of sorbed acids and bases is apparently a desorption 
process, the rate of desorption is itself linked to the compound’s 
binding intensities on a given sorbent. Thus, as the binding intensi- 
ties of compounds increase, chemical kinetic reactions, rather than 
mass-transfer processes, appear to limit the rate of desorption. 


10261 (POEF/ER/Sub-90/4544) Technology demonstration 
assessment report for X-701B Holding Pond. Portsmouth 
Gaseous Diffusion Plant, OH (United States); Theta Technologies, 
Inc., Oak Ridge, TN (United States). Jul 1992. 75p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO5- 
760OR00001. (ES/ER-49-D1). Order Number DE93004608. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This Technology Demonstration Assessment Report (TDAR) was 
developed to evaluate and recommend the most feasible approach 
for cleanup of contaminated Minford soils below the X-701B Holkd- 
ing Pond and to summarize closure activities at the Portsmouth 
Gaseous Diffusion Plant (PORTS)X-701B Holding Pond(xX- 
701B)site. In this TDAR, the recommended alternative and the 
activities for closure of the X-701B site are discussed. Four treat- 
ment technologies chosen for the TD, along with a contingent 
design, were evaluated to determine which approach would be ap- 
propriate for final closure of X-701B. These technologies address 
removal of soil contamination from the vadose zone and the satu- 
rated zone. The four technologies plus the Contingent Design 
evaluated were: In situ Soil Mixing with Solidification/Stabilization; 
In situ Soil Mixing with Isothermal Vapor Extraction; In situ Soil 
Mixing with Thermally Enhanced Vapor Extraction; In situ Soil Mix- 
ing with Peroxidation Destruction; and Contingent Closure. These 
technologies were evaluated according to their performance, relia- 
bility, implementability, safety, waste minimization, cost, and 
implementation time. Based on these criteria, a preferred treatment 
approach was recommended. The goal of the treatment approach 
is to apply the most appropriate technology demonstrated at X-231 
B in order to reduce Volatile Organic Compounds (VOCs) in the 
saturated Minford soils directly beneath the X-701B Holding Pond. 
The closure schedule will include bid and award of two construc- 
tion contracts, mobilization and demobilization, soil treatment, cap 
design, and cap construction. The total time required for soil treat- 
ment will be established based on actual performance of the soil 
treatment approach in the field. 


10262 (RISO-R-620) An intercomparison of sampling tech- 
niques among five European laboratories for measurements of 
radiocaesium in upland pasture and soil. Nielsen, S.P. (Risoe 
National Laboratory, Roskilde (Denmark)); Aarkrog, A.; Colgan, 
P.A.; McGee, E.; Synnott, H.J.; Johansson, K.J.; Horrill, A.D.; 
Kennedy, V.H.; Barbayiannis, N. Risoe National Lab., Roskilde 
(Denmark). Feb 1992. [25] Source: OSTI; NTIS; INIS. 
Intercomparison of sampling procedures used by five European 
laboratories for the determination of radiocesium in vegetation and 
peaty soil was carried out at two locations in Cumbria. The soil 
sampling procedures included the collection of depth profiles in or- 
der to obtain information on the vertical distribution of radiocesium 
in addition to the total deposition. The number of samples taken by 
each laboratory varied from one to five. The multiple sampling has 
given information on the homogeneity of the parameters studied at 
each location. The parameters comprise soil bulk densities, total 
deposition of 'S7Cs, deposition of '8’Cs in three soil layers, bio- 
mass densities, concentrations of 'S7Cs in pasture, and activity 
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ratios (Cs/"97Cs) in soil and vegetation. The determination of to- 
tal deposition of '*?Cs gave no indication of differences between 
the laboratories. The total depositions of Cs and 197Cs observed 
at one site were compared with levels obtained from another study 
and the two sets of data were found to be in good agreement. The 
results from the soil profiles do indicate significant differences be- 
tween laboratories. This covers the vertical distributions of '°7Cs 
deposition including the '*Cs/'9’Cs-activity ratios as well as the 
soil bulk densities. One laboratory using a coring technique ob- 
served difficulties during sampling due to compression of the soil. 
The coring technique should thus be avoided or applied with ex- 
treme care for the sampling of depth profiles in peaty soil. The 
results from the sampling of pasture show no indication of differ- 
ences between the laboratories. For the parameters studied the 
observed variabilities across soil depths and locations range from 
10% to 82% in terms of relative standard deviations. A comparison 
across all results at the two locations indicate a 50% higher field 
variability at one of the sites relative to the other. 


10263 (SAND-—92-0818C) Electrokinetic remediation of an- 
ionic contaminants from unsaturated soils. Lindgren, E.R. 
(Sandia National Labs., Albuquerque, NM (United States)); Kozak, 
M.W.; Mattson, E.D. Sandia National Labs., Albuquerque, NM 
(United States). [1992]. 6p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC04-76DP00789. 
(CONF-9210194—7: International symposium on environmental 
contamination, Budapest (Hungary), 12-16 Oct 1992). Order Num- 
ber DE93002479. Source: OSTI; NTIS; INIS; GPO Dep. 
Heavy-metal contamination of soil and groundwater is a 
widespread problem in the DOE weapons complex, and for the 
nation as a whole. Electrokinetic remediation is one possible tech- 
nique for in situ removal of such contaminants from unsaturated 
soils. In previous studies at Sandia National Laboratories, the elec- 
tromigration of chromate ions and anionic dye ions have been 
demonstrated. This paper reports on a series of experiments that 
were conducted to study the effect of moisture content on the elec- 
tromigration rate of anionic contaminants in unsaturated soil and 


determine the limiting moisture content for which electromigration 
occurs. 


10264 (SAND—92-2773C) Thermal Enhanced Vapor Extrac- 
tion System. Phelan, J.M. Sandia National Labs., Albuquerque, 
NM (United States). [1992]. 6p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC04-76DP00789. 
(CONF-930160-5: 2. semi-annual Office of Technical Development 
(OTD) information meeting, Houston, TX (United States), 26-28 
Jan 1993). Order Number DE93005343. Source: OSTI; NTIS; 
INIS; GPO Dep. 

At some landfills, hazardous wastes were placed into disposal 
pits with other waste oils. Volatile organic wastes, such as cleaning 
solvents, when combined with oil are much more difficult to remove 
from the soils because the oil makes the volatile organic chemical 
evaporate much slower. The typical vacuum extraction remediation 
method could become a lengthy campaign. Since all chemicals 
evaporate faster when they are heated, if the contaminated soil 
could be heated, the chemicals would be easier to remove from 
the soil. By using heating techniques developed by the Oil and 
Gas Industry to enhance the removal of oil and gas resources from 
the soil, the problem of removing contamination from the soils 
could be solved. The Thermal Enhanced Vapor Extraction System 
(TEVES) demonstration will combine vacuum vapor extraction 
technology with powerline frequency soil heating and radiofre- 
quency soil heating to accelerate the soil decontamination process. 
The premise that soil heating technology can actually reduce the 
costs of soil decontamination is complicated by the high capital 
costs of the soil heating equipment and the cost of electrode instal- 
lation. By performing this field demonstration, Sandia will be able 
to collect the information needed to see if this new technology will 
improve the decontamination of soils. 


10265 (SKB-TR-92-09) Description of the transport mecha- 
nisms and pathways in the far field of a KBS3 type 
repository. Elert, M. (Kemakta Konsult AB, Stockholm (Sweden)); 
Neretnieks, |.; Kjellbert, N.; Stroem, A. Swedish Nuclear Fuel and 
Waste Management Co., Stockholm (Sweden). Apr 1992. [42] 
Source: OSTI; NTIS; INIS. 


ERA Vol. 18, No. 4 419 





54 ENVIRONMENTAL SCIENCES 
5402 Environmental Sciences, Terrestrial 


The main purpose of this document is to serve as a reference 
document for the far field radionuclide transport description within 
SKB 91. A conceptual description of far field transport in crystalline 
rock is given together with a discussion of the application of the 
stream tube concept. In this concept the transport in a complex 
tree-dimensional flow field is divided into a number of imaginary 
tubes which are modelled independently. The stream tube concept 
is used as the basis for the radionuclide calculations in SKB 91. 
Different mathematical models for calculating the transport of ra- 
dionuclides in fractured rock are compared: advection dispersion 
models, channeling models and network models. In the SKB 91 
project a dual-porosity continuum model based on the one dimen- 
sional advection-dispersion equation taking into account matrix 
diffusion, sorption in the rock matrix and radioactive chain decay. 
Furthermore, the data needed for the transport models is dis- 
cussed and recommended ranges and central values are given. 
(42 refs.) (au). 


10266 (SKB-TR-92-15) Kamlunge study site. Scope of ac- 
tivities and main results. Ahlbom, K. (Conterra AB, Goeteborg 
(Sweden)); Andersson, J.E.; Andersson, P.; Ittner, T.; Tiren, S.; 
Ljunggren, C. Swedish Nuclear Fuel and Waste Management Co., 
Stockholm (Sweden). May 1992. [114] Source: OSTI; NTIS; INIS. 
During the period from 1977-1986 SKB (Swedish nuclear Fuel 
and Waste Management Co.) performed surface and borehole in- 
vestigations of 14 study sites for the purpose of assessing their 
suitability for a repository of spent nuclear fuel. The next phase in 
the SKB site selection programme will be to perform detailed char- 
acterization, including characterization from shafts and/or tunnels, 
of two or three sites. The detailed investigations will continue over 
several years to provide all the data needed for a licensing applica- 
tion to build a repository. Such an application is foreseen to be 
given to the authorities around the year 2003. It is presently not 
clear if anyone of the study sites will be selected as a site for 
detailed characterization. Other sites with geological and/or socio- 
economical characteristics judged more favourable may very well 
be selected. However, as a part of the background documentation 


needed for the site selection studies to come, summary reports will 
be prepared for most study sites. These reports will include scope 
of activities, main results, uncertainties and need of complementary 


investigations. This report concerns the Kamlunge study site. (79 
refs.) (au). 


10267 (SKB-TR-92-18) Stochastic continuum simulation of 
mass arrival using a synthetic data set. The effect of hard and 
soft conditioning. Kung Chen Shan (Royal Inst. of Tech., Stock- 
holm (Sweden)); Wen Xian Huan; Cvetkovic, V.; Winberg, A. 
Swedish Nuclear Fuel and Waste Management Co., Stockholm 
(Sweden). Jun 1992. [61] Source: OSTI; NTIS; INIS. 

The non-parametric and parametric stochastic continuum ap- 
proaches were applied to a realistic synthetic exhaustive hydraulic 
conductivity field to study the effects of hard and soft conditioning. 
From the reference domain, a number of data points were se- 
lected, either in a random or designed fashion, to form sample 
data sets. Based on established experimental variograms and the 
conditioning data, 100 realizations each of the studied domain 
were generated. The flow field was calculated for each realization, 
and particle arrival time and arrival position along the discharge 
boundary were evaluated. It was shown that conditioning on soft 
data reduces the uncertainty of solute arrival time, and that condi- 
tioning on soft data suggests an improvement in characterizing 
channeling effects. It was found that the improvement in the predic- 
tion of the breakthrough was moderate when conditioning on 25 
hard and 100 soft data compared to 25 hard data only. (au). 


10268 (SKI-TR-91-17) The motion of a redox front in a 
system of bentonite and rock, incorporating fracture transport 
effects. Shaw, W. (Intera Environmental Division, Henley-on- 
Thames (United Kingdom)); Robinson, P. Swedish Nuclear Power 
Inspectorate, Stockholm (Sweden). Feb 1992. [54] Source: OSTI; 
NTIS; INIS. 

This report presents new calculations of the motion of a redox 
front in a system of bentonite and fractured rock, incorporation ad- 
vection and diffusion of oxidants in fracture water. The results 
reported here have been incorporated into preliminary base case 
calculations using the source term model CALIBRE. The model 
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presented here differs mainly in its treatment of the effects of the 
fracture. Previously, a 'zero-concentration’ boundary condition was 
applied, and this resulted in retardation of the front near the frac- 
ture. When a more detailed advection-diffusion model is applied, 
the front is advanced in a neighbourhood of the fracture. (25 refs.) 
(au). 


10269 (SKI-TR-91-19) Scoping calculations for canister- 
tunnel migration of corrodants, oxidants and radionuclides. 
Shaw, W. (Intera Evironmental Division, Henley-on-Thames (United 
Kingdom)); Worth, D. Swedish Nuclear Power Inspectorate, Stock- 
holm (Sweden). Mar 1992. [29] Source: OSTI; NTIS; INIS. 

This report presents the mathematical models and results ob- 
tained for a set of scooping calculations which estimate the 
possible extent of the vertical migration of canister corrodants, oxi- 
dants (forming a redox front) and radionuclides between a copper 
canister containing spent nuclear fuel, and an overlying emplace- 
ment tunnel. The KBS-3 concept for the disposal of spent nuclear 
fuel is copper canisters, vertically emplaced in deposition holes 
bored in the floor of a tunnel, situated deep underground. The de- 
position holes are filled with a buffer of bentonite and the tunnel is 
backfilled with a mixture of sand and bentonite. (au). 


10270 (SKI-TR-91-20) The oxidation state of the near-field 
environment in the CALIBRE source term model: further 
remarks. Shaw, W. (intera Environmental Division, Henley-on- 
Thames (United Kingdom)). Swedish Nuclear Power Inspectorate, 
Stockholm (Sweden). Mar 1992. [26] Source: OSTI; NTIS; INIS. 

This report is the second of two final reports, prepared for 
Project-90, on the oxidation state of the near-field environment 
within the CALIBRE source-term model. It contains discussions of 
a number of issues which complement the final technical report on 
the code used to calculate the progress of the redox front. It has 
proven difficult to reach a conclusive view about the effective oxi- 
dation state of the fracture. In this document scooping calculations 
on the condition of fracture groundwater are reported. These try to 
assess the overall likely chemical state. Secondly, this report 
presents the final redox base case definitions and results, which 
were carried out with a zero concentration fracture boundary condi- 
tion. (au). 


10271 (STRIPA-TR-92-18) Classification of lithological 
units based on geophysical borehole logging - data from the 
Stripa mine. Triumf, C.A. (Triumf Geophysics AB, Luleaa (Swe- 
den)). Swedish Nuclear Fuel and Waste Management Co., 
Stockholm (Sweden). Jun 1992. [43] Source: OSTI; NTIS; INIS. 

At the Crosshole site, located at the 360 m level in the Stripa 
mine, six boreholes F1-F6 have been drilled in a fanlike fashion. To 
achieve further knowledge of the geological conditions in the rock 
volumes outside the major tectonized zones, a classification of the 
pseudo-lithology has been carried out using data from boreholes 
F3-F6. The analysis has been supported by determination of den- 
sity and magnetic susceptibility on core samples from boreholes 
F1-F5. This study demonstrates that the bulk of the tectonically 
less disturbed rock, forming the matrix in a network of dominant 
tectonical features, can be considered as homogeneous according 
to the silicate density. Three volumes with deviating lithology have 
however been identified in more than one borehole. Furthermore 
narrow sections are encountered, showing mineralogical, and prob- 
ably also, micro-structural deviations from the normal granite. 
These narrow sections are irregularly spread along the boreholes. 
Their irregular distribution and narrowness, prevents correlation 
between boreholes. The result of the lithology identification is dis- 
played using a modified Briggs cube. The method used in this 
project is applicable in many stages of an investigation programme 
where different disciplines are co-operating and partly complex in- 
formation must be passed between individuals. (au). 


10272 (STRIPA-TR-92-24) Geologic characterization of 
fractures as an aid to hydrologic modeling of the SCV biock at 
the Stripa mine. Martel, S. (Lawrence Berkeley Laboratory, Berke- 
ley, CA (United States). Earth Sciences Div.). Swedish Nuclear 
Fuel and Waste Management Co., Stockholm (Sweden). Apr 1992. 
[103] Source: OSTI; NTIS; INIS. 

A series of hydrologic tests have been conducted at the Stripa 
research mine in Sweden to develop hydrologic characterization 





techniques for rock masses in which fractures form the primary 
flow paths. The structural studies reported here were conducted to 
aid in the hydrologic examination of a cubic block of granite with 
dimensions of 150 m on a side. This block (the SCV block) is lo- 
cated between the 310- and 460-m depth levels at the Stripa mine. 
This report describes and interprets the fracture system geology at 
Stripa as revealed in drift exposures, checks the interpretive model 
against borehole records and discusses the hydrologic implication 
of the model, and examines the likely effects of stress redistribution 
around a drift (the Validation drift) on inflow to the drift along a 
prominent fracture zone. (72 refs.) (au). 


10273 (STRIPA-TR—92-25) Tracer migration experiments in 
the Stripa mine 1980-1991. Birgersson, L. (Kemakta Consultants 
Co., Stockholm (Sweden)); Widen, H.; Aagren, T.; Neretnieks, |. 
Swedish Nuclear Fuel and Waste Management Co., Stockholm 
(Sweden). May 1992. [151] Source: OSTI; NTIS; INIS. 

During more than 10 years, tracer experiments have been 
performed in the Stripa mine as part of the Stripa project to investi- 
gate the properties of both ‘average’ fractured rock and fracture 
zones. Experiments have been performed that have ranged from a 
few decimeters, to examine the diffusion into the rock matrix, up to 
tracer migration to a drift more than 50 meters from the injection 
point. This report compiles the results and experience that have 
been gained from all these tracer experiments. The experiments 
that are described in this report are: * The in-situ diffusion experi- 
ment where simultaneous flow and diffusion of tracers in 
undisturbed rock were studied over more than 3 years to validate 
diffusivities obtained under laboratory conditions. * Migration in a 
single fracture where water flow distribution and tracer transport 
were studied using both conservative and sorbing tracers over mi- 
gration distances up to 10 meters. * The 3-D migration experiment 
where water inflow and tracer transport to a drift covered with 350 
plastic sheet were investigated to get information on flow porosity, 
dispersion and channeling. The transport distances were between 
10 and 56 meters from the injection points to the drift. * The 
channeling experiments in which the aim was to examine the chan- 
neling properties of single fractures in detail. Pressure pulse tests 
and tracer experiments were performed over a distances of 2 me- 
ters. * The tracer migration experiment in the validation drift where 
the tracer were injected mainly in a fracture zone and the collection 
was inside both a drift covered with plastic sheets similar to in the 
3-D experiment as well as in a borehole. The distances between 
injection and sampling location were between 10 and 25 meters. 
(57 refs.) (au). 


10274 (WSRC-RP-91-96) Geologic setting of the New Pro- 
duction Reactor within the Savannah River Site. Price, V. 
(Westinghouse Savannah River Co., Aiken, SC (United States)); 
Fallaw, W.C.; McKinney, J.B. Westinghouse Savannah River Co., 
Aiken, SC (United States). [1991]. 80p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC09-89SR18035. 
(ESH-EMS—90171). Order Number DE93000454. Source: OSTI; 
NTIS; GPO Dep. 

The geology and hydrology of the reference New Production 
Reactor (NPR) site at Savannah River Site (SRS) have been sum- 
marized using the available information from the NPR site and 
areas adjacent to the site, particularly the away from reactor spent 
fuel storage site (AFR site). Lithologic and geophysical logs from 
wells drilled near the NPR site do not indicate any faults in the up- 
per several hundred feet of the Coastal Plain sediments. However, 
the Pen Branch Fault is located about 1 mile south of the site and 
extends into the upper 100 ft of the Coastal Plain sequence. Sub- 
surface voids, resulting from the dissolution of calcareous portions 
of the sediments, may be present within 200 ft of the surface at the 
NPR site. The water table is located within 30 to 70 ft of the sur- 
face. The NPR site is located on a groundwater divide, and 
groundwater flow for the shallowest hydraulic zones is predomi- 
nantly toward local streams. Groundwater flow in deeper Tertiary 
sediments is north to Upper Three Runs Creek or west to the 
Savannah River Swamp. Groundwater flow in the Cretaceous sedi- 
ments is west to the Savannah River. 


10275 


(WSRC-RP-91-603) Onsite well screening with a 
transportable gas chromatography/mass spectrometer system. 
Rossabi, J. (Westinghouse Savannah River Co., Aiken, SC (United 
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States)); Eckenrode, B.A.; Owens, B. Westinghouse Savannah 
River Co., Aiken, SC (United States). 15 Oct 1992. 7p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC09- 
89SR18035. Order Number DE93001898. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The number of hazardous waste site operations continue to mul- 
tiply. The requirements for efficient chemical assessment and 
monitoring of these sites become more stringent daily. As more 
samples are required, the time required for cleanup operations also 
increases and may make analytical costs prohibitive. Thus improve- 
ments in operation efficiency and reduction of cost in evaluating 
specific sites to minimize or eliminate their toxic effects on the sur- 
rounding environment are critical. For many years a formal policy 
did not exist for the disposal of waste solvents and other chemi- 
cals, thus many of these compounds were disposed of ensite. So 
long as these materials were contained onsite they were not con- 
sidered to pose a threat to the surrounding environment. We have 
since determined that many of these compounds found their way 
into the groundwater. Contaminants such as trichloroethylene and 
perchloroethylene, which were heavily used for cleaning and de- 
greasing purposes, must be monitored. Groundwater wells can be 
used to define the location and extent of the migration of any con- 
taminant plume and aid in the determination of required cleanup. 
The major problem is that monitoring of hundreds of wells may be 
necessary, requiring several hundred samples on a quarterly basis 
to characterize the degree and extent of any contamination. Onsite 
analysis of monitoring wells for this characterization of waste oper- 
ations could provide time savings and significant cost reduction. 
Field analyses can provide the required analytical results quickly 
and at a reduced cost without compromising either sample integrity 
or data quality. By using onsite analytical instrumentation, such as 
a field-transportable gas chromatograph/mass spectrometer (GC/ 
MS), screening analyses can be performed to eliminate retturning 
to the laboratory with meaningless samples. Onsite GC/MS will 
provide qualitative or semi-quantitative information that can signifi- 
cantly simplify subsequent laboratory analyses. 


10276 (WSRC-RP-92-450) SRP baseline hydrogeologic 
investigation: Aquifer characterization: Groundwater geo- 
chemistry of the Savannah River Site and vicinity. Strom, R.N.; 
Kaback, D.S. Westinghouse Savannah River Co., Aiken, SC 
(United States). 31 Mar 1992. 100p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC09-89SR18035. 
Order Number DE93003187. Source: OSTI; NTIS; GPO Dep. 

An investigation of the mineralogy and chemistry of the principal 
hydrogeologic units and the geochemistry of the water in the princi- 
pal aquifers at Savannah River Site (SRS) was undertaken as part 
of the Baseline Hydrogeologic Investigation. This investigation was 
conducted to provide background data for future site studies and 
reports and to provide a site-wide interpretation of the geology and 
geochemistry of the Coastal Plain Hydrostratigraphic province. 
Ground water samples were analyzed for major cations and an- 
ions, minor and trace elements, gross alpha and beta, tritium, 
stable isotopes of hydrogen, oxygen, and carbon, and carbon-14. 
Sediments from the well borings were analyzed for mineralogy and 
major and minor elements. 


10277 (WSRC-TR-92-57) F- and H-Area Sewage Sludge 
Application Sites groundwater monitoring report, fourth quar- 
ter 1991. Thompson, C.Y. Westinghouse Savannah River Co., 
Aiken, SC (United States). Mar 1992. 52p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC09-89SR18035. 
Order Number DE93003373. Source: OSTI; NTIS; GPO Dep. 
Eleven sewage sludge application sites at the Savannah River 
Site (SRS) were originally the subject of a research program, be- 
gun in 1980, using domestic sewage sludge to reclaim borrow pits 
and to enhance forest productivity at SRS. Currently, the F- and H- 
Area Sewage Sludge Application Sites are the only remaining 
active sludge application sites. During fourth quarter 1991, samples 
from the four monitoring wells at the F-Area site (FSS series) and 
three monitoring wells at the H-Area site (HSS series) were 
analyzed for specific conductance, pH, and certain pesticides, her- 
bicides, toxic metals, water quality indicators, and radionuclides. 
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This report describes monitoring results that exceeded the US En- 
vironmental Protection Agency primary drinking water standards 
(PDWS) and the SRS flagging criteria. 


10278 (WSRC-TR-92-59) F-Area Acid/Caustic Basin 
groundwater monitoring report: 1991 Annual report, fourth 
quarter 1991 and 1991 summary report. Thompson, C.Y. West- 
inghouse Savannah River Co., Aiken, SC (United States). Mar 
1992. 5ip. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC09-89SR18035. Order Number 
DE93003371. Source: OSTI; NTIS; INIS; GPO Dep. 

This progress report for fourth quarter 1991 and 1992 summary 
from the Savannah River Plant includes discussion on the following 
topics: groundwater monitoring data; analytical results exceeding 
standards; upgradient versus downgradient results; turbidity results 
exceeding standards; water elevations, flow directions, and flow 
rates. 


10279 (WSRC-TR-92-60) H-Area Acid/Caustic Basin 
groundwater monitoring report: Fourth quarter 1991 and 1991 
summary. Westinghouse Savannah River Co., Aiken, SC (United 
States). Mar 1992. 50p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC09-89SR18035. Order Number 
DE93002400. Source: OSTI; NTIS; GPO Dep. 

During fourth quarter 1991, samples from the HAC monitoring 
wells at the H-Area Acid/Caustic Basin of Savannah River Plant 
were analyzed for indicator parameters, turbidity, major ions, 
volatile organic compounds, radionuclides, and other constituents. 
Monitoring results that exceeded the US Environmental Protection 
Agency primary drinking water standards (PDWS) and the Savan- 
nah River Site (SRS) flagging criteria and turbidity standards during 
the quarter, with summary results for the year, are the focus of this 
report. Tritium activities exceeded the PDWS in 4 wells. Iron and 
manganese exceeded Flag 2 criteria in 1 well, and specific con- 
ductance exceeded the Flag 2 criterion in well HAC 2. No priority 
pollutant (EPA, 1990) exceeded the PDWS or Flag 2 criteria in 2 
wells. None of the HAC wells exceeded the SRS turbidity standard. 


Elevated tritium activities were found in all four HAC wells every 
quarter. Elevated total radium occurred in well HAC 2 during third 
quarter. 


10280 (WSRC-TR-92-61) K-Area Acid/Caustic Basin 
groundwater monitoring report: Fourth quarter 1991 and 1991 
summary. Westinghouse Savannah River Co., Aiken, SC (United 
States). Mar 1992. 56p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC09-89SR18035. Order Number 
DE93002401. Source: OSTI; NTIS; GPO Dep. 

During fourth quarter 1991, samples from the KAC monitoring 
wells at the K-Area Acid/Caustic Basin of Savannah River Plant 
were analyzed for indicator parameters, turbidity, major ions, 
volatile organic compounds, radionuclides, and other constituents. 
Monitoring results that exceeded the US Environmental Protection 
Agency Primary Drinking Water Standards (PDWS) and the Savan- 
nah River Site (SRS) flagging criteria and turbidity standards during 
the quarter, with summary results for the year, are presented in this 
report. No constituents exceeded the PDWS at the K-Area Acid/ 
Caustic Basin. Iron and total organic halogens exceeded Flag 2 
criteria in sidegradient-to-downgradient well KAC 7 but not in other 
KAC wells. No priority pollutants (EPA, 1990) exceeded the PDWS 
or the Flag 2 criteria in wells KAC 1 and 3. None of the KAC wells 
exceeded the SRS turbidity standard. Lead exceeded the PDWS in 
well KAC 7 during first quarter. No other constituent exceeded the 
PDWS at the K-Area Acid/Caustic Basin during the year. 


10281 (WSRC-TR-92-062) P-Area Acid/Caustic Basin 
groundwater monitoring report, fourth quarter 1991 and 1991 
summary. Westinghouse Savannah River Co., Aiken, SC (United 
States). Mar 1992. 55p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC09-89SR18035. Order Number 
DE93003370. Source: OSTI; NTIS; GPO Dep. 

During fourth quarter 1991, samples from the PAC monitoring 
wells at the P-Area Acid/Caustic Basin of Savannah River Plant 
were analyzed for indicator parameters, turbidity, major ions, 
volatile organic compounds, radionuclides, and other constituents. 
Monitoring results that exceeded the US Environmental Protection 
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Agency Primary Drinking Water Standards (PDWS) and the Savan- 
nah River Site (SRS) flagging criteria and turbidity standards during 
the quarter, with summary results for the year, are presented in 
this report. 


10282 (WSRC-TR-92-219) F-Area Seepage Basins ground- 
water monitoring report: First quarter 1992. Westinghouse 
Savannah River Co., Aiken, SC (United States). Jun 1992. 364p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC09-89SR18035. Order Number DE93004588. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This progress report from the Savannah River Plant for first 
quarter 1992 includes discussion on the following topics: descrip- 
tion of facilities; hydrostratigraphic units; monitoring well 
nomenclature; integrity of the monitoring well network; groundwater 
monitoring data; analytical results exceeding standards; tritium, ni- 
trate, and pH time-trend data; water levels; groundwater flow rates 
and directions; upgradient versus downgradient results. 


10283 (WSRC-TR-92-221) Mixed Waste Management Facil- 
ity (MWMF) groundwater monitoring report: First quarter 1992. 
Thompson, C.Y. Westinghouse Savannah River Co., Aiken, SC 
(United States). Jun 1992. 584p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract ACO9-89SR18035. Order 
Number DE93004590. Source: OSTI; NTIS; INIS; GPO Dep. 

During first quarter 1992, tritium, _ trichloroethylene, 
tetrachloroethylene, lead, antimony, |,l-dichloroethylene, 1,2- 
dichloroethane, gross alpha, mercury, nickel, nitrate, nonvolatile 
beta, and total alpha-emitting radium (radium-224 and radium-226) 
exceeded the US Environmental Protection Agency Primary Drink- 
ing Water Standards (PDWS) in groundwater samples from 
monitoring wells at the Mixed Waste Management Facility (MWMF) 
and adjacent facilities. Tritium and trichloroethylene were the most 
widespread constituents; 57 (49%) of the 116 monitored wells con- 
tained elevated tritium activities, and 21 (18%) wells exhibited 
elevated trichloroethylene concentrations Sixty-one downgradient 
wells screened in Aquifer Zone IIB2 (Water Table), Aquifer Zone 
\IB2 (Barnwell/McBean), and Aquifer Unit IIA (Congaree) contained 
constituents that exceeded the PDWS during first quarter 1992. 
Upgradient wells BGO 1D and HSB 85A, BC, and 85C did not con- 
tain any constituents that exceeded the PDWS. Upgradient well 
BGO 2D contained elevated tritium. 


10284 (WSRC-TR-92-224) F-Area Acid/Caustic Basin 
groundwater monitoring report: First quarter 1992. Westing- 
house Savannah River Co., Aiken, SC (United States). Jun 1992. 
54p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO9-89SR18035. Order Number DE93005793. Source: 
OSTI; NTIS; GPO Dep. 

During first quarter 1992, samples from the six FAC monitoring 
wells at the F-Area Acid/Caustic Basin were analyzed for herbi- 
cides, indicator parameters, major ions, pesticides, radionuclides, 
turbidity, volatile organic compounds, and other constituents. Moni- 
toring results that exceeded the US Environmental Protection 
Agency Primary Drinking Water Standards (PDWS) and the Savan- 
nah River Site flagging criteria and turbidity standards during the 
quarter are the focus of this report. 


10285 (WSRC-TR-92-225) H-area  acid/caustic basin 
groundwater monitoring report: First quarter 1992. Thompson, 
C.Y. Westinghouse Savannah River Co., Aiken, SC (United 
Sta«s). Jun 1992. 43p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO9-89SR18035. Order Number 
DE93005296. Source: OSTI; NTIS; GPO Dep. 

During first quarter 1992, samples from the four HAC monitoring 
wells at the H-Area Acid/Caustic Basin of Savannah River Plant 
were analyzed for herbicides, indicator parameters, major ions, 
pesticides, radionuclides, turbidity, volatile organic compounds, and 
other constituents. Monitoring results that exceeded the US Envi- 
ronmental Protection Agency Primary Drinking Water Standards 
(PDWS) and the Savannah River Site (SRS) flagging criteria and 
turbidity standards during the quarter are the focus of this report. 
Tritium exceeded the PDWS in HAC 1, 2, 3, and 4 during first 
quarter 1992. Tritium activities in upgradient well HAC 4 appeared 
similar to tritium levels in well HAC 1, 2, and 3. Specific conduc- 
tance and manganese exceeded Flag 2 criteria in wells HAC 2 and 





3, respectively. No well samples exceeded the SRS turbidity stan- 
dard. 


10286 (WSRC-TR-92-226) K-Area Acid/Caustic Basin 
groundwater monitoring report: First quarter 1992. Thompson, 
C.Y. Westinghouse Savannah River Co., Aiken, SC (United 
States). Jun 1992. 49p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC09-89SR18035. Order Number 
DE93004537. Source: OSTI; NTIS; INIS; GPO Dep. 

During first quarter 1992, samples from the seven KAC monitor- 
ing wells at the K-Area Acid/Caustic Basin of Savannah River Plant 
were analyzed for herbicides, indicator parameters, major ions, 
pesticides, radionuclides, turbidity, volatile organic compounds, and 
other constituents. Monitoring results that exceeded the US Envi- 
ronmental Protection Agency Primary Drinking Water Standards 
(PDWS) and the Savannah River Site (SRS) flagging criteria and 
turbidity standards during the quarter are discussed in this report. 
No constituent exceeded the PDWS in the KAC wells at the K-Area 
Acid/Caustic Basin during first quarter 1992. Total organic halogens 
exceeded the Flag 2 criterion in wells KAC 6, and 7, and iron ex- 
ceeded the Flag 2 criterion in well KAC 6. Well KAC 2 was the only 
well in the KAC well series to exceed the SRS turbidity standard. 


10287 (WSRC-TR-92-227) P-Area Acid/Caustic Basin 
groundwater monitoring report, first quarter 1992. Thompson, 
C.Y. Westinghouse Savannah River Co., Aiken, SC (United 
States). Jun 1992. 45p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC09-89SR18035. Order Number 
DE93004539. Source: OSTI; NTIS; INIS; GPO Dep. 

During first quarter 1992, samples from the six PAC monitoring 
wells at the P-Area Acid/Caustic Basin of Savannah River Plant 
were analyzed for herbicides, indicator parameters, major ions, 
pesticides, radionuclides, turbidity, volatile organic compounds, and 
other constituents. Monitoring results that exceeded the US Envi- 
ronmental Protection Agency Primary Drinking Water Standards 
(PDWS) and the Savannah River Site (SRS) flagging criteria and 


turbidity standards during the quarter are discussed in this report. 
No constituent exceeded the PDWS in the PAC wells at the P-Area 
Acid/Caustic Basin and no wells exceeded the SRS turbidity stan- 
dard during first quarter 1992. Total organic halogens exceeded the 
Flag 2 criterion in wells PAC 1, 2, 3, 4, and 6; iron exceeded the 
Flag 2 Criterion in Wells PAC 2, 5, and 6; and manganese ex- 
ceeded the Flag 2 criterion in wells PAC 5 and 6. 


10288 (WSRC-TR-92-228) Metallurgical Laboratory Haz- 
ardous Waste Management Facility groundwater monitoring 
report: First quarter 1992. Thompson, C.Y. Westinghouse Savan- 
nah River Co., Aiken, SC (United States). Jun 1992. 145p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO9-89SR18035. Order Number DE93004538. Source: 
OSTI; NTIS; INIS; GPO Dep. 

During first quarter 1992, 18 groundwater monitoring wells of the 
AMB series at the Metallurgical Laboratory Hazardous Waste Man- 
agement Facility (Metlab HWMF) at Savannah River Plant were 
visited for sampling. Groundwater samples were analyzed for cer- 
tain heavy metals, indicator parameters, radionuclides, volatile 
organic compounds, and other constituents. This report describes 
the results that exceeded the US Environmental Protection Agency 
Primary Drinking Water Standards (PDWS) and the Savannah 
River Site flagging criteria during the quarter. Tetrachloroethylene 
exceeded the PDWS in wells AMB 4A, 5, and 7A; trichloroethylene 
exceeded the PDWS in wells AMB 4A, 4B, 4D, 5, and 7A; and total 
alpha-emitting radium (radium-224 and radium-226) exceeded the 
PDWS in well AMB 5. Total organic halogens exceeded the Flag 2 
criterion in wells AMB 4A, 5, 6, 7A, 7B, and IODD; manganese 
was elevated in wells AMB 4D and TODD; iron was elevated in 
well AMB TODD; and pH was elevated in well AMB 10A. 


10289 (WSRC-TR-92-388) F-Area Seepage Basins ground- 
water monitoring report: Second quarter 1992. Westinghouse 
Savannah River Co., Aiken, SC (United States). Sep 1992. 383p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC09-89SR18035. Order Number DE93004589. Source: 
OSTI; NTIS; INIS; GPO Dep. 
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This progress report from the Savannah River Plant for second 
quarter 1992 includes discussion on the following topics: descrip- 
tion of facilities; hydrostratigraphic units; monitoring well 
nomenclature; integrity of the monitoring well network; groundwater 
monitoring data; analytical results exceeding standards; tritium, ni- 
trate, and pH time-trend data; water levels; groundwater flow rates 
and directions; upgradient versus downgradient results. 


10290 (WSRC-TR-92-390) Mixed Waste Management Facil- 
ity (MWMF) groundwater monitoring report, second quarter 
1992. Westinghouse Savannah River Co., Aiken, SC (United 
States). Sep 1992. 607p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO9-89SR18035. Order Number 
DE93004569. Source: OSTI; NTIS; INIS; GPO Dep. 

During second quarter 1992, tritium, trichloroethylene, tetra- 
chloroethylene, chloroethene, antimony, 1,1-dichloroethylene, lead, 
nonvolatile beta, radium-228, thorium-228, or total alpha-emitting 
radium (radium-226 and radium-228) exceeded the US Environ- 
mental Protection Agency Primary Drinking Water Standards 
(PDWS) in groundwater samples from monitoring wells at the 
Mixed Waste Management Facility (MWMF) and adjacent facilities. 
Tritium and trichloroethylene were the most widespread con- 
stituents; 55 (48%) of the 115 monitored wells contained elevated 
tritium activities, and 23 (20%) wells exhibited elevated 
trichloroethylene concentrations. Sixty-three downgradient wells 
screened in Aquifer Zone IIB2 (Water Table), Aquifer Zone IIB2 
(Barnwell/McBean), and Aquifer Unit IIA (Congaree) contained con- 
centrations of tritium,  trichloroethylene, tetrachloroethylene, 
chloroethene, antimony, 1,1-dichloroethylene, lead, nonvolatile 
beta, radium-228, thorium-228, or total alpha-emitting radium that 
exceeded the PDWS during second quarter 1992. Upgradient wells 
BGO 1D and 2D and HSB 85A, 85B, and 85C did not contain any 
constituents that exceeded the PDWS. 


10291 (WSRC-TR-92-391) F- and H-Area Sewage Sludge 
Application Sites groundwater monitoring report: Second 
quarter 1992. Westinghouse Savannah River Co., Aiken, SC 
(United States). Oct 1992. 53p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC09-89SR18035. Order 
Number DE93005792. Source: OSTI; NTIS; GPO Dep. 

During second quarter 1992, the four wells at the F-Area 
Sewage Sludge Application Site (FSS wells) and the three wells at 
the H-Area Sewage Sludge Application Site (HSS wells) of Savan- 
nah River Plant were sampled and analyzed for constituents 
required quarterly by South Carolina Department of Health and En- 
vironmental Control Construction Permit 12,076. None of these 
analytes exceeded the US Environmental Protection Agency Pri- 
mary Drinking Water Standards (PDWS) or the Savannah River 
Site (SRS) Flag 2 criteria at either sewage sludge site. The F-Area 
Sewage Sludge Application Site wells also were analyzed for a 
number of other constituents not required by the permit. Of these 
constituents, tritium exceeded the PDWS in wells FSS 2D and 3D. 
Lead exceeded the PDWS in well FSS 3D. lron exceeded the Flag 
2 criterion in well FSS 4D, and manganese exceeded the SRS 
Flag 2 criterion in wells FSS 2D and 3D. 


10292 (WSRC-TR-92-396) P-Area Acid/Caustic Basin 
groundwater monitoring report: Second quarter 1992. Thomp- 
son, C.Y. Westinghouse Savannah River Co., Aiken, SC (United 
States). Sep 1992. 44p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO9-89SR18035. Order Number 
DE93004535. Source: OSTI; NTIS; GPO Dep. 

During second quarter 1992, samples from the six PAC monitor- 
ing wells at the P-Area Acid/Caustic Basin of Savannah River Plant 
were analyzed for herbicides, indicator parameters, major ions, 
pesticides, radionuclides, turbidity and other constituents. Monitor- 
ing results that exceeded the US Environmental Protection Agency 
Primary Drinking Water Standards (PDWS) or the Savannah River 
Site (SRS) flagging criteria and turbidity standards during the quar- 
ter, are discussed in this report. Sulfate exceeded the PDWS in 
well PAC 5 at the P-Area Acid/Caustic Basin. No wells exceeded 
the SRS turbidity standard during second quarter 1992. Total or- 
ganic halogens exceeded the Flag 2 criterion in well PAC 1; iron 
exceeded the Flag 2 criterion in wells PAC 1, 2, and 6; and man- 
ganese exceeded the Flag 2 criterion in wells PAC 2, 5, and 6. 
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10293 (YJT-89-10) Review on matrix diffusion investiga- 
tions of dissolved radionuclides in rocks: A literature survey. 
Suksi, S. (Helsinki Univ., Helsinki (Finland). Dept. of Radiochem- 
istry). Voimayhtioeiden Ydinjaetetoimikunta, Helsinki (Finland). Jul 
1989. [207] Source: OSTI; NTIS; INIS. 

In this literature survey various experimental techniques used for 
measuring important parameters governing diffusion of nuclides 
through water-saturated porous media are described, and the par- 
ticular parameters obtained from each technique are discussed. 
Experiments in several countries (Sweden, Canada, the United 
Kingdom, Switzerland, Finland), where granites have been investi- 
gated are reviewed. (orig.). 


10294 (YJT-89-14) Automated phase picker and source lo- 
cation algorithm for local distances using a single three 
component seismic station. Saari, J. (imatran Voima Oy, Vantaa 
(Finland)). Voimayhtioeiden Ydinjaetetoimikunta, Helsinki (Finland). 
Dec 1989. [22] Source: OSTI; NTIS; INIS. 

The paper describes procedures for automatic location of local 
events by using single-site, three-component (3c) seismogram 
records. Epicentral distance is determined from the time difference 
between P- and S-onsets. For onset time estimates a special 
phase picker algorithm is introduced. Onset detection is accom- 
plished by comparing short-term average with long-term average 
after multiplication of north, east and vertical components of record- 
ing. For epicentral distances up to 100 km, errors seldom exceed 5 
km. The slowness vector, essentially the azimuth, is estimated in- 
dependently by using the Christoffersson et al. (1988) ‘polarization’ 
technique, although a priori knowledge of the P-onset time gives 
the best results. Differences between ‘true’ and observed azimuths 
are generally less than 12 deg C. Practical examples are given by 
demonstrating the viability of the procedures for automated 3c seis- 
mogram analysis. The results obtained compare favourably with 
those achieved by a miniarray of three stations. (orig.). 


10295 (YJT—89-16) Drillings at Romuvaara in Kuhmo. 
Hinkkanen, H. (insinoeoeritoimisto Saanio ja Riekkola Oy, Helsinki 
(Finland)); Oehberg, A. Voimayhtioeiden Ydinjaetetoimikunta, 
Helsinki (Finland). Dec 1989. [83] (In Finnish). Source: OSTI; 
NTIS; INIS. 

According to Government's decision in principle Teollisuuden 
Voima Oy is obliged to make bedrock investigations for the final 
disposal of the spent fuel produced by its power plant in Olkiluoto. 
Areas in Kuhmo, Hyrynsalmi, Sievi, Konginkangas and Olkiluoto 
were selected for the preliminary site investigations to be carried 
out during years 1987-1992. In Romuvaara, Kuhmo the investiga- 
tion program was started in April 1987 During years 1987-1988 a 
deep borehole (979 m) and 4 about 500 m deep additional bore- 
holes were core drilled in the area. Various parameters were 
measured from the flushing water during the drilling. Corelogging 
included collecting detailed data of fractures and determining the 
weathering degree and petrographical properties. Rock mechanical 
properties, uniaxial compressive strength, Young's modulus and 
Poisson's ratio were measured from core samples. 


10296 (YJT-89-17) The weathering of core samples. Ham- 
mar, J. (Helsinki Univ. of Technology, Otaniemi (Finland). Lab. of 
Engineering Geology and Geophysics). Voimayhtioeiden Ydinjaete- 
toimikunta, Helsinki (Finland). Dec 1989. [69] (In Finnish). Source: 
OSTI; NTIS; INIS. 

Teollisuuden Voima OY (TVO) is carrying out a thorough re- 
search project in the suitability of Finnish bedrock for the disposal 
of spent nuclear fuel. The site investigations will go on until the 
year 2000. Incident to the extension of the research, the controlling 
of the occurrence of any major changes in the core samples during 
their storage will contribute useful information for later sample anal- 
yses. The weathering of core samples was investigated by a 
comparison between various normally stored samples (oldest from 
1918) and samples stored in nitrogen to prevent oxidation. The 
main point of interest were the possible chemical changes. In this 
preliminary work, the methods used were the analysis of the con- 
tent of water measured as loss of ignition (LOI) and as total water 
(H20,4) and the analysis of the oxidation stages of iron. These 
analyses were completed in the Chemistry Laboratory at the Geo- 
logical Survey of Finland. The energy dispersive spectrometry 
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connected to the scanning electron microscope, X-ray fluorescence 
analysis, and polarization microscope were also used. 


10297 (YJT—92-15) Geophysical investigations in the 
Kivetty area, Finland: Summary report. Heikkinen, E. (ed.) (Fin- 
tact Ky, Helsinki (Finland)); Ahokas, H.; Paananen, M.; Oehberg, 
A.; Front, K.; Okko, O.; Pitkaenen, P. Voimayhtioeiden Ydinjaete- 
toimikunta, Helsinki (Finland). Sep 1992. [183] Source: OSTI; 
NTIS; INIS. 

Investigations were carried out at Kivetty site in Konginkangas, 
in central Finland, by geological, geophysical, geohydrological and 
geochemical methods in 1987-1991 to determine the suitability of 
the bedrock for the final disposal of spent nuclear fuel. Airborne, 
ground and borehole geophysical methods were used to study the 
rock type distribution, fracturing and hydraulic conductivity of the 
bedrock to a depth of one kilometre. 


10298 international radon programme. International Atomic 
Energy Agency, Vienna (Austria). 1991. (FILM-IAEA-0764.). 

Description: 12 min.; color; sound. 

Radon, a radioactive noble gas, is formed by radium decay and 
is inherently associated with radium in uranium ores. Radon and its 
daughters constitute a potential health hazard (lung cancer) when 
accumulating in any confined space. This film presents the first 
stages of a Joint IAEA/US Environmental Protection Agency study 
in an area in the Central Bohemian massif, where tectonic folds 
occasionally filled with uranium lead to a high radon concentration 
in the soil. Subsequently, radon accumulates in cellars and base- 
ments and migrates to other inhabited parts of the house. The 
small town of Petrovice, about an hour's drive south of Prague, 
was chosen for this study by the national authority as it offers 
houses with normal and with elevated radon levels relatively close 
to each other. 
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Refer also to citation(s) 7661, 7747, 7939, 8009, 8034, 8044, 8050, 
8060, 8077, 8083, 8584, 8952, 9088, 9316, 10056, 10189, 10190, 
10211, 10212, 10213, 10214, 10215, 10216, 10236, 10252, 10254, 
10257, 10260, 10342, 10386, 10520, 10522, 10569, 10664, 11550 


10299 (AECS-G/RSS—46) Environmental isotope study of 
the major karst springs in Damascus limestone aquifer sys- 
tems: Case of the Figeh and Barada springs. Kattan, Z. (Atomic 
Energy Commission, Damascus (Syrian Arab Republic). Dept. of 
Geology and Nuclear Ores). Atomic Energy Commission, Damas- 
cus (Syrian Arab Republic). Oct 1992. [39] (In Arabic). Source: 
OSTI; NTIS (US Sales Only); INIS. 

Atmospheric precipitation, major karst spring and several 
springs, piezometers and wells in the south-western part of Syria 
have been investigated using chemical and environmental isotope 
techniques. Precipitation in the western part of the country is found 
to be generally characterized by high deuterium excess (d = 19%). 
Altitude effect is shown up by a depletion of heavy isotopes of 
about -0.23 and -1.65% per 100 meters for oxygen-18 and deu- 
terium respectively. Groundwater bodies from different aquifer 
systems can be differentiated by their chemical and isotopic con- 
tents. Stable isotopes, also, show the elevation of the recharge 
zones of the major karst springs in Damascus limestone aquifer 
systems as well as the interconnection between these aquifers, 
especially during flood period. The mean residence time of ground- 
water in Figeh main spring was evaluated to be 50 years in 
adopting model with exponential time distribution. On a basis of this 
evaluation, value of about 3.9 billion cubic meter was obtained for 
the groundwater reservoir size. (author). 28 refs., 28 figs., 4 tabs. 


10300 (DOE/ER/60981-T1) [Measurements of surface 
ocean carbon dioxide partial pressure during WOCE]: Sum- 
mary of research progress. California Univ., San Diego, La Jolla, 
CA (United States). [1992]. 9p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract FG03-90ER60981. Order 
Number DE93006890. Source: OSTI; NTIS; GPO Dep. 

This paper discusses the research progress of the second year 
of research under “Measurement of Surface Ocean Carbon Dioxide 
Partial Pressure During WOCE” and proposes to continue mea- 
surements of underway pCO2. During most of the first year of this 





grant, our efforts to measure pCO2 on WOCE WHP legs were frus- 
trated by ship problems. The R/V Knorr, which was originally 
scheduled to carry out the first work on WHP lines P19 and P16 in 
the southeastem Pacific during the 1990-91 austral summer, was 
delayed in the shipyard during her mid-life refit for more than a 
year. In the interim, the smaller R/V Thomas Washington, was 
pressed into service to carry out lower-latitude portions of WHP 
lines P16 and P17 during mid-1991 (TUNES Expedition). We in- 
stalled and operated our underway chromatographic system on this 
expedition, even though space and manpower on this smaller ves- 
sel were limited and no one from our group would be aboard any 
of the 3 WHP expedition legs. The results for carbon dioxide and 
nitrous oxide are shown. A map of the cruise track is shown for 
each leg, marked with cumulative distance. Following each track is 
a figure showing the carbon dioxide and nitrous oxide results as a 
function of distance along this track. The results are plotted as dry- 
gas mole fractions (in ppm and ppb, respectively) in air and in gas 
equilibrated with surface seawater at a total pressure equal to the 
barometric pressure. The air data are plotted as a 10-point running 
mean, and appear as a roughly horizontal line. The seawater data 
are plotted as individual points, using a 5-point Gaussian 
smoother. Equal values Of xCOz in air and surface seawater indi- 
cate air-sea equilibrium. 


10301 (DOE/ER/61116-2) Oceanic CO. measurements for 
the WOCE Hydrological Survey in the Pacific Ocean; Ship- 
board Alkalinity analyses during 1991 and 1992: Technical 
progress report, 1 February 1992-31 October, 1992. Keeling, 
C.D. Scripps Institution of Oceanography, La Jolla, CA (United 
States). [1992]. 3p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG03-91ER61116. Order Number 
DE93006900. Source: OSTI; NTIS; GPO Dep. 

Over a period of several years the DOE Carbon Dioxide Science 
Team is contributing measurements of the carbon cycle in sea wa- 
ter on transects of the WOCE Hydrological Survey sponsored by 
the United States. As noted in our report of 6 December, 1991, our 


laboratory is contributing measurements of titration alkalinity of sea 


water to this effort. This paper discusses technical progress made 
in 1992. 


10302 (DOE/ER/61440—1) Parameterizations in high resolu- 
tion isopycan! wind-driven ocean models: Progress report, 
August 1, 1992—December 31, 1992. Jensen, T.G.; Randall, D.A. 
Colorado State Univ., Fort Collins, CO (United States). Dept. of 
Atmospheric Science. Jan 1993. 4p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract FG02-92ER61440. 
Order Number DE93007262. Source: OSTI; NTIS; GPO Dep. 

For the CHAMMP project, we proposed to implement and test 
new numerical schemes, parameterizations of boundary layer flow 
and development and implement mixed layer physics in an existing 
isopycnal models. The objectives for the proposed research were; 
implement the Arakawa and Hsu, scheme in an existing isopycnal 
model of the Indian Ocean; recode the new model for a highly par- 
allel architecture; determine effects of various parameterizations of 
islands; determine the correct lateral boundary condition for bound- 
ary layer currents, as for instance the Gulf Stream and other 
western boundary currents.; and incorporate a oceanic mixed layer 
on top of the isopycnal deep layers. This is, primarily a model de- 
velopment project, with emphasis on determining the influence and 
parameterization of narrow flows along continents and through 
chains of small islands on the large scale oceanic circulation, 
which is resolved by climate models. The new model is based on 
the multi-layer FSU Indian Ocean model. Our research strategy is 
to; recode a one-layer version of the Indian Ocean Model for a 
highly parallel computer; add thermodynamics to a rectangular do- 
main version of the new model; implement the irregular domain 
from the Indian Ocean Model into the box model; change the nu- 
merical scheme for the continuity equation to the scheme proposed 
by; perform parameterization experiments with various coast line 
and island geometries. This report discusses project progress for 
period August 1, 1992 through December 31, 1992. 


10303 (DOE/ER/61451-1) Development of gas chromato- 
graphic system for dissolved organic carbon analysis in 
seawater: Annual progress report. Chipman, D.W.; Takahashi, 
T. Columbia Univ., Palisades, NY (United States). Lamont-Doherty 
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Geological Observatory. Dec 1992. 5p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG02-92ER61451. 
Order Number DE93005991. Source: OSTI; NTIS; GPO Dep. 

During the first six months of this two-year grant, we have com- 
pleted the construction of the analytical portion of a prototype gas 
chromatograph-based system for the analysis of dissolved organic 
carbon in seawater. We also have begun testing the procedures to 
be used to cryogenically concentrate and transfer carbon dioxide 
from the oxidizing atmosphere of the high-temperature furnace into 
the reducing hydrogen carrier gas of the gas chromatograph. 
During the second half of the first year, we will construct the high- 
temperature catalytic oxidation furnace and test the entire system 
on laboratory-prepared aqueous solutions of various organic com- 
pounds. Also during this period, we will take part in an initial 
scoping study within the Cape Hatteras field area on board the R/V 
Gyre. This study will involve both the collection of samples of 
seawater for organic and inorganic carbon analysis and the mea- 
surement of surface-water pCO>. 


10304 (DOE/NV-346) Underground radionuclide migration 
at the Nevada Test Site. Nimz, G.J. (Lawrence Livermore National 
Lab., CA (United States)); Thompson, J.L. Reynolds Electrical and 
Engineering Co., Inc., Las Vegas, NV (United States). Nov 1992. 
17p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO8-89NV10630. Order Number DE93003648. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This document reviews results from a number of studies con- 
cerning underground migration of radionuclides from nuclear test 
cavities at the Nevada Test Site. Discussed are all cases known to 
the Department of Energy’s Hydrology and Radionuclide Migration 
Program where radionuclides have been detected outside of the 
immediate vicinity of those nuclear test cavities that are identifiable 
as the source of the nuclides, as well as cases where radionu- 
clides might have been expected and were intentionally sought but 
not found. There are nine locations where source identifiable ra- 
dionuclide migration has been detected, one where migration was 
purposely induced by pumping, and three where migration might 
be expected but was not found. In five of the nine cases of non- 
induced migration, the inferred migration mechanism is prompt 
fracture injection during detonation. In the other four cases, the in- 
ferred migration mechanism is groundwater movement. In only a 
few of the reviewed cases can the actual migration mechanism be 
stated with confidence, and the attempt has been made to indicate 
the level of confidence for each case. References are cited where 
more information may be obtained. As an aid to future study, this 
document concludes with a brief discussion of the aspects of ra- 
dionuclide migration that, as the present review indicates, are not 
yet understood. A course of action is suggested that would pro- 
duce a better understanding of the phenomenon of radionuclide 
migration. 


10305 (DOE/NV/10845-T3) Field investigation at the Fault- 
less Site Central Nevada Test Area. Chapman, J.B.; Miheve, 
T.M.; Lyles, B. Nevada Univ., Reno, NV (United States). Desert 
Research Inst. Nov 1992. 14p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC08-90NV10845. Order 
Number DE93005915. Source: OSTI; NTIS; INIS; GPO Dep. 

An evaluation of groundwater monitoring at non-Nevada Test 
Site underground nuclear test sites raised questions about the po- 
tential for radionuclide migration from the Faultless event and how 
to best monitor for such migration. With its long standing interest in 
the Faultless area and background in Nevada hydrogeology, the 
Desert Research Institute conducted a field investigation in FY92 to 
address the following issues: The status of chimney infilling (which 
determines the potential for migration); the best level(s) from which 
to collect samples from the nearby monitoring wells, HTH-1 and 
HTH-2; the status of hydraulic heads in the monitoring well area 
following records of sustained elevated post-shot heads. The field 
investigation was conducted from July 27 to 31 and August 4 to 7, 
1992. Temperature and electrical conductivity logging were per- 
formed in HTH-1, HTH-2, and UC-1-P-2SR. Water samples were 
collected from HTH-1 and HTH-2. Lawrence Livermore National 
Laboratory (LLNL) also collected samples during the July trip, in- 
cluding samples from UC-1-P-2SR. This report presents the data 
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gathered during these field excursions and some preliminary con- 
clusions. Full interpretation of the data in light of the issues listed 
above is planned for FY93. 


10306 (DOE/NV/10845—-T4) NTS groundwater recharge 
study, FY 1992: Data report. Lyles, B.F.; Mihevc, T.M. Nevada 
Univ., Reno, NV (United States). Water Resources Center. Oct 
1992. 40p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC08-S90NV10845. Order Number 
DE93007689. Source: OSTI; NTIS; INIS; GPO Dep. 

Groundwater recharge from precipitation is thought by many sci- 
entists to be extremely low in Southem Nevada; however, no direct 
measurements of recharge have been made to substantiate this 
hypothesis. Three geomorphic regions have been identified as po- 
tential areas of groundwater recharge at the Nevada Test Site 
(NTS): mesas, washes, and lowlands. Eight recharge monitoring 
stations have been installed to monitor each of these regions; four 
of the stations are on Pahute/Rainier Mesa, two stations are in 
Fortymile Wash, one station is in a transition area between the 
mesas and the lowlands (Whiterock Spring), and one station is lo- 
cated in Yucca Flat at the bottom of the U-3fd crater. An additional 
station is proposed for Frenchman Fiat near the Area 5 mixed 
waste facility; however, the instrumentation of that site has been 
delayed due to the complex permitting process associated with in- 
strument installation near the mixed waste facility. Digital data were 
collected from eight sites during FY 1992. 


10307 (DOE/OR/00033—-T508) A gas extraction system for 
the measurement of carbon dioxide and carbon isotopes in 
polar ice cores. Steig, E. Washington Univ., Seattle, WA (United 
States). Jun 1992. 36p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO05-76OR00033. Order Number 
DE93005289. Source: OSTI; NTIS; INIS; GPO Dep. 

Knowledge of the distribution of Carbon 13 in the glacial ocean, 
atmosphere, and biosphere is important to understanding the 
causes of glacial/interglacial changes in atmospheric CO, levels. 
Although deep-ocean Carbon 13 values are well-constrained by 
ocean sediment studies, model-based estimates of changes in the 
carbon budget for the biosphere and atmosphere vary consider- 
ably. Measurement of atmospheric Carbon 13 in COz in ice cores 
will provide additional constraints on this budget and will also im- 
prove estimates of changes in the ocean surface layer Carbon 13. 
Direct measurement of ancient atmospheric Carbon 13 can be ac- 
complished through polar ice core studies. A gas-extraction line for 
ice cores has been designed and constructed with particular atten- 
tion to the specific difficulties of measuring Carbon 13 in CO2. The 
ice is shaved, rather than crushed, to minimize fractionation effects 
resulting from gas travel through long air-paths in the ice. To mini- 
mize the risk of isotopic contamination and fractionation within the 
vacuum line, COz is separated immediately from the air; the CO. 
concentration is then measured by a simple pressure/volume com- 
parison rather than by gas chromatography or spectroscopy. 
Measurements from Greenland ice core samples give an average 
value of 280+2 ppM COz for preindustrial samples, demonstrating 
that the extraction system gives accurate, precise determinations 
Of COz concentrations. Measurement of 6'SC from polar ice sam- 
ples has not been achieved at this time. However, results on 
standard air samples demonstrate a precision for 5'°C of less than 
0.2°/oo at the 95% confidence level. 


10308 (DOE/OR-1066) Environmental monitoring plan for 
the Oak Ridge Reservation. USDOE Oak Ridge Operations Of- 
fice, TN (United States). Sep 1992. 251p. Sponsored by USDOE, 
Washington, DC (United States). Order Number DE93004292. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The Environmental Monitoring Plan (EMP) for the Oak Ridge 
Reservation (ORR) is an omnibus document providing a single 
point of reference for the effluent monitoring and environmental 
surveillance programs of Oak Ridge National Laboratory (ORNL), 
Y-12 Plant, K-25 Site, and ORR areas outside specific facility 
boundaries. Authorization and requirement for the EMP are con- 
tained in Department of Energy (DOE) Order 5400.1 Chapter 4, 
which states that environmental monitoring consists of two major 
activities: effluent monitoring and environmental surveillance. This 
EMP is intended to document the rationale and design criteria for 
the effluent monitoring and environmental surveillance programs, 
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extent and frequency of sampling and analysis, analytical labora- 
tory procedures, quality assurance, implementation, and reporting. 
The EMP describes one of several programs that collect and ana- 
lyze data to assess the impacts of ORR on the environment and 
human health. Others include the Environmental Restoration Pro- 
gram and the Clinch River Remedial Investigation Program. While 
the ultimate goal for DOE may be to integrate information from all 
these programs into a formalized assessment of risk to ecosystems 
and human heatth, that level of integration is beyond the scope of 
the EMP. The EMP outlines the goals of environmental monitoring 
for the ORR and its facilities and includes activities that are not 
presently conducted. In general, the programs described in this 
EMP represent an increase in surveillance activities over past prac- 
tices. 


10309 (ETDE/ES-mf-93755583) Study of the land to sea 
transport of transuranic elements. Application to the 
Palomares Accident (Almeria 1966). Romero Gonzalez, L. Uni- 
versidad Complutense de Madrid (Spain). Facultad de Ciencias 
Fisicas. 1991 300p. (in Spanish). Order Number DE93755583. 
Source: OSTI; NTIS. 

The work presents a study on the land to sea transport of 
transuranic elements applied to a precise scenery at southern 
coast of Spain: the Palomares ecosystem, where in 1966 an acci- 
dental release of transuranics ocurred (an USAF b-52 carrying four 
thermonuclear bombs). The study has been focused on the deposi- 
tional history recorded in sediments from different sea depths. The 
experimental basis has been the measurement of Pu, Am, radicae- 
sium, and natural radionuclides in marine sediments from the 
referred zone, that involved the setting up of high sensitivity alpha 
and gamma spectrometry systems; the chronology of sediment 
was established by applying the CRS model to unsupported Pb- 
210 profiles. (author) 


10310 (ETDE/JP-mf-93768331) Physicochemical properties 
ot sludge and its effectiveness as solil-additive. Oki, T. (Nihon 
University, Tokyo (Japan). College of Industrial Technology); 
Sekine, H.; linuma, K.; Otagiri, S. Nihon Univ., Narashino, Chiba 
(Japan). Coll. of Industrial Technology. Jun 1992 18p. Order Num- 
ber DE93768331. Source: OSTI; NTIS. 

In order to examine problems involved in the utilization as fertil- 
izer of sludge produced in the purification of public water supplies, 
the physicochemical properties of the sludge as well as the manner 
of decomposition of the fertilizer components in the sludge were in- 
vestigated. Physicochemical analysis of the sludge composition. 
survey of the composition change by microorganisms in the soil, 
and tests of crop growth were carried out. As regards physicochem- 
ical analysis. the sludge was nearly identical with the average type 
of Japanese soil, and except slightly high content of zinc material, 
the content of other heavy metals was below the limits of detec- 
tion, indicating the sludge is adequately safe. As regards fertilizer 
components, adverse effects on the growth of plants resulting pri- 
marily from excessive nitrogen content were feared to be possible. 
The total carbon contents behavior with respect to organic versus 
inorganic nitrogen as well as phosphorus, and also the growth of 
plants in the mixed soil were studied. These tests indicated that 
the application of the sludge in a mixed ratio of 50 % is optimal. 
Therefore, it was concluded that the sludge was effective as a soil 
improvement agent, namely fertilizer. 7 refs., 14 figs., 5 tabs. 


10311 (ETDE-mf-93766044) Biological-adsorptive waste 
water purification using specific types of activated carbons. 
Sontheimer, H.; Burkhardt, A.H.; Mann, T.; Rudolph, J. Karlsruhe 
Univ. (T.H.) (Germany). DVGW-Forschungsstelle am Engler-Bunte- 
Institut; Bayer AG, Leverkusen (Germany); Bundesministerium fuer 
Forschung und Technologie, Bonn (Germany). 1990 214p. (In Ger- 
man). Contract BMFT 02WA8517;BMFT 02WA8518. Order Number 
DE93766044. Source: OSTI; NTIS (US Sales Only). 

The findings of the nitrification studies can be summarized as 
follows from a practical point of view: with suitable operating 
parameters, successful nitrification can be ensured both with acti- 
vated carbons and with brown coal coke dust. (orig.). 


10312 (ETDE-mf-93766085) Development of methods for 
identification and quasi-continuous monitoring of badly 
degradable organic traces in water and waste water. Final 





report. Hartkamp, H. Wuppertal Univ. (Gesamthochschule) (Ger- 
many). Fachbereich 9 - Naturwissenschaften 2 - Chemie - Biologie; 
Bundesministerium fuer Forschung und Technologie, Bonn (Ger- 
many). 1991 177p. (In German). Contract BMFT 02WT452. Order 
Number DE93766085. Source: OSTI; NTIS (US Sales Only). 

A new method ('conti-strip’-method) is described for continuous 
head space sampling of hardly volatile, polar or non-polar, high or 
low molecular organic trace constituents in waters. It is based on 
the multiplicative counter-current distribution of either the trace 
compounds themselves or derivatives thereof - the latter being 
formed in an on-line-step by oxidation, reduction, or photolytic reac- 
tions - between the aqueous sample which is made to flow through 
the helix-shaped reactor as a very thin film and a strip gas or an 
immiscible extraction liquid which also flows as a thin film. The out- 
put from the sampling device may be analyzed using any modern, 
serviceable, preferentially automatic trace-analytical method such 
as gas chromatography, GC-MS-coupling, ion exchange chro- 
matography or HPLC. The results are not disturbed neither from 
rather high concentrations of non-volatile sample constituents, e.g. 
salts, high molecular substances or suspended solid material nor 
from other inorganic or organic traces in the sample. There is no 
formation of artifacts. The described procedures are very fast. They 
may easily be coupled with modern trace-analytical equipment. 
They are very well suited for the automatic on-line analysis of all 
kinds of waters and waste waters, and in many cases, are capable 
of providing data for process control and optimization. In addition, 
the new methods enable in a simple and very reliable manner the 
measurement of thermodynamic distribution constants and the fro- 
duction of calibration standards for organic trace analysis in waters 
and gases even for multi-component calibrations and at ultimate 
low concentration levels. The new head space sampling proce- 
dures are expected to replace in many instances the rather tedious 
conventional head space techniques and to open new analytical 
approaches, particularly in the fields of process control and envi- 
ronmental analysis. (orig.) With 97 refs., 104 tabs., 145 figs. 


10313 (EUR-13970) Consolidated report of activities 1986- 
1990. Commission of the European Communities, Luxembourg 
(Luxembourg). 1992. 201p. Source: OSTI; NTIS (US Sales Only). 
The objective of compiling this volume is to show what has been 
achieved in the framework of international scientific cooperation 
with Mexico. The strength of these achievements lies with their firm 
scientific foundation and this is reflected in the style of presentation 
of this volume; however, the contents are oriented towards a wide 
readership, to allow not only the scientists, both Mexican and Euro- 
pean, to place their work in a wider perspective, but also to provide 
a concise account of the activities to other scientists, government 
officials, diplomatic representatives and all those interested in sci- 
ence in Mexico and the European Community. Separate abstracts 
were prepared for 2 of the papers in this volume. The remaining 33 
papers were considered out of scope. (A.B.). refs., figs., tabs. 


10314 (EUR-13970, pp. 106-110) Anaerobic digestion and 
water hyacinth in wastewater treatment. Monroy Hermosillo, O. 
(Universidad Autonoma Metropolitana, Mexico City (Mexico)). Com- 
mission of the European Communities, Luxembourg (Luxembourg). 
1992. Contract Cl1*/0198. In Consolidated report of activities 1986- 
1990. 20ip. Order Number DE93759512. Source: OSTI; NTIS 
(US Sales Only). 

Specific objectives of this project were the installation and 
operation of pilot plants; the study of factors that influence the gran- 
ulation process of the anaerobic sludges and their adaptation to 
specific wastes; and the study of the post-treatment of the anaero- 
bic effluents in algal and water hyacinth ponds. (Author). refs. 


10315 (EUR-13970, pp. 116-117) Studies on the root zone 
method of wastewater treatment. Curds, C.R. (Natural History 
Museum, London (United Kingdom)); Rivera, F. Commission of the 
European Communities, Luxembourg (Luxembourg). 1992. Contract 
Cl1*/0675. In Consolidated report of activities 1986-1990. 201p. 
Order Number DE93759512. Source: OSTI; NTIS (US Sales Only). 

The Root Zone Method (RZM) is a new, low cost method of 
wastewater treatment which depends on the flow of wastewater 
along the annular spaces between surrounding soil and rhizome of 
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the reeds (normally 'Phragmites’) where bacteria oxidise the impu- 
rities. Protozoa are important in the removal of bacteria, including 
pathogens, by their predatory activities. (Author). 


10316 (GTK-YST-74) Light-weight double packer equip- 
ment for water sampling and hydraulic measurements in deep 
drill holes. Laaksoharju, M. (Royal Institute of Technology, Stock- 
holm (Sweden)); Ahonen, L.; Blomqvist, R. Geologian 
Tutkimuskeskus, Espoo (Finland). 1991. [34] Source: OSTI; NTIS; 
INIS. 

The need to characterize deep and shallow bedrock hydrological 
conditions in remote terrains encouraged the development of an in- 
expensive, fast and easily transportable double packer sampler, 
with the principal objective of combining water sampling and hy- 
draulic measurement facilities within the same equipment. The 
equipment is mainly used in narrow (46 mm) drill holes down to a 
depth of about 800 m, but versions capable of operating in larger 
drill holes have also been constructed. The equipment can be 
operated by a single person. The present paper outlines the con- 
structional and operational principles of the equipment and 
presents selected examples of its application. The equipment is 
based on soft, hydraulically expandable packers which isolate the 
required section of the drill hole. The inflation and deflation of the 
packers is controlled by a single tube, through which the water 
sample is also withdrawn. The uppermost part of the tube is di- 
vided into two branches, in which the pumping action is generated 
by cyclic pressure pulses applied to one of the branches. 


10317 (GTK-YST-77) Hydrogeochemical interaction in Pal- 
mottu natural analogue site based on drillhole R346. Pitkaenen, 
P. (Technical Research Centre of Finland, Espoo (Finland). Road, 
Traffic and Geotechnical Lab.); Leino-Forsman, H.; Ollila, K.; Aho- 
nen, L. Geologian Tutkimuskeskus, Espoo (Finland). 1991. [40] (In 
Finnish). Source: OSTI; NTIS; INIS. 

The interaction between bedrock and groundwater in the 
uranium mineralization of Palmottu, a natural analogue site for ra- 
dionuclide migration at Nummi-Pusula, Southern Finland, has 
been investigated. Thermodynamic equilibrium computations 
(PHREEQE) have been used in modelling geochemical evolution of 
groundwater. Results are based on one drillhole R346 and, thus, 
interpretation to wider area is restricted. 


10318 (IG—-92/01) The tritium content of precipitation and 
surtace water in Austria in 1991. Rank, D. (Geotechnisches Inst., 
Bundesversuchs- und Forschungsanstalt Arsenal, Vienna (Aus- 
tria)); Rajner, V.; Lust, G. Bundesversuchs- und Forschungsanstalt 
Arsenal, Vienna (Austria). 1992. [35] (In German). Source: OSTI; 
NTIS (US Sales Only); INIS. 

This report includes weighted monthly *H-means for 23 precipita- 
tion sampling stations, ~H-concentrations of daily precipitation 
samples from the station Wien-Arsenal, and %H-concentrations of 
monthly samples from 17 surface water sampling stations. (au- 
thors). 


10319 (INFO-0392) Hydrology of Quirke and Panel ura- 
nium tailings basins. King, R.M. (Shawinigan Lavalin Inc. 
(Canada)); MacPhie, L. Atomic Energy Control Board, Ottawa, ON 
(Canada). Nov 1991. [175] Source: OSTI; NTIS (US Sales Only); 
INIS. 

The research project described by this report provides the AECB 
with an independent assessment of the ‘saturated tailings concept’ 
for the decommissioning of tailing areas at the Rio Algom Quirke 
and Panel uranium mines near Elliot Lake in Northern Ontario. 
Hydrologic and hydraulic modelling for each facility showed the in- 
terrelation between the design of the water-level control facilities 
and the water levels in each cell for design flood and extreme low- 
flow conditions, taking into account all water-balance components. 
The estimate of seepage rates through the tailings mass is identi- 
fied as a critical issue. 


10320 (INIS-mf—13374, pp. 25) Measurements of radon and 
other solid radioactive Isotopes in groundwater in the Perth 
metropolitan area. Zainuddin, E. (Murdoch Univ., WA (Australia). 
School of Mathematical and Physical Sciences); Jennings, P. Aus- 
tralian Inst. of Nuclear Science and Engineering, Lucas Heights, 
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NSW (Australia). 1991. [63] (CONF-9110426—-: AINSE rediation bi- 
ology conference, Lucas Heights (Australia), 2-4 Oct 1991). In 13th 
AINSE radiation biology conference: conference handbook. Order 
Number DE93609131. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 1 ref. GROUND WATER/radon 222; 
RADON 222/liquid scintillation detectors; DEGASSING; EXPERI- 
MENTAL DATA; ISOTOPE RATIO; RADIUM; WESTERN 
AUSTRALIA 


10321 (INIS-mf-13383) Dynamics of contamination of sur- 
face waters with natural radionuclides in the region Yana - 
Doini Bogrov. Dimitrov, M. (Ministerstvo na Okolnata Sreda, Sofia 
(Bulgaria)). Meditsinska Akademiya, Sofia (Bulgaria). Jun 1991[6] 
(In Bulgarian). (CONF-9106416—: 13. colloquium ‘Physics in the 
preservation of the man and its environment. The impact of the an- 
thropogenic activity on the state of waters in Bulgaria’, G’olechitsa 
(Bulgaria), 7-9 Jun 1991). Source: OSTI; NTIS (US Sales Only); 
INIS. 

World movement ‘Ecoforum for Peace’; International Society 
‘Physicians and Nature’; International Academy ’Medic’’. 

Mandatory control data for the specific volume activities of ura- 
nium and radium in the surface waters in the area of a uranium 
mine near Sofia city are presented. The average annual values for 
different points vary within wide limits and depend mainly on the 
natural dilution of the waters. The highest are contents in the drain 
waters, investigated below the dike of the waste depository; the 
lowest - in the region of Lesnovska river; the relationship is about 
215:1 for uranium and 28:1 for radium. Maximal average annual 
values in the period 1980 - 1989 are registered for 1985 - 1987. 
The shallow underground waters also contain uranium and radium 
- about 1.6 - 134.0 mg/l and 16 - 125 mBa/I. Although their radio- 
logical parameters are up to the standards for drinking waters, due 
to the abnormal contents of sulfates, manganese, iron, copper and 


other heavy metals, these waters are used only for irrigation. 3 
figs., 2 refs. 


10322 (INIS-mf-13387, pp. 528-553) Impounding of tallings 
at Jaduguda : planning, design and management. Prasad, S.N. 
(Uranium Corp. of India, Jaduguda (Iindia)); Beri, K.K. Department 
of Atomic Energy, Bombay (India). Board of Research in Nuclear 
Sciences. 1991. [653] (CONF-8912172-: International symposium 
on uranium technology, Bombay (india), 13-15 Dec 1989). In Pro- 
ceedings of the international symposium on uranium technology 
[held at Bombay during 13-15 Dec 1989]. V. 2. Order Number 
DE93608801. Source: OSTI; NTIS (US Sales Only); INIS. 

The tailings are the waste product of the ore processed by the 
industry which consists of ground up rock that remains after the 
mineral values have been recovered from the ore. Tailings dam is 
constructed to impound these tailings for pollution hazards which 
are very severe for the radioactive wastes associated with the ura- 
nium ore processing. The tailings dam is an important structure in 
view of the structural stability as its failure will release a very large 
amount of water and semi-fluid tailings which can, not only cause 
the severe threat to life and property of nearby area but also can 
cause extensive down stream pollution. The planning, design and 
management of tailings dam requires careful consideration of many 
factors to make the system economical as well as safer on long 
term basis. The paper explains these factors and consideration of 
same in planning, designing and managing the tailings dam at 
Jaduguda from inception to the future planning. This also highlights 
the problem faced in present tailings dam endangering the stability 
of the dam, corrective action taken and studies conducted to im- 
prove the stability of the same in future. It further deals with the 
planning and design of new proposed dam for future Jaduguda re- 
quirement incorporating changes in design based on experience 
gained in managing the present dam. (author). 1 ref. 


10323 (INIS-mf-14120) Arbeitsgemeinschaft Rhein- 
Wasserwerke eV. (ARW). Annual report 1991. 
Arbeitsgemeinschaft der Rheinwasserwerke e.V. (ARW), Koeln 
(Germany). 1991 275p. (In German). Order Number DE93766488. 
Source: OSTI; NTIS (US Sales Only); INIS. 

This annual report covers the following topics: Yearly statement 
issued by the Rhine public utilities workshop (ARW) on measure- 
ments in the Rhine and Main rivers; development of harmful EDTA 
and NTA concentrations in the Rhine; impurification with harmful 
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substances of the Rhine river in the Biebesheim region; processing 
of data for predictions about the migration of harmful substances in 
the Rhine; development and preliminary design of the Rhine alarm 
model's second version; experiences with the determination of en- 
zyme activities for the Rhine population of microorganisms; 
riverbanks permitting soil infiltration - safe water resources - char- 
acterisation of the Oberwerth waterworks on the Middle Rhine; 
impurification of the Main and Nidda rivers with pesticides and 
traces of organic chlorine compounds in the Frankfurt area (1989- 
1991); curve of phosphor and nitrogen concentrations for the 
Lower Main and Nidda in the Frankfurt area; the '0/'©O method 
in hydrology. The appendix contains a summary of analytical find- 
ings in 1991, an outline of the measurements planned to be carried 
out in 1992 as well as a survey of the organisational setup of the 
Rhine public utilities workshop (ARW). (BBR). 


10324  (INIS-mf-14120, pp. 153-164) The '°0/*O method in 
hydrology. Schmidt, U. (GEW Koeln AG (Germany)). Arbeitsge- 
meinschaft der Rheinwasserwerke e.V. (ARW), Koeln (Germany). 
1991. 275p. (In German). In Arbeitsgemeinschaft Rhein- 
Wasserwerke e.V. (ARW). Annual report 1991. Order Number 
DE93766488. Source: OSTI; NTIS (US Sales Only); INIS. 

The use of the '®0/1®O method on the analysis of waters per- 
mits the origins and ratios of water components to be determined. 
Results obtained in 1991 for Rhine waters are given as examples 
of such findings. (BBR). 


10325 (IS-5082) Technology projects for characterization— 
monitoring of volatile organic compounds (VOCs). Junk, G.A.; 
Haas, W.J. Jr. Ames Lab., IA (United States). Jul 1992. 99p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-82. Order Number DE93004462. Source: OSTI; 
NTIS; INIS; GPO Dep. 

One hundred thirty technology project titles related to the charac- 
terization of volatile organic compounds (VOCs) at an arid site are 
listed alphabetically by first contact person in a master compilation 
that includes phone numbers, addresses, keywords, and short de- 
scriptions. Separate tables are presented for 62 field-demonstrated, 
36 laboratory-demonstrated, and 35 developing technology pro- 
jects. The technology projects in each of these three categories 
are also prioritized in separate summary tables. Additional tables 
are presented for a number of other categorizations of the technol- 
ogy projects: In Situ; Fiberoptic; Mass Spectrometer; Optical 
Spectroscopy; Raman or SERS; jon Mobility or Acoustic; Associ- 
ated; and Commercial. Four lists of contact person names are 
provided so details concerning the projects that deal with sampling, 
and VOCs in gases, waters, and soils (sediments) can be 
obtained. Finally, seven wide-ranging conclusions based on obser- 
vations and experiences during this work are presented. 


10326 (LUTVDG-TVTG—1006) On the combination of Iso- 
tope hydrogeology with regional flow and transport modelling. 
Barmen, G.A. Lund Univ. (Sweden). Dept. of Engineering Geology. 
1992. [209] Source: OSTI; NTIS; INIS. 

Many different methods and tools can be used when trying to im- 
prove the information basis on which decisions are made for 
maintaining a quantitatively and qualitatively safe, long-term use of 
groundwater resources. In this thesis, classical hydrogeological ex- 
aminations, hydrochemical investigations, environmental isotope 
studies, computerized groundwater flow modelling and radioisotope 
transport modelling have been applied to the large system of reser- 
voirs in the sedimentary deposits of southwestern Scania, Sweden. 
The stable isotopes 7H, '®O and 'C and the radioactive 9H and 
14C have been measured and the results obtained can improve the 
estimations of the periods of recharge and the average circulation 
times of the groundwater reservoirs studied. A groundwater flow 
model based on finite difference techniques and a continuum ap- 
proach has been modified by data from traditional hydrogeological 
studies. The computer code, NEWSANM, has been used to simulate 
steady-state and transient isotope transport in the area studied, 
taking into account advective transport with radioactive decay. The 
interacting groundwater resevoirs studied have been represented 
by a three-dimensional system of grids in the numerical model. A 
major merit of this combination of isotope hydrogeology and re- 
gional flow and transport modelling is that the isotope transport 
simulations help to demonstrate where zones particularly vulnerable 





to pollution are situated. These locations are chiefly the results of 
the hydrogeological characteristics traditionally examined, but they 
are revealed by means of the transport model. Subsequent, more 
detailed investigations can then be focussed primarily on these vul- 
nerable zones. High contents of radioisotopes in the main aquifer 
of southwestern Scania may indicate that groundwater withdrawals 
have stimulated recharge from shallow aquifers and surface waters 
and that the risk of pollution has increased. (196 refs.) (au). 


10327 (OEFZS-—4633) Contamination measurements in 
Austria and Germany. Mueck, K. Oesterreichisches 
Forschungszentrum Seibersdorf GmbH (Austria). Jun 1992. [19] (In 
German). Source: OSTI; NTIS (US Sales Only); INIS. 

Data on cumulative Cs-137 and Sr-90 depositions both from 
nuclear weapons tests and the Chernobyl accident in Austria, Ger- 
many, UK and USA are given as well as the time dependence of 
Cs-137 concentrations from 1986 to 1992 in nutrients and drinking 
water in Austria and Germany. Finally the dose-to-population from 
the Chernobyl accident is compared to the natural radiation and 
even to that resulting from energy-saving sealing measures in liv- 
ing rooms. (Quittner). 


10328 (PNL-8292) Radioactive contamination of the Arctic 
Region, Baltic Sea, and the Sea of Japan from activities in the 
former Soviet Union. Bradiey, D.J. Pacific Northwest Lab., Rich- 
land, WA (United States). Sep 1992. 25p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO6-76RL01830. 
Order Number DE93002320. Source: OSTI; NTIS; INIS; GPO Dep. 

Contamination of the Arctic regions of northern Europe and Rus- 
sia, as well as the Sea of Japan, may become a potential major 
hazard to the ecosystem of these large areas. Widespread poor ra- 
dioactive waste management practices from nuclear fuel cycle 
activities in the former Soviet Union have resulted in direct dis- 
charges to this area as well as multiple sources that may continue 
to release additional radioactivity. Information on the discharges of 
radioactive materials has become more commonplace in the last 
year, and a clearer picture is emerging of the scale of the contami- 
nation. Radioactivity in the Arctic oceans is now reported to be four 
times higher than would be derived from fallout from weapons 
tests. Although the characteristics and extent of the contamination 
are not well known, it has been stated that the contamination in the 
Arctic may range from 1 to 3.5 billion curies. As yet, no scientific 
sampling or measurement program has occurred that can verify the 


amount or extent of the contamination, or its potential impact on 
the ecosystem. 


10329 (PNL-SA-21225) An autonomous expendable con- 
ductivity, temperature, depth profiler for ocean data collection. 
Downing, J. (Battelle/Marine Sciences Lab., Sequim, WA (United 
States)); DeRoos, B.G.; McCoy, K. Pacific Northwest Lab., Rich- 
land, WA (United States). Oct 1992. 7p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO06-76RL01830. 
(CONF-921066—2: Oceans '92, Newport, RI (United States), 26-29 
Oct 1992). Order Number DE93005038. Source: OSTI; NTIS; GPO 
Dep. 

An Autonomous Expendable Conductivity-Temperature-Depth 
Profiler (AXCTD) for profiling temperature, conductivity, pressure, 
and other parameters in remote oceanic regions is described. The 
AXCTD is a microcomputer-controlled sensor package that can be 
deployed by unskilled operators from ships or aircraft. It records 
two CTD profiles (one during descent and another during ascent) 
and CTD times series while on the bottom and adrift at the sur- 
face. Recorded data are transmitted to an ARGOS satellite with 
ground-positioning capabilities. The AXCTD can provide “sea truth” 
for remote sensing, perform environmental and military surveillance 


missions, and acquire time-series and synoptic data for computer 
models. 


10330 (SAND-92-1985C) TiO2 photocatalysis for the de- 
struction of organics and the reduction of heavy metals. 
Prairie, M.R.; Stange, B.M.; Evans, L.R. Sandia National Labs., Al- 
buquerque, NM (United States). [1992]. 12p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
76DP00789. (CONF-9211168-2: 1. international conference on 
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TiOz photocatalytic purification and treatment of air and water, On- 
tario (Canada), 8-13 Nov 1992). Order Number DE93005346. 
Source: OSTI; NTIS; GPO Dep. 

This paper describes laboratory work that investigates the 
applicability of TiO. photocatalysis to the treatment of water con- 
taminated with heavy metals and organics. It was found that Ag(I), 
Cr(VI), Hg(Il), and PT(IV) are easily treated while Cd(il), Cu(II), and 
Ni(II) are not. The importance of the entire photocatalytic redox 
cycle is demonstrated by showing that the rates of oxidation (of or- 
ganics) and reduction (of metals) are intrinsically interrelated. As a 
result, very efficient photocatalytic decontamination can be realized 
by applying the technology to water contaminated with the right 
mixtures of organic compounds and reducible, toxic metals. Data 
are presented showing how photoefficiencies decrease as light 
intensity increases in the range of 0 to 20 suns UV. For solar appli- 
cations, this result suggests that one-sun systems are more 
efficient than those using concentrated solar radiation. It is also 
shown that photocatalysis is effective for treating the compound 
phenylmercuric chloride, suggesting that photocatalysis may find a 
niche for handling hard-to-treat organometallic complexes. 


10331 (STUK-A-90) Monitoring of radionuclides in the 
Baltic Sea in 1988: Supplement 1 to Annual Report STUK-A- 
89. Saxen, R.; Ikaeheimonen, T.K.; llus, E. Finnish Centre for 
Radiation and Nuclear Safety (STUK), Helsinki (Finland). Dec 
1989. [24] Source: OSTI; NTIS; INIS. 

Monitoring of radioactive substances in the Baltic Sea was con- 
tinued within the framework of the Finnish national monitoring 
programme. Samples of sea water, bottom sediment and fish were 
collected for radionuclide analyses. All samples were analysed for 
gamma-emitting radionuclides and partly also for °°Sr and 
transuranic elements. The activity concentrations of '°’Cs were 
about 120 Ba/m® in the surface water of the Bothnian Bay, 220- 
320 Bq/m® in the Bothnian Sea, 120-230 Ba/m® in the Gulf of 
Finland and 150-170 Ba/m® in the Baltic Proper. In the open Gulf 
of Finland and Bothnian Sea the '°’Cs concentrations of surface 
water were about 20 and 55 % of the maximum values in 1986. 
The total amounts of '°’Cs in bottom sediments ranged from 1700 
to 16000 Ba/m?. In the Gulf of Bothnia and Gulf of Finland the total 
amounts of 'S7Cs were about 5-6 times higher in 1988 than before 
the Chernobyl accident and 3 times higher in the northern Baltic 
Proper. The '9’Cs concentrations in Baltic herring ranged from 20 
to 37 Ba/kg fresh weight and in pike from 38 to 160 Ba/kg fresh 
weight, the maximum values being in samples supplied from the 
Vaasa archipelago. The internal radiation dose to Finnish people 


caused by the consumption of Baltic Sea fish in 1988 was about 
0.009mSv. (orig.). 


10332 (STUK-B-VALO—-71) Study of radioactive substances 
in the Baltic Sea in 1988-1989. Anisimov, V.V. (V.G. Khiopin Ra- 
dium Institute, St. Petersbourg (USSR)); Gavrilov, V.M.; 
Gritchenko, Z.G.; Ivanova, L.M.; Orlova, T.E.; Tishkov, V.P.; 
Tishikova, N.A.; Ikaeheimonen, T.K.; llus, E.; Saxen, R.; Suomela, 
M. Finnish Centre for Radiation and Nuclear Safety (STUK), 
Helsinki (Finland). Oct 1991. [44] Source: OSTI; NTIS; INIS. 

This report presents the results of a joint study on radionuclides 
in the water and sediments of the Baltic Sea, in the waters of 
rivers discharging into the Baltic Sea, and in deposition in the re- 
gion of the Gulf of Finland. The study was carried out by the V.G. 
Khlopin Radium Institute (St. Petersburg, USSR) and the Finnish 
Centre for Radiation and Nuclear Safety (Helsinki, Finland). Con- 
centrations of 5H, °°Sr, gamma-emitting radionuclides, *°®Pu and 
239 249Py were determined. The radiation situation in the Baltic Sea 
in 1988-1989 was determined from the contamination originating 
from the Chernobyl accident. The contamination leveis in both the 
surface and near-bottom waters of the Baltic Sea in general lev- 
elled off in 1989. A preliminary assessment of a '9’Cs inventory in 
the Gulf of Finland in 1988-1989 gave a level approximately 10 
times higher than that for 1985. (orig.). 


10333 (TVA-Bull-Z-296) Organic reagents for removing 
heavy metals from a 10-34-0 (N-P205—K,0) grade fertilizer so- 
lution and wet-process phosphoric acid. Norwood, V.M. Ill. 
National Fertilizer and Environmental Research Center, Muscle 
Shoals, AL (United States). [1991]. 17p. Sponsored by Tennessee 
Valley Authority, Knoxville, TN (United States). (CONF-910402-26: 
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201. American Chemical Society (ACS) national meeting, Atlanta, 
GA (United States), 14-19 Apr 1991). Order Number DE93002450. 
Source: OSTI; NTIS. 

Fertilizer solutions and wet-process phosphoric acid (WPA) con- 
tain heavy metal impurities such as arsenic, cadmium, zinc, 
mercury, lead, copper, manganese, and chromium. Trisodium 
trithiocyanuric acid, sodium trithiocarbonate, and sodium polythio- 
carbonate were evaluated as precipitating agents for heavy metals 
in a 10-34-0 (N-P2Os-K2O) grade fertilizer solution and WPA. A 
water-insoluble starch xanthate was also evaluated as an adsor- 
bent for the heavy metals in 10-34-0 and WPA. 


10334 (TVA-Bull-Z-318) Photocatalytic oxidation of pesti- 
cides by solar-irradiated TiO. systems. Sullivan, J.M.; 
Grinstead, J.H. Jr. National Fertilizer and Environmental Research 
Center, Muscle Shoals, AL (United States). [1992]. 28p. Sponsored 
by Tennessee Valley Authority, Knoxville, TN (United States). 
(CONF-920815—12: 204. American Chemical Society (ACS) na- 
tional meeting, Washington, DC (United States), 23-28 Aug 1992). 
Order Number DE93003908. Source: OSTI; NTIS. 

Research at the Tennessee Valley Authority's National Fertilizer 
and Environmental Research Center has been directed toward the 
development of passive basin type solar evaporators as a simple 
means of reducing the volume of fertilizer and pesticide contami- 
nated rinsewater generated at fertilizer and agrichemical 
dealerships. In conjunction with this work, investigations are also 
devoted to TiO. catalyzed solar photooxidation as a potential pro- 
cedure for destroying pesticides in dilute aqueous systems. Initial 
tests in which dilute samples of the herbicides; Bicep (atrazine and 
metolachlor), Lasso (alachlor), and Sencor (metribuzin); were recir- 
culated continuously over TiO. impregnated fiberglass gauze, under 
solar irradiation, gave promising results. In the case of metribuzin, 
solar irradiation induced oxidation appeared effective at concentra- 
tions as high as 600 ppM. Catalytic efficiency did not appear 
greatly affected by using tap water rather than distilled water to di- 
lute the pesticides. Two solar reactor designs will be discussed. 


10335 (YJT—92-16) Ground water chemistry and water-rock 
interaction at Kivetty. Pitkaenen, P. (Technical Research Centre 
of Finland, Espoo (Finland). Road, Traffic and Geotechnical Lab.); 
Sneliman, M.; Leino-Forsman, H. Voimayhtioeiden Ydinjaete- 
toimikunta, Helsinki (Finland). Oct 1992. [64] Source: OSTI; NTIS; 
INIS. 

The geochemistry of the groundwater at one of the investigation 
areas for nuclear waste, Kivetty (Kongingas) in central Finland is 
evaluated. The hydrogeological data is collected from boreholes 
drilled down to 1000-m depth into crystalline bedrock. The interpre- 
tation is based on groundwater chemistry and isotope data, 
mineralogical data and the structure and hydrology of the bedrock, 
using correlation diagrams and thermodynamic calculations 
(PHREEQE). The hydrogeochemistry and major processes control- 
ling the groundwater chemistry are discussed. 
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Refer also to citation(s) 9309, 10375, 10521, 10562 


10336 (LA-UR-92-3980) Swarms, phase transitions, and 
collective intelligence. Millonas, M.M. (Texas Univ., Austin, TX 
(United States). Dept. of Physics). Los Alamos National Lab., NM 
(United States). [1992]. 30p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-36. (CONF- 
9206329-1: 3. artificial life conference, Santa Fe, NM (United 
States), 15-19 Jun 1992). Order Number DE93005455. Source: 
OSTI; NTIS; GPO Dep. 

A model of the collective behavior of a large number of locally 
acting organisms is proposed. The model is intended to be realis- 
tic, but turns out to fit naturally into the category of connectionist 
models, Like all connectionist models, its properties can be divided 
into the categories of structure, dynamics, and learning. The space 
in which the organisms move is discretized, and is modeled by a 
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lattice of nodes, or cells. Each cell hag a specified volume, and is 
connected to other cells in the space in a definite way. Organisms 
move probabilistically between local cells in this space, but with 
weights dependent on local morphogenic substances, or mor- 
phogens. The morphogens are in turn are effected by the passage 
of an organism. The evolution of the morphogens, and the corre- 
sponding constitutes of the organisms constitutes the collective 
behavior of the group. The generic properties of such systems are 
analyzed, and a number of results are obtained. The model has 
various types of phase transitions and self-organizing properties 
controlled both by the level of the noise, and other parameters. It is 
hoped that the present mode; might serve as a paradigmatic ex- 
ample of a complex cooperative system in nature. In particular this 
model can be used to explore the relation of phase transitions to at 
least three important issues encountered in artificial life. Firstly, 
that of emergence as complex adaptive behavior. Secondly, as an 
exploration of second order phase transitions in biological systems. 
Lastly, to derive behavioral criteria for the evolution of collective 
behavior in social organisms. The model is then applied to the spe- 
cific case of ants moving on a lattice. The local behavior of the 
ants is inspired by the actual behavior observed in the laboratory, 
and analytic results for the collective behavior are compared to the 
corresponding laboratory results. Monte carlo simulations are used 
as illustrations. 


5502 Biochemistry 


Refer also to citation(s) 7551, 7726, 7982, 8221, 8226, 8227, 
8228, 8229, 8230, 8279, 10358, 10383, 10390, 10517, 10536 


10337 (CONF-9101158-1) Malignant transformation of hu- 
man fibroblasts in vitro. McCormick, J.J.; Maher, V.M. Michigan 
State Univ., East Lansing, MI (United States). Carcinogenesis Lab. 
[1991]. 6p. Sponsored by USDOE, Washington, DC (United 
States); Department of Health and Human Services, Washington, 
DC (United States). DOE Contract FG02-87ER60524. Grant 
CA21289;Contract ES65152. From 16. annual conference of envi- 
ronmental Mutagen Society of India; No City Given (India); 16-18 
Jan 1991. Order Number DE93005929. Source: OSTI; NTIS; GPO 
Dep. 

Although carcinogens cause human tumors, human cells in cul- 
ture have not been successfully transformed to malignancy by 
exposure to carcinogens. It is now recognized that malignant trans- 
formation involves multiple changes within a cell and, therefore, 
successive clonal selection of cells containing such changes must 
occur. One explanation for the failure to induce in vitro malignant 
transformation of human cells could be inability to recognize cells 
that have undergone intermediate changes so as to expand the 
population, expose the cells a second time, cause further changes, 
etc. therefore, we transfected finite life span diploid human fibrob- 
lists with oncogenes known to be active in cells derived from 
human fibrosarcomas or effective in transforming animal fibroblasts 
to determine the phenotypes they produced. Transfection of a sis 
gene, or an H-, or H-ras oncogene caused the cells to acquire 
many characteristics of malignant cells, but not to acquire an infi- 
nite lift span or become malignant. We recently succeeded in 
developing an infinite life span human fibroblasts cell strain, desig- 
nated MSU-1.1, which has a stable, near-diploid karyotype, 
composed of 45 chromosomes including two marker chromosomes. 
We have shown-that these cells can be transformed to malignancy 
by transfection of the H-, K-, or N-ras or the v-fes oncogene. All of 
the malignant H-, K-, or N-ras transfected derivatives examined 
have exhibited the stable karyotype of the parental MSU-1.1 cells. 
We have also found rare spontaneous clonal variants of MSU-1.1 
that are malignantly transformed and have shown that malignant 
variants can also be induced by carcinogen treatment. 


10338 (CONF-9205196-9) Methyl guanine isomer differenti- 
ation using lion/molecule reactions and collision activated 
dissociation in a Fourier transform mass spectrometer. Nourse, 
B.D.; Hettich, R.L.; Buchanan, M.V. Oak Ridge National Lab., TN 
(United States). [1992]. 3p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC05-840R21400 ;AC05- 
760R00033. From 40. ASMS conference on mass spectrometry 





and allied topics; Washington, DC (United States); 31 May - 2 jun 
1992. Order Number DE93003037. Source: OSTI; NTIS; GPO Dep. 

The development of techniques for structural characterization of 
DNA adducts is essential in fully understanding their biological ef- 
fects. Because biological activity depends on the isomeric structure 
of the adduct, it is necessary to not only establish the identity of 
the adduct, but also to determine the position of the adduct attach- 
ment to the nucleoside and the sequence position of the modified 
nucleoside in an oligomer. In the present study, laser desorption- 
ionization, collision activated dissociation (CAD) and ion/molecule 
reactions have been employed in the Fourier transform mass spec- 
trometer (FTMS) to determine the site of methyl alkylation to 
guanine. 


10339 (DOE/ER/45192-T3) [Melting in adsorbed fliims]: 
Progress report 1992. Simon, M.|. California inst. of Tech., 
Pasadena, CA (United States). [1992]. 2p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG03-85ER45192. 
Order Number DE93006897. Source: OSTI; NTIS; GPO Dep. 

Over the past several years we have been developing a new ap- 
proach to cloning large fragments of mammalian DNA in E. coli. 
which will permit detailed analysis of complex genomes. In January 
1992 we began construction of an arrayed total human genomic li- 
brary prepared in our BAC vector. Our goal is to create a 4-5X 
library which will be accessible for screening both by colony hy- 
bridization and by PCR. Our efforts in 1992 have been focused on 
expanding this library, characterizing specific clones isolated from 
the library, and demonstrating the use of BACs and Fosmids in cre- 
ating physical maps. As a Model for the use of BACs in physical 
mapping, we have begun mapping human chromosome 22. In addi- 
tion to their stability and ease of handling, BACs and Fosniids offer 
the advantage of permitting isolation of relatively large amounts of 
pure DNA which should greatly facilitate contig construction. We 
have created a 7X chromosome 22-specific Fosmid library consist- 
ing of clones obtained from DNA from a hybrid cell line. 


10340 (DOE/ER/61127—2) [Time of flight mass spectrome- 
Technical 


try of DNA for rapid sequence determination]: 
progress report, July 31, 1991-July 31, 1992. Arizona State 
Univ., Tempe, AZ (United States). [1992]. 17p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG02- 


91ER61127. Order Number DE93006754. Source: 
GPO Dep. 

The objective of this project is to develop a time-of-flight mass 
spectrometric approach to ordering Sanger sequence fragments, 
replacing electrophoresis and removing the electrophoresis bottle- 
neck to rapid DNA sequencing, When the project was funded, we 
had demonstrated that massive DNA molecules could be 
volatilized, substantially intact, by a process involving pulsed laser 
ablation of a frozen film of a DNA solution. Using a crude time-of- 
flight mass spectrometer, we had demonstrated that ions of the 
ablated DNA could be formed, and that mass spectra were obtain- 
able which appeared to contain only the parent molecular ion. The 
laser used was a dye laser which we tuned to match sodium atom 
resonances to increase the ionization efficiency. By pulsed laser 
ablation of frozen aqueous DNA solution films we have produced 
mass spectra of DNA mixtures which largely fulfil the simple re- 
quirement for DNA mixture analysis: one peak per DNA segment 
The peaks are clean and free of the fragment or adduct tails which 
characteristically degrade mass spectra obtained by UV laser abla- 
tion using UV chromophore matrices. To date, our approach has 
been characterized by extremely poor reproducibility; however the 
high quality of the mass spectra suggest that when better control 
of the ionization process is achieved, the use of an aqueous matrix 
offers an extremely promising approach to time-of-flight mass spec- 
trometric sorting of DNA sequence mixtures. 


10341 (LA-UR-92-4408) Ultrasensitive detection of single 
molecules in flowing sample streams by laser-induced fluores- 
cence. Goodwin, P.M.; Wilkerson, C.W. Jr.; Ambrose, W.P.; Keller, 
R.A. Los Alamos National Lab., NM (United States). [1992]. 12p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. (CONF-930159—1: International Society 
for Optical Engineering (SPIE) conference, Los Angeles, CA 
(United States), 18-22 Jan 1993). Order Number DE93005457. 
Source: OST]; NTIS; INIS; GPO Dep. 


OSTI; NTIS; 
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We report here on the detection and fluorescence lifetime mea- 
surement of single Rhodamine-110 molecules in a_ flowing, 
aqueous sample stream. Time-Correlated Photon Counting (TCPC) 
used in combination with pulsed excitation allows for the detection, 
in the presence of significant prompt Raman and Rayleigh back- 
ground, of photon bursts due to single fluorescent molecules 
passing through a small detection volume (~ 1 pL). The fluores- 
cence lifetime of a detected molecule is estimated from the decay 
curve compiled from photon arrival times in the burst. An improved 
SMD apparatus which allows the detection and fluorescent lifetime 
measurement of individual Rhodamine-110 molecules dissolved in 
an aqueous sample stream. These measurements are made at a 
flow rate doser to those that are envisioned for rapid DNA se- 
quencing. We present burst size distributions derived from burst 
data collected at Rhodamine-110 concentrations of 100 fM and 1 
pM and discuss the mechanisms that lead to the observed distribu- 
tions. We also present Monte Carlo generated synthetic data that 
supports our interpretation of the experimental results. 


10342 (LBL-32802) Persistent free radical ESR signals in 
marine bivaive tissues. Mehiom, R.J. (California Univ., Berkeley, 
CA (United States). Dept. of Materials Science and Mineral Engi- 
neering); Mendez, A.T.; Higashi, R.; Fan, T. Lawrence Berkeley 
Lab., CA (United States). Aug 1992. 17p. Sponsored by USDOE, 
Washington, DC (United States); Department of Health and Human 
Services, Washington, DC (United States). DOE Contract AC03- 
76SF00098. Grant AG04818. (CONF-910906—-1: ENERGY '91: 
energy for the Americas, 2nd Pan American chemical congress, 
San Juan (Puerto Rico), 24-29 Sep 1991). Order Number 
DE93004721. Source: OSTI; NTIS; GPO Dep. 

Freeze-dried homogenates of the oyster Crassostrea rhi- 
zophorae collected from waters in Puerto Rico near urban and 
industrial sites as well as at relatively pristine locations yielded 
electron spin resonance (ESR) spectra characteristic of free radi- 
cals as well as spectral components of transition metal ions, 
dominated by manganese. The magnitudes of these ESR signals 
and the concentrations of trace elements (determined by X-ray flu- 
orescence) varied considerably among oyster samples, masking 
any potential correlation with polluted waters. Laboratory studies 
were initiated to identify the factors controlling the magnitudes of 
the tissue free radical ESR signals. Another mollusc, Mytilus cali- 
fornianus collected at the Bodega Marine laboratory in northern 
California, was fractionated into goneds and remaining tissue. 
Freeze-dried homogenates of both fractions exhibited ESR signals 
that increased gradually with time. ESR signals were observed in 
freeze-dried perchloric acid (PCA) precipitates of the homogenates, 
delipidated PCA precipitates, and in chloroform extracts of these 
precipitates. Acid hydrolysis to degrade proteins to amino acids 
produced a residue, which yielded much larger ESR free radical 
signals after freeze-drying. Freshly thawed homogenates of Cras- 
sostrea rhizophorae also exhibited ESR signals. A laboratory 
model of copper stress in Crassostrea rhizophorae was developed 
to study the effect of this transition metal on dssue free radicals. 
Preliminary results suggested that sublethal copper exposure had 
little effect on tissue fire radicals, except possibly for a signal en- 
hancement in an oyster fraction that was enriched in kidney 
granules. Since kidney granules are known to accumulate heavy 
metals in mussels and probably other marine bivalves, this signal 
enhancement may prove to be an indicator of free radical pro- 
cesses associated with heavy metal deposition in molluscs. 


10343 (PNL-SA-20758) New methods and instrumentation 
for the characterization of biopolymers using electrospray 
ionization-mass spectrometry. Smith, R.D.; Udseth, H.R.; Rock- 
wood, A.L.; Winger, B.E.; Hofstadler, S.A.; Goodlett, D.R.; 
Light-Wahl, K.J. Pacific Northwest Lab., Richland, WA (United 
States). Sep 1992. 3p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO6-76RL01830. (CONF- 
9209283-1: Mass Spectrometry Society of Japan, Japanese 
Society for Biomedical Mass Spectrometry conference, Osaka 
(Japan), 20-24 Sep 1992). Order Number DE93005100. Source: 
OSTI; NTIS; GPO Dep. 

The technique of electrospray ionization (ESI) has significantly 
extended the ability to characterize large molecules by mass spec- 
trometry. Proteins to at least 200,000 D can be transferred intact to 
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the gas phase and molecular weights determined with precisions 
as high as 0.001% if individual charge states can be resolved. The 
ESI-MS can also serve as a near ideal interface and detector for 
capillary column separations providing a basis for highly efficient 
sample utilization. Using capillary electrophoresis (CE)-MS, injec- 
tion quantities in the 10—-'® mole range can be detected for smaller 
polypeptides using selected ion monitoring, and separation efficien- 
cies as high as 5-10° theoretical plates have been realized. We 
have recently shown that the use of small 5 um i.d. capillaries al- 
lows CE-MS with scanning detection for proteins for injection of 
600 attomoles. 


5504 Genetics 


Refer also to citation(s) 7551, 8202, 8203, 8221, 8279, 10339, 
10340, 10516 


10344 (ANL-92/45) Users guide and tutorial for PC- 
GenoGraphics: Version 1. Hagstrom, R.; Overbeek, R.; Price, M. 
Argonne National Lab., IL (United States). Dec 1992. 32p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-31109-ENG-38. Order Number DE93007436. Source: OSTI; 
NTIS; GPO Dep. 

PC-GenoGraphics is a visual database/query facility designed for 
reasoning with genomic data. Data are represented to reflect vari- 
ously accurate notions of the location of their sites, etc., along the 
length of the genome. Sequence data are efficiently stored and 
queried via a rather versatile language so that entire sequences of 
organisms will be treatable as they emerge. Other classes of infor- 
mation, such as function descriptions, are stored in a relational 
form, and joint queries relating these to sequence properties are 
supported. All queries result in visual responses that indicate loca- 
tions along the genome. The results of queries can themselves be 


promoted to be queryable objects against which further queries can 
be launched. 


10345 (ANL/CP-77546) Overview of the Integrated Ge- 
nomic Data system (IGD). Hagstrom, R. (Argonne National Lab., 
IL (United States)); Overbeek, R.; Price, M.; Micheals, G.S.; Taylor, 
R. Argonne National Lab., IL (United States). [1992]. 29p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-31109-ENG-38. (CONF-930117-5: 26. Hawaiian international 
conference on system science: biotechnology computing track, 
Kauai, HI (United States), 5-8 Jan 1993). Order Number 
DE93004805. Source: OSTI; NTIS; GPO Dep. 

In previous work, we developed a database system to support 
analysis of the E. coli genome. That system provided a pidgin- 
English query facility, rudimentary pattern-matching capabilities, 
and the ability to rapidly extract answers to a wide variety of ques- 
tions about the organization of the E. coli genome. To enable the 
comparative analysis of the genomes from different species, we 
have designed and implemented a new prototype database sys- 
tem, called the Integrated Genomic Database (IGD). IGD extends 
our earlier effort by incorporating a set of curator's tools that facili- 
tate the incorporation of physical and genetic data, together with 
the results of genome organization analysis, into a common data- 
base system. Additional tools for extracting, manipulating, and 
analyzing data are planned. 


10346 (DOE/ER/60866-3) Monochromosomal hybrids for 
the analysis of the human genome: Technical report. Athwal, 
R.S. University of Medicine and Dentistry of New Jersey, Newark, 
NJ (United States). Dept. of Microbiology and Molecular Genetics. 
[1992]. 10p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG02-89ER60866. Order Number 
DE93006506. Source: OSTI; NTIS; GPO Dep. 

We have already produced monochromosomal hybrids for 2/3 of 
the human genome and we have generated sufficient biological 
materials to complete the proposed panels of hybrid cell lines. We 
have developed experimental procedures to identify marked chro- 
mosomes in human cell lines prior to their transfer to rodent cells. 
This would eliminate redundancy in the production of monochromo- 
somal hybrids and therefore help expedite completion of the hybrid 
cell panels. We have also developed a highly sensitive method to 
identify human chromosomes in hybrid cells. Monochromosomal 
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hybrids produced in our lab are used in a number of laboratories 
for experiments on gene mapping, gene isolation, chromosome 
fractionation and genetic analysis for complementation of cellular 
phenotypes such as DNA repair and regulation of cell growth. 
Monochromosomal hybrids cell lines are freely available to scien- 
tific community for experiments on gene mapping and analysis of 
the human genome. We are preparing large quantities of DNA from 
each hybrid cell line which will be available to the research com- 
munity for various experiments. 


10347 (DOE/ER/61374—1) Chromosome 19 International 
Workshop: Final report, January 1, 1992—December 31, 1992. 
Pericak-Vance, M.A. (Duke Univ., Durham, NC (United States). 
Medical Center); Ropers, H.H.; Carrano, AJ. Duke Univ., Durham, 
NC (United States). Medical Center. 4 Jan 1993. 14p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract FG05- 
92ER61374. (CONF-9201126—Summ.: 2. international workshop on 
human chromosome 19, Nijmegen (Netherlands), 25-26 Jan 1992). 
Order Number DE93004156. Source: OSTI; NTIS; GPO Dep. 

The Second International Workshop on Human Chromosome 19 
was hosted on January 25 and 26, 1992, by the Department of Hu- 
man Genetics, University Hospital Nijmegen, The Netherlands, at 
the 'Meerdal Conference Center’. The workshop was supported by 
a grant from the European Community obtained through HUGO, the 
Dutch Research Organization (NWO) and the Muscular Dystrophy 
Association (MDA). Travel support for American participants was 
provided by the Department of Energy. The goals of this workshop 
were to produce genetic, physical and integrated maps of chromo- 
some 19, to identify inconsistencies and gaps, and to discuss and 
exchange resources and techniques available for the completion of 
these maps. The second day of the meeting was largely devoted to 
region or disease specific efforts. In particular, the meeting served 
as a platform for assessing and discussing the recent progress 
made into the molecular elucidation of myotonic dystrophy. 


5505 Metabolism 
Refer also to citation(s) 7982, 8226, 8228, 10231, 10349, 10358 


5506 Medicine 
Refer also to citation(s) 9766, 10417, 10433, 10482 


10348 (BNL-48184) Enhancement of the epithermal neu- 
tron beam at the Brookhaven Medical Research Reactor. Liu, 
Hungyuan B.; Brugger, R.M.; Rorer, D.C. Brookhaven National 
Lab., Upton, NY (United States). [1992]. 6p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 
76CHO00016. (CONF-9209280-4: Neutron capture therapy for 
cancer, Columbus, OH (United States), 13-17 Sep 1992). Order 
Number DE93005580. Source: OSTI; NTIS; GPO Dep. 
Improvements for the Brookhaven Medical Research Reactor 
(BMRR) epithermal neutron beam have been evaluated by MCNP 
calculations and measurements. Different dosimetric measure- 
ments have been made after one fuel element was in place of the 
graphite stringer in the core. Measurements show an 18% increase 
of beam intensity without reducing the beam quality. These results 
are consistent with the predictions of an MCNP calculation. Major 
changes to enhance the beam include rearranging the fuel ele- 
ments in the core, placing aluminum pellets in the moderator tank 
C, redesigning the moderator assembly, replacing the outer bis- 
muth by lead plus 0.05% atomic number density of ®Li, and 
modifying the irradiation port to accommodate an air indentation. 
The MCNP calculated values for the present and new designs 
were compared to demonstrate the improvements. The results 
show that the epithermal flux can be increased by 80% at the irra- 
diation port. The neutron dose per epithermal neutron can be 
reduced by 30%. The beam directionality can be improved by 7%. 


10349 (BNL-48185) Uptake of '°B in gliosarcomas follow- 
ing the injection of gluthathione monoethyl ester and 
sulfhydryl borane. Joel, D.D.; Slatkin, D.N.; Coderre, J.A. 
Brookhaven National Lab., Upton, NY (United States). [1992]. 5p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-76CH00016. (CONF-9209280-3: Neutron capture 





therapy for cancer, Columbus, OH (United States), 13-17 Sep 
1992). Order Number DE93005581. Source: OSTI; NTIS; GPO 
Dep. 
The sulfhydryl borane Naj'°B,2H;;SH (BSH) was developed as 
a capture agent for BNCT about 20 years ago and is the com- 
pound currently used clinically in Japan for BNCT of malignant 
brain tumors. Tumor '°B concentrations following the infusion of 
the oxidized BSH, a disulfide dimer (Na4'°Bo4Ho2S2), are nearly 
twice those obtained following administration of equal amounts of 
boron as BSH. Also, the rate of decrease of tumor '°B concentra- 
tion is slower after dimer infusion than after BSH infusion. When 
BNCT was administered to rats bearing intracerebral gliosarcomas, 
the animals infused with dimer had a significant longer median sur- 
vival time. Dimer, on the other hand, induces a moderately severe, 
but reversible, hepatotoxicity which may complicate its use in hu- 
mans. Intracellular glutathione plays an important role in defense 
against radical-mediated tissue injury. Glutathione monoesters 
have been reported to have a protective effective on cisplatin toxic- 
ity and on radical-induced acute pancreatitis. We investigated the 
possibility of reducing dimer-induced hepatotoxicity by pre- 
administration of GSH-ME. The results indicate that not only does 
the pre-administration of GSH-ME markedly reduce dimer-induced 
hepatotoxicity, but also results in nearly a doubling of tumor boron 
concentration. Furthermore, GSH-ME markedly increases tumor 
boron uptake and retention following administration of BSH. 


10350 (BNL-48190) An epithermal neutron beam from the 
MURR and from an accelerator source compared to the beam 
at the BMRR. Liu, H.B.; Brugger, R.M. Brookhaven National Lab., 
Upton, NY (United States). [1992]. 8p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO2-76CH00016. 
(CONF-9209280-6: Neutron capture therapy for cancer, Colum- 
bus, OH (United States), 13-17 Sep 1992). Order Number 
DE93005583. Source: OSTI; NTIS; INIS; GPO Dep. 

An ideal neutron beam for BNCT is a beam of epithermal neu- 
trons, forward directed, and free of gamma rays and thermal and 
fast neutrons. Three neutron beams were evaluated, and com- 
pared: (1) the operating Brookhaven Medical Research Reactor 
(BMRR) epithermal beam, (2) the designed Missouri University Re- 
search Reactor (MURR) epithermal beam, and (3) the 
accelerator-based epithermal neutron beam designed by Wu. 
These neutron beams were compared with respect to the neutron 
spectra, neutron and gamma fluxes and doses, and beam direc- 
tionality. The epithermal neutron beams were inter-compared for 
different beam parameters in air at the irradiation point. The BMRR 
beam has the highest neutron plus gamma doses per epithermal 
neutron among these neutron beams but is satisfactory for patient 
trials by BNCT at the present time. The RBE dose delivered to the 
normal brain reaches the tolerance dose limit before the skin RBE 
dose reaches its limit, so the skin dose can be controlled under the 
limit. Generally speaking, a treatment can be completed in 54 min- 
utes using the BMRR beam for irradiation at a full-power operation 
of the reactor. The MURR beam has better beam parameters, in- 
cluding lower neutron and gamma doses per epithermal neutron, 
higher in intensity, and also directed. The irradiation time could be 
5 minutes to complete a treatment. The accelerator-based neutron 
beam which has shown promising beam parameters similar to the 
BMRR beam could be a choice in hospitals. However, a complete 
system at the required power has not yet been demonstrated. 


10351 (BNL-48191) Gadolinium as an element for neutron 
capture therapy. Brugger, R.M.; Liu, H.B.; Laster, B.H.; Gordon, 
C.R.; Greenberg, D.D.; Warkentien, L.S. Brookhaven National Lab., 
Upton, NY (United States). [1992]. 7p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC02-76CH00016. 
(CONF-9209280-5: Neutron capture therapy for cancer, Colum- 
bus, OH (United States), 13-17 Sep 1992). Order Number 
DE93005591. Source: OSTI; NTIS; INIS; GPO Dep. 

At BNL, preparations are being made to test in vitro compounds 
containing Gd and compare their response to the response of GD- 
DTPA to determine if one or several compounds can be located 
that enter the cells and enhance the Auger effect. Two similar rota- 
tors with positions for cell vials that have been constructed for 
these tests. The first rotator is made of only paraffin which simu- 
lates healthy tissue and provides control curves. The second 
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rotator has 135 ppM of Gd-157 in the paraffin to simulate a Gd 
loaded tumor. Cells are irradiated in vials in the paraffin rotator and 
in the Gd-paraffin rotator at the epithermal beam of the Brookhaven 
Medical Research Reactor (BMRR). This produces an irradiation 
similar to what a patient would receive In an actual treatment. A 
combination of irradiations are made with both rotators; with no Gd 
compound or IdUrd In the cell media, with only Gd compound in 
the cell media and with both Gd compound and IdUrd in the cell 
media. The first set shows the effects of gamma rays from the 
H(n,gamma) reaction and the prompt gamma rays from capture of 
neutrons by Gd. The second set shows if there is any effect of Gd 
being in the cell media or inside the cells, i.e., an Auger effect. The 
third set shows the effect of enhancement by the IdUrd produced 
by the gamma rays from neutrons captured by either H or Gd. The 
fourth set combines all of the reactions and enhancements. Prelim- 
inary calculations and physical measurements of the doses that the 
cells will receive In these rotators have been made. 


10352 (CNIC—00554) Determination of piatelet activation in 
the process of hemodialysis with '>I-labelled monocional an- 
tibody against activated platelets. Li Fugang (Suzhou Medical 
Coll. (China)); Wu Guoxin; Ruan Changgeng. China Nuclear Infor- 
mation Centre, Beijing, BJ (China). Dec 1991. [8] (in Chinese). 
(SMC—0068.). Source: OSTI; NTIS (US Sales Only); INIS. 

An '25|-labelled monoclonal antibody specific for a-granule mem- 
brane protein (GMP-140) of platelets was used to determine the 
platelet activation of 12 cases of regular hemodialysis. Platelet 
counts decreased from 16.6 + 1.8 x 10'%/L—' to 8.7 + 2.4 x 101% 
L-' during the first 2 h of the dialysis. The numbers of GMP-140 
molecules on the platelet surface began to increase at 30 min after 
the initiation of dialysis, reaching the top at 2 h to 3 h. The alter- 
ation of TXBz concentration in plasma was consistent with the 
change of GMP-140 began to increase at 3 h after the initiation of 
dialysis, reaching the top at 4 h. The concentration of 6-TG in 
plasma decreased at the early stage and increased at the late 
stage of hemodialysis. These results demonstrated the existence of 
significant transient platelet activation in the process of hemodialy- 
sis. 


10353 (CNIC—00562) Detection of activated platelets using 
activation-specific monoclonal antibody (SZ-51) in clinical dis- 
orders. Wu Guoxin (Suzhou Medical COll. (China)); Li Fugang; Li 
Jianyong; Ruan Changgeng. China Nuclear Information Centre, 
Beijing, BJ (China). Oct 1991. [11] (SMC—0069.). Source: OSTI; 
NTIS (US Sales Only); INIS. 

A direct test for activated platelets in whole blood was developed 
by radioimmunoassay with 125] labeled SZ-51, an antibody specific 
for an a-granule membrane protein (GMP-140) that associates with 
the platelet surface during secretion. The assay had sufficient sen- 
sitivity to detect as few as 2% activated platelets. In 50 normal 
subjects, minimal GMP-140 molecules per platelet were expressed 
on the surface of circulating platelets. Ten patients undergoing car- 
diopulmonary bypass had transiently increased expression of 
GMP-140 molecules during the bypass procedure, especially at the 
end of bypass. Evaluation of 18 patients with epidemic hemor- 
thagic fever (EHF) has shown that the number of GMP-140 
molecules on the platelet surface was closely related to the four 
different phases of EHF. In six patients suffered from acute my- 
ocardial infarction (AMI), the number of GMP-140 molecules 
changed with the procession of AMI and the highest occurred 48 h 
after AMI. The GMP-140 molecules were also increased in patients 
with asthma attack (n = 14), but not in patients with idiopathic 
thrombocytopenic purpura (n = 11) and diabetic mellitus (n = 48). 
Taken together, these studies suggest that activated platelet can 
be reliably measured in whole blood using radiolabeled SZ-51 anti- 
body and the detection of activated platelets is potentially useful in 
identifying patients with certain thrombotic disorders and others. 


10354 (CNIC—00568) Preparation of the separating agent 
of solid phase microparticle for radioimmunoassay. Zhu Qing 
(China Inst. of Atomic Energy, Beijing (China)); Guo Zhen; He 
Youfeng. China Nuclear Information Centre, Beijing, BJ (China). 
Jan 1992. [9] (In Chinese). (IAE-0098.). Source: OSTI; NTIS (US 
Sales Only); INIS. 

An advanced separating technique is being used for radioim- 
munoassay (RIA). It is simple, rapid and stable. The separating 
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agent is prepared by utilizing polymerization of monomer acry- 
lamide and acrylic acid for producing carrier microparticle with 
carboxy group. Then using 1-ethyl-3-(3-dimethelaminopropyl) car- 
bodimide as coupling agent, the carboxy group is covalently 
coupled to the amino-group of antibody to form solid antibody mi- 
croparticle. The solid antibody microparticles have been prepared 
for T3, T4 and second antibody. The suspensibility and stability to- 
wards temperature as well as the tightness of the precipitate in RIA 
were evaluated, and the nonspecific binding is lower than 2~3%, 
the within-assay cv < 5% and between-assay cv < 15%. 


10355 (CNIC—00578) Establishment and application of a 
radioimmunoassay for thrombomodulin on the surface of vas- 
cular endothelial cells. Zhou Quansheng (Suzhou Medical Coll. 
(China)); Ruan Changgeng; Zhao Yimin. China Nuclear Information 
Centre, Beijing, BJ (China). Jan 1992. [8] (In Chinese). (SMIC— 
0071.). Source: OSTI; NTIS (US Sales Only); INIS. 

A radioimmumnoassay for thrombomodulin on the surface vascu- 
lar endothelial cells using a monoclonal antibody against human 
thrombomodulin was established. Using this method, it was found 
that there were approximately 43600~52400 molecules of throm- 
bomodulin on the surface of endothelial cells of human umbilical 
vein. The expression of thrombomodulin on the surface of endothe- 
lial cells was increased after the cells were incubated with 
neo-breviscapine or irradiated by ®°Co + rays, but decreased when 
the cells were treated with thrombin. This method may be useful 
for further study of the structure and function of thrombomodulin 
and of the antithrombotic effect of endothelial cells. 


10356 (CONF-920815—18) Editorial for the proceedings of 
the symposium on radionuclide generator systems for nuclear 
medicine applications. Knapp, F.F. Jr.; Mirzadeh, S.; Callahan, 
A.P. Oak Ridge National Lab., TN (United States). 3 Nov 1992. 3p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO5-840R21400. From 204. American Chemical Society 
(ACS) national meeting; Washington, DC (United States); 23-28 
Aug 1992. Order Number DE93004529. Source: OSTI; NTIS; INIS; 
GPO Dep. 

A brief introduction to the Proceedings of Radionuclide Genera- 
tor Systems for Nuclear Medicine Applications is provided. 


10357 (DOE/ER/60407—3) Improving cancer treatment with 
cyclotron produced radionuclides: Progress report, February 
1987—September 1989. Larson, S.M. Sloan-Kettering Inst. for 
Cancer Research, New York, NY (United States). 1989. 41p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FG02-86ER60407. Order Number DE93007142. Source: OSTI:; 
NTIS; GPO Dep. 

This report is divided into six sections, each section dealing with 
a separate aspect of the program. The six sections are entitled (1) 
In Vivo Measurement of Amino Acid Transport and Protein Synthe- 
sis, (2) Angiogenesis in Human Gliomas: Correlations with Blood 
Flow and Transport of C-11 AIB, (3) Use of F-18 Fluoropyrimidines 
for Design and Evaluation of Regional and Systemic Chemother- 
apeutic Strategies in Human Adenocarcinomas of the 
Gastrointestinal Tract, (4) Enzymatic Synthesis of Metabolites La- 
beled with N-13 or C-11, (5) Synthesis of Amino Acids Labeled with 
C-11, and (6) Instrumentation: Cyclotron and Imaging Systems. 


10358 (DOE/ER/61131-—1-Rev.1) National Biomedical Tracer 
Facility planning and feasibility study: Revision 1. Ketchem, L. 
(ed.); Holmes, R.A. Society of Nuclear Medicine, Inc., New York, 
NY (United States). 2 Mar 1991. 38p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG05-91ER61131. 
Order Number DE93007259. Source: OSTI; NTIS; INIS; GPO Dep. 

Since its establishment in mid-1989, the DOE Office of Isotope 
Production and Distribution has examined the recommendations of 
the Los Alamos Report and the Health and Environmental 
Research Advisory Committee (HERAC) Report. The main recom- 
mendation from these deliberations is for the DOE to establish an 
accelerator dedicated to biomedical radioisotope production. Rep- 
resentatives of the nuclear medicine community, meeting at a DOE 
workshop in August 1988, evaluated present and future needs for 
accelerator-produced radioisotopes. Workshop participants con- 
cluded in the Los Alamos Report that approximately 90% of their 
radioisotope needs could be met by a machine that delivers a 70 
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million electronic volts (MeV), 500-microamp proton beam. The 
HERAC Report provides more quantification of radioisotope needs, 
and included isotopes that can be produced effectively only at 
higher energies. An accelerator facility with an upper energy limit 
of 100 MeV and beam current of 750 to 1,000 microamps, could 
produce all important accelerator- produced radioisotopes in cur- 
rent use, as well as those isotopes judged to have future potential 
value in medical research and clinical practice. We therefore rec- 
ommend that the NBTF have a 100-MeV proton beam accelerator 
with an extracted beam current of 750 to 1,000 microamps. 


10359 (EGG-BNCT—10016) INEL BNCT research program, 
July-August 1992. Venhuizen, J.R. EG and G Idaho, Inc., Idaho 
Falls, ID (United States). Oct 1992. 19p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC07-761D01570. 
Order Number DE93005236. Source: OSTI; NTIS; GPO Dep. 

This report presents summaries for two months of current re- 
search of the Idaho National Engineering Laboratory (INEL) Boron 
Neutron Capture Therapy (BNCT) Program. Information is pre- 
sented on development and murine screening experiments of 
low-density lipoprotein, carboranyl alanine, and liposome boron 
containing compounds. Pituitary tumor cell culture studies are de- 
scribed. Drug stability, pharmacology and toxicity evaluation of 
borocaptate sodium (BSH) and boronophenyialanine (BPA) are de- 
scribed. Treatment protocol development via the large animal 
(canine) model studies and physiological response evaluation in 
rats are discussed. Supporting technology development and techni- 
cal support activities for boron drug biochemistry and purity, 
analytical and measurement dosimetry, and noninvasive boron 
quantification activities are included for the current time period. 
Current publications for the two months are listed. 


10360 (ETDE-IT-93-22) Experimental data on collection ef- 
ficlency of ionization chamber in pulsed-swept beam. Scarpa, 
G.; Milano, F.; Moscati, M.; Renzi, R. ENEA, Casaccia (Italy). Area 
Energia Ambiente e Salute; Florence Univ. (italy). 1991. 12p. 
(CONF-9110142-1: Radiation physics meeting, Budapest (Hun- 
gary), 14-18 Oct 1991). Order Number DE93758935. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The correction factor accounting for recombination losses of 
ionization in a chamber becomes quite significant when the instan- 
taneous dose-rate present in the beam is very high, as happens in 
linear accelerators used for radiation therapy. This is particularly 
the case of pulsed-swept linacs, where the field homogeneity is ob- 
tained by scanning the whole area with a relatively small electron 
beam. This contribution describes some methods for taking into 
account recombination effects and presents some experimental re- 
sults obtained on a pulsed-swept electron beam by using both an 
ionization chamber and other detectors which are dose-rate inde- 
pendent, such as Fricke solution and thermoluminescent 
dosemeters (TLD). 


10361 (IA-1471, pp. 147-148) Preclinical evaluation of 
*mT¢-BATO: A new myocardial perfusion imaging agent. 
Weininger, J.; Rintler, D.; Shalev, J.; Kanyon, N.; Nehemia, L. 
Weizmann Inst. of Science, Rehovoth (israel). Dept. of Physics. 
Aug 1992. In Research laboratories annual report 1991. [247] Or- 
der Number DE93609217. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short communication. DIAGNOSIS/radiopharmaceuticals; DIAG- 
NOSIS; RADIOPHARMACEUTICALS; LABELLED COMPOUNDS; 
MYOCARDIAL INFARCTION; TECHNETIUM 99 


10362 (INIS-mf-13374, pp. 48) Clinical applications of 
radiation. Kearsley, J.H. (Queensland Radium Inst., Herston (Aus- 
tralia)). Australian Inst. of Nuclear Science and Engineering, Lucas 
Heights, NSW (Australia). 1991. [63] (CONF-9110426-: AINSE re- 
diation biology conference, Lucas Heights (Australia), 2-4 Oct 
1991). In 13th AINSE radiation biology conference: conference 
handbook. Order Number DE93609131. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. RADIOTHERAPY/nuclear medicine; 
RADIATION SOURCE IMPLANTS; RADIOISOTOPES; RADIO- 
THERAPY; USES 





10363 (INIS-mf—13374, pp. 49) Does boron neutron capture 
therapy regress cancer?. Mallesch, J.L. (Australian Nuclear Sci- 
ence and Technology Organisation, Lucas Heights (Australia)); 
Allen, B.J.; Moore, D.E. Australian Inst. of Nuclear Science and 
Engineering, Lucas Heights, NSW (Australia). 1991. [63] (CONF- 
9110426-: AINSE rediation biology conference, Lucas Heights 
(Australia), 2-4 Oct 1991). In 13th AINSE radiation biology confer- 
ence: conference handbook. Order Number DE93609131. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication. 1 ref. EXPERIMENTAL NEOPLASMS/ 
neutron capture therapy; NEUTRON CAPTURE THERAPY/ 
biological recovery; NEUTRON CAPTURE THERAPY/boron com- 
pounds; EXPERIMENTAL DATA; MELANOMAS; PERFORMANCE; 
THERMAL NEUTRONS 


10364 (INIS-mf—13374, pp. 51) The role of heavy water in 
dose-depth enhancement in thermal neutron capture therapy. 
Blagojevic, N. (Australian Nuclear Science and Technology Organi 
sation, Lucas Heights (Australia)); Allen, B.J.; Stoor, G.; Hatanaka, 
H. Australian Inst. of Nuclear Science and Engineering, Lucas 
Heights, NSW (Australia). 1991. [63] Sponsored by Department of 
Industry, Technology and Commerce, Canberra, ACT (Australia). 
(CONF-9110426-: AINSE rediation biology conference, Lucas 
Heights (Australia), 2-4 Oct 1991). In 13th AINSE radiation biology 
conference: conference handbook. Order Number DE93609131. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. HEAVY WATER/neutron capture therapy; 
HEAVY WATER/neutron transport; NEUTRON CAPTURE THER- 
APY/depth dose distributions; BIOLOGICAL PATHWAYS; BRAIN; 
EXPERIMENTAL DATA; PATIENTS 


10365 (INIS-mf-13374, pp. 53) Histological examination of 
melanoma xenografts in the nude mouse model: pre and post 
neutron capture therapy. Crotty, K. (Sydney Univ. (Australia). 
Dept. of Medicine); Mallesch, J.; Allen, B.J.; Moore, D.E. Australian 
Inst. of Nuclear Science and Engineering, Lucas Heights, NSW 
(Australia). 1991. [63] (CONF-9110426-: AINSE rediation biology 
conference, Lucas Heights (Australia), 2-4 Oct 1991). In 13th 
AINSE radiation biology conference: conference handbook. Order 
Number DE93609131. Source: OSTI; NTIS (US Sales Only); INIS. 
Short communication. 1 ref. EXPERIMENTAL NEOPLASMS/ 
post-irradiation examination; MELANOMAS/post-irradiation exami- 
nation; BIOLOGICAL RECOVERY; BORON 10; HISTOLOGY; 
MELANOMAS; MICE; NEUTRON CAPTURE THERAPY 


10366 (INIS-mf-13374, pp. 22) Local control of murine 
melanoma xenografts in nude mice by neutron capture ther- 
apy. Allen, B.J. (Australian Nuclear Science and Technology 
Organisation, Lucas Heights (Australia)); Corderoy-Buck, S.; Meri- 
aty, H.; Moore, D.E. Australian Inst. of Nuclear Science and 
Engineering, Lucas Heights, NSW (Australia). 1991. [63] (CONF- 
9110426-: AINSE rediation biology conference, Lucas Heights 
(Australia), 2-4 Oct 1991). In 13th AINSE radiation biology confer- 
ence: conference handbook. Order Number DE93609131. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication. EXPERIMENTAL NEOPLASMS/neutron 
capture therapy; MELANOMAS/neutron capture therapy; BIOLOGI- 
CAL MODELS; BORON 10; LABELLED COMPOUNDS; 
MELANOMAS; MICE; TUMOR CELLS 


10367 (INIS-mf-13399, pp. 30-32) Experimental radiother- 
apy techniques. Fairchild, R.G. (Brookhaven National Lab., Upton, 
NY (United States)). Centro Latino Americano de Fisica (CLAF), 
Rio de Janeiro, RJ (Brazil); Comision Nacional de Energia Atom- 
ica, Buenos Aires (Argentina); Universidad Nacional de Cuyo, 
Mendoza (Argentina). 1988. [305] (CONF-8811381-: Workshop on 
medical physics, San Carlos de Bariloche (Argentina), 14-18 Nov 
1988). In Workshop of medical physics. Order Number 
DE93609262. Source: OSTI; NTIS (US Sales Only); INIS. 

This paper presents a description of the application of boron 
neutron capture and photon activation therapy. (Author). 


10368 (INIS-mf-13399, pp. 78-179) Laser: physics and 
technology for medical applications. Quel, E.J. (Instituto de In- 
vestigaciones Cientificas y Tecnicas Fuerzas Armadas CITEFA, 
Villa Martelli (Argentina)). Centro Latino Americano de Fisica 
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(CLAF), Rio de Janeiro, RJ (Brazil); Comision Nacional de Energia 
Atomica, Buenos Aires (Argentina); Universidad Nacional de Cuyo, 
Mendoza (Argentina). 1988. [305] (In Spanish). (CONF-8811381-: 
Workshop on medical physics, San Carlos de Bariloche (Ar- 
gentina), 14-18 Nov 1988). In Workshop of medical physics. Order 
Number DE93609262. Source: OSTI; NTIS (US Sales Only); INIS. 

This work describes different kinds of lasers and operating princi- 
ples. It also deals with interaction of laser radiation with biological 
material and lasers’ medical applications. (Author). 


10369 (INIS-mf-13399, pp. 180-190) MR (magnetic reso- 
nance) tomography. Panepucci, H.C. (Sao Paulo Univ., Sao 
Carlos, SP (Brazil). Inst. de Fisica e Quimica); Beckmann, N.; Tan- 
nus, A.; Bonagamba, T.J. Centro Latino Americano de Fisica 
(CLAF), Rio de Janeiro, RJ (Brazil); Comision Nacional de Energia 
Atomica, Buenos Aires (Argentina); Universidad Nacional de Cuyo, 
Mendoza (Argentina). 1988. [305] (CONF-8811381—: Workshop on 
medical physics, San Carlos de Bariloche (Argentina), 14-18 Nov 
1988). In Workshop of medical physics. Order Number 
DE93609262. Source: OSTI; NTIS (US Sales Only); INIS. 

This work deals with: MR image generation; spectroscopy and 
the Sao Carlos facility. (Author). 


10370 (INIS-mf-13399, pp. 191-195) Gamma camera appli- 
cations. Shields, R.A. (Royal Infirmary, Manchester (United 
Kingdom)). Centro Latino Americano de Fisica (CLAF), Rio de 
Janeiro, RJ (Brazil); Comision Nacional de Energia Atomica, 
Buenos Aires (Argentina); Universidad Nacional de Cuyo, Mendoza 
(Argentina). 1988. [305] (CONF-8811381-—: Workshop on medical 
physics, San Carlos de Bariloche (Argentina), 14-18 Nov 1988). In 
Workshop of medical physics. Order Number DE93609262. 
Source: OSTI; NTIS (US Sales Only); INIS. 

This work deals with the common applications of the gamma 
camera in medicine; static and dynamic imaging; tomography and 
future developments. (Author). 


10371 (INIS-mf-13399, pp. 196-200) Ultrasonic imaging and 
applications of MRI (magnetic resonance imaging). Lerski, R.A. 
(Ninewells Hospital and Medical School, Dundee (United King- 
dom)). Centro Latino Americano de Fisica (CLAF), Rio de Janeiro, 
RJ (Brazil); Comision Nacional de Energia Atomica, Buenos Aires 
(Argentina); Universidad Nacional de Cuyo, Mendoza (Argentina). 
1988. [305] (CONF-8811381—: Workshop on medical physics, San 
Carlos de Bariloche (Argentina), 14-18 Nov 1988). In Workshop of 
medical physics. Order Number DE93609262. Source: OSTI; 
NTIS (US Sales Only); INIS. 

This paper deals with ultrasonic imaging in medicine and mag- 
netic resonance imaging. (Author). 


10372 (INIS-mf-13401, pp. 406-408) The role of heavy 
water in improving the quality of life through medical applica- 
tions. Arnold, M. (Ontario Hydro, Toronto, ON (Canada)). 
Canadian Nuclear Society, Toronto, ON (Canada). 1991. [557] 
(CONF-9106378-: Annual conference of the Canadian Nuclear As- 
sociation (CNA) and the Canadian Nuclear Society (CNS), 
Saskatoon (Canada), 9-12 Jun 1991). In Proceedings of the Cana- 
dian Nuclear Society 12. annual conference. Order Number 
DE93610781. Source: OSTI; NTIS (US Sales Only); INIS. 

The majority of people associate heavy water with nuclear power 
reactors. Although this is, and will remain the major use, there are 
exciting new applications being developed for the isotopes of hy- 
drogen and oxygen extracted from Ontario Hydro’s heavy water. 


10373 (INIS-mf-13402, pp. 3.4-3.9) Heavy water’s role in 
improving the quality of life through medical applications. 
Arnold, M. (Ontario Hydro, Toronto, ON (Canada)). Canadian Nu- 
clear Association, Toronto, ON (Canada); Canadian Nuclear 
Society, Toronto, ON (Canada). 1991. [311] (CONF-9106378-—: An- 
nual conference of the Canadian Nuclear Association (CNA) and 
the Canadian Nuclear Society (CNS), Saskatoon (Canada), 9-12 
Jun 1991). In Conference summaries: Summaries of the 31. Cana- 
dian Nuclear Association annual conference, and the 12. Canadian 
Nuclear Society annual conference. Order Number DE93610782. 
Source: OSTI; NTIS (US Sales Only); INIS. 
See proceedings for full document. 
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Short communication. HEAVY WATER/medicine; 
HYDROGEN ISOTOPES; OXYGEN ISOTOPES 


MEDICINE; 


10374 (LA-UR-92-3480) Fourier-space approach to biomag- 
netic imaging. Schlitt, H.A. (Los Alamos National Lab., NM (United 
States)); Dallas, W.J. Los Alamos National Lab., NM (United 
States). [1992]. 6p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. (CONF-9210231- 
1: 26. annual Asilomar conference on signals, systems, and 
computers, Pacific Grove, CA (United States), 25-30 Oct 1992). 
Order Number DE93003754. Source: OSTI; NTIS; GPO Dep. 

The measurement of biomagnetic fields external to the body pro- 
vides a noninvasive method for indirectly observing the internal 
distribution of electric currents. We present a noniterative technique 
for estimating electric current densities from magnetic field mea- 
surements. We start by forming a set of linear equations from the 
Fourier-transformed Maxwell equations. The set of equations is 
sampled according to the Shannon sampling theorem and soloed 
by matrix methods. The sampling Theorem provides a way of in- 
cluding a prior information and assumptions concerning the current 
distributions, internal magnetic field, and measurement geometry. 


10375 (LA-UR-92-3645) Adaptive filters for monitoring lo- 
calized brain activity from surface potential time series. 
Spencer, M.E. (University of Southern California, Los Angeles, CA 
(United States). Signal and Image Processing Inst.); Leahy, R.M.; 
Mosher, J.C. Los Alamos National Lab., NM (United States). 
[1992]. 7p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-36. (CONF-9210231-3: 26. 
annual Asilomar conference on signals, systems, and computers, 
Pacific Grove, CA (United States), 25-30 Oct 1992). Order Number 
DE93003795. Source: OSTI; NTIS; GPO Dep. 

We address the problem of processing electroencephalographic 
(EEG) data to monitor the time series of the components of a cur- 
rent dipole source vector at a given location in the head. This is 
the spatial filtering problem for vector sources in a lossy, three di- 
mensional, zero delay medium. Dipolar and distributed sources at 
other than the desired location are canceled or attenuated with an 
adaptive linearly constrained minimum variance (LCMV) beam- 
former. Actual EEG data acquired from a human subject serves as 
the interference in a case where the desired source is simulated 
and superimposed on the actual data. It is shown that the LCMV 
beamformer extracts the desired dipole time series while effectively 
canceling the subjects interference. 


10376 (LBL-32776) Lipids: Part of the tangled web. Krauss, 
R.M. Lawrence Berkeley Lab., CA (United States). Aug 1992. 10p. 
Sponsored by Department of Health and Human Services, Wash- 
ington, DC (United States). DOE Contract ACO3-76SF00098. Grant 
HL-18574. (CONF-9205282-1: Therapeutic approaches to the dia- 
betic hypertensive patient: role of risk factors on morbidity and 
mortality, New York, NY (United States), 9 May 1992). Order Num- 
ber DE93004774. Source: OSTI; NTIS; GPO Dep. 

Analysis of LDL subclasses by non-denaturing gradient gel elec- 
trophoresis has led to the identification of a subclass pattern 
characterized by predominance of small LDL, designated LDL sub- 
class pattern B. The prevalence of pattern B in the general 
population is approximately 25%, but varies as a function of age 
and gender, being relatively uncommon in children and in pre- 
menopausal women. The remainder of the population has a 
predominance of larger LDL (pattern A) or an intermediate pattern. 
Our findings indicate that LDL subclass pattern B is an integral part 
of the “tangled web” of interrelated coronary disease risk factors 
associated with insulin resistance. It may be that the pathologic 
features of this lipoprotein profile, including the relative athero- 
genicity of small, dense LDL and IDL, contribute importantly to the 
increased risk of cardiovascular disease in subjects with insulin re- 
sistance and hypertension. Furthermore, pattern B serves as a 
marker for a common genetic trait which may underlie a substantial 
portion of the familial predisposition to coronary artery disease in 
the general population. Studies of hormonal, dietary, and pharma- 
cologic influences on expression of this atherogenic phenotype 
should lead to more effective identification and management of 
high-risk individuals, and improved approaches to disease preven- 
tion in high-risk families. 
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10377 (NEI-NO-292) Evaluation of the hip joint by com- 
puted tomography and ultrasonography. Anda, S. Trondheim 
Univ. (Norway). Apr 1991. 152p. Source: OSTI; NTIS; INIS. 

Reprints of seven previously printed papers are attached. 

in patients with dysplastic hips the acetabular angles and femoral 
anteversion were determined in a CT investigation. Comparative in- 
vestigations of femoral anteversion were made by ultrasonography 
and biomedical radiography. The investigations are described and 
the general conclusions discussed. 205 refs., 15 figs., 10 tabs. 


10378 (NEI-NO-305) Quality assurance in mammography. 
Fosmark, H.; Olerud, H.M. Statens Inst. for Straalehygiene, Oslo 
(Norway). 1992. [15] (in Norwegian). Source: OSTI; NTIS; INIS. 

SIS Guidelines 1992:1. 

Guidelines in mammography are given, including competence of 
staff, performance of equipment and quality control procedures. 
The purpose of the guidelines is to ensure optimum diagnostic 
quality. 5 refs. 


10379 (NEI-NO-306) Digital radiography: New principles, 
components and radiation levels of the video chain. Elander, 
S.; Hellesnes, J.; Reitan, J.B. Statens Inst. for Straalehygiene, Oslo 
(Norway). 1992. [19] (In Norwegian). Source: OSTI; NTIS; INIS. 

SIS Work Document 1992:9. 

The technology of radiography is developing rapidly, both regard- 
ing imaging technology and data hardware, and software 
technology. More and more advanced systems are marketed by 
the radiological companies. The wide product range makes it diffi- 
cult to get an overview over principles and components. By closer 
inspection, however, the number of basic components and tech- 
nologies is limited. Moreover, the components seem rather well 
known from other technologies, due to the long times of develop- 
ment in radiology. This report gives a survey of some new 
principles and components in the video chain. As components may 
deteriorate or age fast by irradiation, the radiation levels in the 
chain are evaluated. 13 refs. 


10380 (ORNL/TM—1222) Nuclear Medicine Program 
progress report for quarter ending September 30, 1992. Knapp, 
F.F. Jr.; Ambrose, K.R.; Beets, A.L.; Callahan, A.P.; McPherson, 
D.W.; Mirzadeh, S.; Hasan, A.; Lambert, C.R. Oak Ridge National 
Lab., TN (United States). Dec 1992. 20p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO5-840R21400. 
Order Number DE93003548. Source: OSTI; NTIS; GPO Dep. 

The radioiodination and in vivo evaluation of p-iodocaramiphen a 
muscarinic antagonist which binds with high affinity to the M, 
receptor subtype in vitro are described. Biodistribution studies in fe- 
male Fischer rats demonstrated that ['*l]-piodocaraminphen had 
significant cerebral localization, but the uptake did not demonstrate 
specific uptake in those cerebral regions rich in muscarinic recep- 
tors, and radioactivity washed out rapidly from the brain. In addition 
there was no significant blockage of activity when the rats were 
preinjected with quinuclidinyl benzilate. These results suggest that 
p-iodocaramiphen is not a good candidate for the in vivo study of 
M,; muscarinic receptor populations by SPECT. Because of the 
widespread interest and expected importance of the availability of 
large amounts of tungsten-188 required for the tungsten-188/ 
rhenium-188 generator systems, we have investigated the large- 
scale production of tungsten-188 in the ORNL HFIR. We have also 
compared our production data with the theoretical production val- 
ues and with experimental data available in the literature from 
other reactors. Tungsten-188 is produced in a fission nuclear reac- 
tor by double neutron capture of tungsten-186. The experimental 
yield of tungsten-188 is approximately 4 mCi/mg of tungsten-186 at 
the end of bombardment (EOB) in the HFIR operating at 85 MWt 
power for a one cycle irradiation (~21 days) at a thermal neutron 
flux of 2 x 10'S n.s—'em-?. 


10381 (SIS—1992:2(2)) Phototherapy in newborns with hy- 
perbilirubinemia - a study of phototherapy units and light 
conditions. Christensen, T.; Amundsen, |.; Kinn, G.; Kjeldstad, B. 
Statens Inst. for Straalehygiene, Oslo (Norway). 1992. [46] (In Nor- 
wegian). Source: OSTI; NTIS; INIS. 

A study of the use of phototherapy was conducted in nine Nor- 
wegian hospitals. It was particularly focused on the light sources 
and the irradiation methods. Large differences were found between 





different hospitals and between single units within the same hospi- 
tal. Irradiance values varied with a factor of more than ten and a 
number of different light sources were in use. It is recommended 
that a certain standardization of the treatment is performed in order 
to improve the therapeutic efficiency and to limit the risk of un- 
wanted side effects. 15 refs., 16 figs. 


10382 (SIS—1992:3) Mother-infant interactions and hospital 
conditions related to the treatment of hyperbilirubinemia in 
newborns. Christensen, T.; Hodt, S.; Jacobsen, P.L.; Reitan, J.B. 
Statens Inst. for Straalehygiene, Oslo (Norway). 1992. [18] (In Nor- 
wegian). Source: OSTI; NTIS; INIS. 

In order to be able to optimize the clinical practice of photother- 
apy, the effect of phototherapy on the contact between mother and 
child was investigated. 88 mothers were interviewed and asked 
questions related to the hospital conditions after delivery and the 
development of contact between mother and child. About 10% of 
the children had received phototherapy, while 34% had variable 
degrees of hyperbilirubinemia the first week after birth. In this lim- 
ited study, few significant effects on factors as the duration and 
frequency of breast feeding were found. Apparently there is a ten- 
dency of lower score on the latter in groups reporting a feeling of 
unwanted separation after birth. Phototherapy leads in some cases 
to a feeling of less than optimal contact between mother and child. 
6 refs., 6 tabs. 
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Refer also to citation(s) 7724, 7726, 7982, 8202, 8203 


10383 (LA-UR-92-4119) Contrasting HIV phylogenetic rela- 
tionships and V3 loop protein similarities. Korber, B. (Los 
Alamos National Lab., NM (United States)); Myers, G. Los Alamos 
National Lab., NM (United States). [1992]. 16p. Sponsored by De- 
partment of Health and Human Services, Washington, DC (United 
States). DOE Contract W-7405-ENG-36. (CONF-9211162-1: 7. 
cent gardes colloquium, Paris (France), Nov 1992). Order Number 
DE93005441. Source: OSTI; NTIS; GPO Dep. 

At least five distinct sequence subtypes of HIV-| can be identified 
from the major centers of the AMS pandemic. While it is too early 
to tell whether these subtypes are serologically or phenotypically 
similar or distinct in terms of properties such as pathogenicity and 
transmissibility, we can begin to investigate their potential for phe- 
notypic divergence at the protein sequence level. Phylogenetic 
analysis of HIV DNA sequences is being widely used to examine 
lineages of different viral strains as they evolve and spread 
throughout the globe. We have identified five distinct HIV-1 
subtypes (designated A-E), or clades, based on phylogenetic clus- 
tering patterns generated from genetic information from both the 
gag and envelope (env) genes from a spectrum of international 
isolates. Our initial observations concerning both HIV-1 and HIV-2 
sequences indicate that conserved patterns in protein chemistry 
may indeed exist across distant lineages. Such patterns in V3 loop 
amino acid chemistry may be indicative of stable lineages or 
convergence within this highly variable, though functionally and im- 
munologically critical, region. We think that there may be parallels 
between the apparently stable HIV-2 V3 lineage and the previously 
mentioned HIV-1 V3 loops which are very similar at the protein 
level despite being distant by cladistic analysis, and which do not 
possess the distinctive positively charged residues. Highly con- 
served V3 loop protein sequences are also encountered in 
SIVAGMs and ClIVs (chimpanzee viral strains), which do not ap- 
pear to be pathogenic in their wild-caught natural hosts. 


10384 Chemotactic selection of pollutant degrading soil 
bacteria. Hazen, T.C. To Dept. of Energy. 4 Mar 1991. USAA 
patent application 7-663,51. 20p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC09-89SR18035. Order 
Number DE93002007. Source: OSTI; NTIS; GPO Dep. 

A method is described for identifying soil microbial strains which 
may be bacterial degraders of pollutants. This method includes: 
Placing a concentration of a pollutant in a substantially closed con- 
tainer; placing the container in a sample of soil for a period of time 
ranging from one minute to several hours; retrieving the container 
and collecting its contents; microscopically determining the identity 
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of the bacteria present. Different concentrations of the pollutant can 
be used to determine which bacteria respond to each concentra- 
tion. The method can be used for characterizing a polluted site or 
for looking for naturally occurring biological degraders of the pollu- 
tant. Then bacteria identified as degraders of the pollutant and as 
chemotactically attracted to the pollutant are used to innoculate 
contaminated soil. To enhance the effect of the bacteria on the pol- 
lutant, nutrients are cyclicly provided to the bacteria then withheld 
to alternately build up the size of the bacterial colony or community 
and then allow it to degrade the pollutant. 


5508 Morphology 


Refer also to citation(s) 10534 


5509 Pathology 
Refer also to citation(s) 10337, 10376, 10383 


5520 Public Health 


Refer also to citation(s) 9088 


10385 (CONF-8907166—, pp. 25-35) Exposure models in 
retrospective cohort studies. Sahl, J.D. (Univ. of California, Los 
Angeles (US)); Kelsh, M.A. American Statistical Association, 
Alexandria, VA (United States); Electric Power Research inst., Palo 
Alto, CA (United States). May 1990. From 8. annual American Sta- 
tistical Association conference on radiation and health: health 
effects of electric and magnetic fields: statistical support for re- 
search strategies; Cooper Mountain, CO (United States); 9-13 Jul 
1989. In ASA conference on radiation and health: Health effects of 
electric and magnetic fields: Statistical support for research strate- 
gies. 113p. Order Number DE93004099. Source: OSTI; NTIS; 
INIS. 

The overall process of exposure assessment is complex while 
we usually cannot achieve the goal of perfect exposure classifica- 
tion it is important to define what the goal is. Defining an exposure 
protocol is the first step of the exposure assessment process. This 
includes evaluating the biological basis of the presumed exposure- 
outcome relation and exposure model building and evaluation. This 
process helps improve study design and better estimate the magni- 
tude and direction of measurement errors on the epidemiologic 
measures of effect. 


10386 (CONF-9208180—1) Occurrence and exposures to 
disinfectants and disinfection by-products. Cumming, R.B.; Jol- 
ley, R.L. Oak Ridge National Lab., TN (United States). [1992]. 33p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC05-840R21400. From 1. international conference on 
the safety of water disinfection, balancing chemical and microbial 
risks; Washington, DC (United States); 31 Aug - 3 sep 1992. Order 
Number DE93003614. Source: OSTI; NTIS; GPO Dep. 

Disinfection by-products are associated with all chemical disin- 
fectants. The concentration and toxic nature of the disinfection 
byproducts (DBPs) is a direct function of the chemical nature of the 
disinfectant itself and/or of the chemical reactions of the disinfec- 
tant with reaction substrates in the water, especially organic 
constituents. A principal advantage of biological and physical water 
treatment processes, such as filtration, is the lack of chemical re- 
actions producing disinfectant-related DBPs. The use of the highest 
quality source water available is important for minimization of DBP 
formation. In lieu of such high quality water, improvement of water 
quality by removal of DBP precursors through filtration or other 
means before application of chemical disinfectants is important. 
Most, if not all, water treatment experts are aware of these simplis- 
tic axioms. In view of the increasing knowledge being developed 
concerning DBPs including the identification of “new” DBPs, pru- 
dence dictates minimization of DBP formation. Wholesome drinking 
water is perhaps the biggest economic bargain available to con- 
sumers. The cost-effectiveness of water quality improvement 
should be evaluated with that in mind. 
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10387 (AECL-10635) Control of Saimonella and other 
pathogenic and spoilage microorganisms in poultry by gamma 
and electron irradiation: A review. Singh, H. Atomic Energy of 
Canada Ltd., Pinawa, MB (Canada). Whiteshell Nuclear Research 
Establishment. Jul 1992. [103] Source: OSTI; NTIS (US Sales 
Only); INIS. 

Salmonella contamination of chicken is a major public health 
concern with modern concentrated production methods increasing 
the difficulty of Salmonella control. The current treatments with 
chlorinated water or heat pasteurization are unsatisfactory. In pas- 
teurization, the product is partially cooked, and in the chlorine 
water wash poultry skin gets bleached if too much chlorine is used. 
Further, the chlorine water wash does not completely eliminate 
salmonella. Low-dose radiation treatment is much more effective 
for the control of Salmonella and has the additional benefit of pre- 
serving the freshness of the product. Irradiation of fresh chicken 
carcasses, pieces or deboned chicken meat with a dose of 2.5 kGy 
appears to be sufficient to eliminate naturally occurring Salmonella 
contamination, which is generally present in extremely low num- 
bers on this continent (1 to 30 cells/100 g). For elimination of 
Salmonella in frozen chicken, doses higher than 2.5 kGy are re- 
quired. There is a large range of Dio - values for the different 
Salmonella serotypes that have been tested, with the highest being 
0.72 kGy for S. oranienberg at 22 degrees C. Thus the 2.5-kGy 
dose would reduce the most radio-resistant Salmonella serotype by 
four orders of magnitude, and the most common serotypes (with 
Do - values of 0.3 to 0.4 kGy) by greater than six orders of magni- 
tude. The 2.5-kGy dose also appears to be sufficient to eliminate 
other bacterial pathogens, such as Campylobactor jejuni and 
Yersinia enterocolitica. The microbiological shelf life of fresh 
chicken carcass or deboned chicken meat (6 to 11 d) is extended 
by a factor of 2 to 3 with irradiation to a dose of 2.5 kGy followed 
by storage between 1 and 4 degrees C. In radappertization the 


shelf life of enzyme-inactivated chicken meat is extended to years, 
on storage at ambient temperatures. 


10388 (AECS-A/FRSR-61) The possible effect of gamma 
radiation on the improvement of yield and early maturity in 
two soybean cultivars. Moualla, M.Y. (Atomic Energy Commis- 
sion, Damascus (Syrian Arab Republic). Dept. of Nuclear 
Agriculture); Mir Ali, Nizar. Atomic Energy Commission, Damascus 
(Syrian Arab Republic). Oct 1992. [50] (In Arabic). Source: OSTI; 
NTIS (US Sales Only); INIS. 

Seeds from two soybean varieties Glycine max (L.) Merr. A2522 
and A3803 were irradiated with three doses of gamma rays: 100, 
150, and 200 Gy in order to obtain high yielding and early maturing 
mutants to be grown after wheat in a two crop rotation. All three 
doses induced morphological variations and malformation that in- 
creased with the dose in both varieties. Coefficient of variation 
values were higher in M 2 than their respective values in M 3. The 
results showed no selection efficiency under the non-optimal envi- 
ronmental growing conditions with this lack of efficiency being more 
evident for yield than for early maturity. Using FTAB statistical pro- 
gramme 20 M 2 and M 3 plants were selected for each character 
in both varieties and, when evaluated in the following generations, 
it was clear that selection efficiency was higher for early maturity 
than for yield with that of the latter being higher in M 3 than in M 2 
plants. Eventually, 6 high yielding and 10 early maturing M 4 mu- 
tants were obtained from both varieties. These promising mutants 
have to be grown in several locations and for several years before 


recommending them as potential varieties. (author). 14 refs., 4 
figs., 25 tabs. 


10389 (AECS-A/RRE-5) Primary experiment aimed at se- 
lecting the suitable dose to mutation induction in vicia faba 
major. Nabulsi, Imad (Atomic Energy Commission, Damascus 
(Syrian Arab Republic)); Mir Ali, Nizar. Atomic Energy Commission, 
Damascus (Syrian Arab Republic). Aug 1992. [15] (In Arabic). 
Source: OSTI; NTIS (US Sales Only); INIS. 

Seeds of a local faba been variety (Mahali) (Vicia faba major) 
were irradiated with (0, 5, 10, 15, 20, 40, 60, 80, and 100 Gy) of 
gamma rays and sown under greenhouse and field conditions in 
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Deir Al-Hajar Research Station near Damascus. Four replicates 
were used in a randomized complete block design. Germination 
percentage, seedling height, and daily growth rate, were estimated 
one month and two months after planting for the greenhouse and 
field treatments respectively. The results showed a stimulation 
effect in the 5 Gy dose, whereas, the higher doses showed a grad- 
ual decrease in seedling height. Doses up to 20 Gy had a similar 
germination percentage to that of the control (about 75%) whereas, 
the germination percentage decreased sharply at the higher doses 
(83% and 0.2% for the 100 Gy under greenhouse and the field re- 
spectively). The doses between 20 and 40 Gy were considered 
optimal for mutation from the plant breeder point of view where the 
lethality was moderate and an acceptable rate of mutation was 
shown. (author). 6 refs., 3 tabs., 1 fig. 


10390 (CIEMAT-694) Tritium labeled Gentamicin C : Il.- 
Bioradiactive products of Gentamicin by Catalytic H20-°H ex- 
change reaction. Suarez, C.; Diaz, A.; Paz, D.; Jimeno, ML. 
Centro de Investigaciones Energeticas, Medioambientales y Tecno- 
logicas (CIEMAT), Madrid (Spain). 1992. 49p. (In Spanish). Order 
Number DE93755574. Source: OSTI; NTIS. 

The main bioradiactive degradation products from catalytic hy- 
drogen exchange of gentamicin C, (C1 + C2 + Ca) in basic form, 
are generated by N-demethylations in 3-N and 6’-N positions. 
Their structures were confirmed by HNMR and 13 CNMR. These 
derivatives were fractionated by chromatography on silica gel. An- 
tibacterial activities were similar to those of the parent antibiotics. 
Tritium exchange, under vacuum or nitrogen, is highly increased 
(4:1) when gentamicina are in basic form. In contrast with gentam- 
icin sulfate, hydrolytic subproducts as garamine, gentamicine, 
garosamine and purpurosamines are practically absent. To properly 
optimize the exchange process, the composition of the gentamicin 
C complex must be taken into account. The exchange decreases 
in the order C2 > C1 > Cla. Because of 6’ -N-dementhy! gentam- 
icin C1 is C2, the radiochemical yield of C2 appears enhanced in 
the H2O-H exchange of a mixture of them. Radioactivity distribu- 
tion among the components and subunits of these three 


gentamicins were studied by stron and mild hydrolysis, and by 
methanolysis. (author) 


10391 (CNIC—00476) Evaluating the potential of nitrogen 
fixing of plants in the forest ecosystem by using natural '°N 
abundance method. Yao Yunyin (Inst. for Application of Atomic 
Energy, CAAS, Beijing (China)); Chen Ming; Ma Changlin; Wang 
Zhidong; Hou Jingqing; Zhang Lihong; Luo Yongyun. China Nuclear 
Information Centre, Beijing, BU (China). Feb 1991. [9] (In Chinese). 
(CSNAS-0041.). Source: OSTI; NTIS (US Sales Only); INIS. 

The potential of nitrogen fixing of plants was evaluated by using 
the variation of nitrogen isotope component in leaves and stems of 
plants and in soil. It gives a feasible method to investigate the ni- 
trogen fixing potential of wild plants from atmosphere in the forest 
ecosystem. Plant samples and soil were collected from Natural 
Protecting Area of Xiaowutai Mountain in Hebei Province. The con- 
tents of N and '®N in the legumes and other plants was obviously 
different from the value in soil. The 6 '°N value in leaves and 
stems of non-legumes plants was obviously different from the value 
in soil. The & '°N value of legumes was close to the value in the 
atmosphere (0 per mille). In the estimating of %Ndfa of nitrogen 
fixing plants in the forest ecosystem, the selection of non-nitrogen- 
fixing plants as reference is discussed. The chinese pine and a few 
non-legumes may have the potential of nitrogen fixing, because the 
6 '5N value is close to the 6 '5N value in the atmosphere. 


10392 (CNIC—00526) Studies on radiation induced mute- 
tion of pollen, ovary and plant of wheat. Wang Jinxiang (Inst. of 
Storing and Refreshing Agricultural Products, Shanxi Academy of 
Agricultural Sciences, Tai Yuan (China)); Guo Xianlong; Huang 
Mingjing. China Nuclear Information Centre, Beijing, BJ (China). 
Oct 1991. [9] (In Chinese). (CSNAS—0049.). Source: OSTI; NTIS 
(US Sales Only); INIS. 

The pollen, ovary and whole plants of wheat in spike forming 
stage, ear sprouting stage and the end of flowering stage were ir- 
radiated by ®°Co +-rays. The seed setting rate in the treated 
generation were calculated. The survival rate of M, plants, the mu- 
tation rate and the mutant types in M2 were investigated. The 
results show that the optimal dose for irradiation of wheat living 





plants is 0.206 to 0.516 C/kg(800~2000 R) that is only one tenth 
for irradiation of dry wheat seeds, and the whole mutation rate, 
beneficial mutation frequency and percentage of beneficial muta- 
tion for irradiation of living plants are 50 ~57%,, 22~24% and 
83~127% higher than that for irradiation of dry seeds, respectively. 
The results also show that in the same exposure range the smaller 
exposure rate has more effects. The optimal exposure rate is 
7.74%12.9 mC/kg (30~50 R) per minute. 


10393 (CNIC—00532) New advances of wheat mutation 
breeding in Heilongjiang Province. Sun Guangzu (Inst. of Crops 
Breeding, Heilongjiang Academy of Agricultural Sciences, Harbin 
(China)). China Nuclear Information Centre, Beijing, BJ (China). 
Sep 1991. [10] (In Chinese). (CSNAS—0051.). Source: OSTI; NTIS 
(US Sales Only); INIS. 

Five wheat varieties have been released between 1980 and 
1990, these varieties possess early maturity, high yield, good qual- 
ity, disease resistance and wide adaptability. They have been 
cultivated on 373 330 ha. Some of them are proved to be very 
valuable germ plasma for cross breeding. Technique of induced 
wheat mutation have been studied. Since selecting adaptable irra- 
diation conditions, using combination of radiation with hybridization, 
irradiating male gamete, female gamete and zygote, soaking treat- 
ment with KH+2°*PO,, etc., the efficiency of induced mutation 
have been increased. By combining radiation with distant hybridiza- 
tion, Fo unfruitfulness and F, sterility have been overcome, and 21 
wheat-rye translocation lines have been selected. One of them, 
6BS/6RL translocation line, which is called Longfumai No. 4, was 
released in 1987. The procedure of inducting and identifying 
translocation lines has been raised already. Mature embryos, an- 
thers and young embryos of wheat were irradiated and inoculated 
as explants. The rude toxin of Bipoloris sorokiniana, as a screening 
factor, was added to different medi and finally 3 lines with resis- 
tance to Bipoloris sorokiniana were selected. It was established 
that technical system for in-vitro radiation induced mutation and 
screening wheat mutants of resistance to disease. The biochemical 
identify methods for mutants have been studied already. 


10394 (CNIC—00553) Effect of applying wheat stubble on 
preservation and utilization of n-fertilizer by ‘5N trace tech- 
nique. Xu Xinyu (inst. of Soil and Fertilizer, CAAS (China)); Zhang 
Yumei; Xiang Hua; Hu Jisheng. China Nuclear Information Centre, 
Beijing, BJ (China). Oct 1991. [11] (In Chinese). (CSNAS—0052.). 
Source: OSTI; NTIS (US Sales Only); INIS. 

By using '5N trace technique, the effect of applying wheat stub- 
ble on the preservation and utilization rate of '5N- ammonium 
sulphate have been studied. The abundance of (‘SNH4)2SO, fertil- 
izer was 8.92%. After three years pot test and field plot test, the 
results showed that the yields with "'SN+mulching’ and 
"ISN+incorporating’ treated were increased by 5.4~30.0% for 
spring wheat and millet(pot test), and 18~23% for winter wheat 
and summer corn(field plot test), as compared with only '5N’ treat- 
ment. The results of '°N-fertilizer labelled tests showed that the 
utilization rates of 'N-fertilizer treated by 'SN+mulching’ for crop- 
ping seasons were 57.8%, 65.8%, 36.6% and 8.5% respectively. 
These were increased 3.7%, 10.2%, 21.5% and 2.8% as compared 
with only ''5N’ treatment. Comparing with only "'SN’treatment, the 
N leached off by percolation water was decreasing 50%, the loss 
of N caused by volatilization was decreasing 30.3% and the N in 
humus was increasing 21.1%. All of these proved that the applying 
of wheat stubble in different mode would adjust and control the ac- 
tivation of microbe in the soil, and the preservation and utilization 
rate of fertilizer in the soul would be increased. 


10395 (EGG-M-92377) Prototype of non-destructive fruit 
sweetness sensor. Stroshine, R.L. (Purdue Univ., Lafayette, IN 
(United States). Dept. of Agricultural Engineering); Krutz, G.W.; Li, 
Yan. EG and G Idaho, Inc., Idaho Falls, ID (United States); Purdue 
Univ., Lafayette, IN (United States). Dept. of Agricultural Engineer- 
ing. [1992]. 7p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FC02-891D12917. (CONF-9206326-1: 
AGENG '92: international conference on agricultural engineering, 
Uppsala (Sweden), 3 Jun 1992). Order Number DE93005181. 
Source: OSTI; NTIS; GPO Dep. 

A model LL-4 magnetic resonance low level unit designed to op- 
erate at 5.35 MHz was used to perform proton magnetic resonance 
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(‘H-MR) tests on sugar solutions. The magnet console was de- 
signed and built by Agricultural Engineering Department personnel. 
The homogeneity of the magnetic field is critical to achievement of 
a good signal and to good performance of the device. Measure- 
ments of magnetic field strength along the major axes of the air 
gap are reported. Test tubes were filled with sugar solutions and 
placed in the air gap between the permanent magnets in the mag- 
net console. Sugar solutions containing 0% to 30% sucrose were 
interrogated using, the Hahn spin echo pulse sequence. The ampli- 


tude of the echo peak was well correlated with percent sugar 
content in solutions. 


10396 (IA-1471, pp. 162) Employing radiation for disinfes- 
tation of flour for orthodox bakeries. Padova, R.; Ross, |.; 
Lapidot, M.; Lindner, Z. Weizmann Inst. of Science, Rehovoth (is- 
rael). Dept. of Physics. Aug 1992. In Research laboratories annual 
report 1991. [247] Order Number DE93609217. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short communication. FLOUR/radiodisinfestation; FLOUR; RA- 
DIODISINFESTATION 


10397 (IA-1471, pp. 163-164) Combined heat-radiation 
treatments to contro! decay of tomato fruit. Barkai-Golan, R.; 
Padova, R.; Ross, |.; Davidson, H.; Copel, A. Weizmann Inst. of 
Science, Rehovoth (Israel). Dept. of Physics. Aug 1992. In Re- 
search laboratories annual report 1991. [247] Order Number 
DE93609217. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. TOMATOES /radicidation; STERILIZATION; 
TOMATOES; RADICIDATION 


10398 (IA-1471, pp. 161) Radurization of fresh carp and re- 
sultant shelf-life extension. Eisenberg, E.; Padova, R.; Ross, |.; 
Lapidot, M.; Gelman, A.; Klinger, |. Weizmann Inst. of Science, 
Rehovoth (israel). Dept. of Physics. Aug 1992. In Research labora- 
tories annual report 1991. [247] Order Number DE93609217. 
Source: OSTI; NTIS (US Sales Only); INIS. 


Short communication. FISHES/radurization; FISHES; RADUR- 
IZATION 


10399 (IA-1471, pp. 162-163) Development of radicidized 
frozen poultry for distribution to army field units. Padova, R.; 
Lapidot, M.; Ross, |.; Eisnberg, E.; Hacek, A.; Berman, O.; Pearl- 
man, Z.; Rosen, B. Weizmann Inst. of Science, Rehovoth (Israel). 
Dept. of Physics. Aug 1992. In Research laboratories annual report 
1991. [247] Order Number DE93609217. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. 
RADICIDATION 


10400 (INIS-BR-3093) Isolation and purification of biosyn- 
thetic human growth hormone expressed in transformed E. 
coll cells. Murata, Y. (Instituto de Pesquisas Energeticas e Nucle- 
ares (IPEN), Sao Paulo, SP (Brazil)); Dias, L.E.M.F.; Ribela, 
M.T.C.P.; Soares, C.R.J.; Bartolini, P. Sociedade Brasileira de 
Bioquimica e Biologia Molecular, MG (Brazil). 1991[1] (CONF- 
9104409-: 20. Annual Meeting of the Brazilian Society of 
Biochemistry and Molecular Biology, Caxambu (Brazil), 20-30 Apr 
1991). Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. ESCHERICHIA COLI/hormones; 
MONES/radioimmunoassay; ANIMAL CELLS; 
RADIOIMMUNOASSAY 


10401 (INIS-BR-3102) Mutants obtention of Paecilomyces 
lilacinus for utilization in biological control of nematodes. Pi- 
mentel, 1.C.; Azevedo, J.L. Sao Paulo Univ., Piracicaba, SP 
(Brazil). Escola Superior de Agricultura Luiz de Queiroz. 1989(1] 
(In Portuguese). (CONF-8908298-—: 3. Brazilian Meeting on Biologi- 
cal Control of Plant Diseases, Salvador (Brazil), 22-25 Aug 1989). 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. FUNGI/gamma radiation; FUNGI/mutants; 
FUNGI/ultraviolet radiation; COBALT 60; FUNGI; MUTANTS; NE- 
MATODES 


10402 (INIS-mf-13374, pp. 54) The ANSTO body protein 
monitor. Blagojevic, N. (Australian Nuclear Science and Technol- 
ogy Organisation, Lucas Heights (Australia)); Allen, B.J. Australian 
Inst. of Nuclear Science and Engineering, Lucas Heights, NSW 


CHICKENS/radicidation; CHICKENS; 


HOR- 
HORMONES; 
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(Australia). 1991. [63] (CONF-9110426—: AINSE rediation biology 
conference, Lucas Heights (Australia), 2-4 Oct 1991). In 13th 
AINSE radiation biology conference: conference handbook. Order 
Number DE93609131. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 7 refs. NEUTRON ACTIVATION ANALY- 
S!S/neutron sources; PROTEINS/whole-body counting; ANSTO; 
COMMERCIALIZATION; COMPUTERIZED CONTROL SYSTEMS; 
PROTEINS 


10403 (INIS-mf-13401, pp. 65-70) Radiation pasteurization 
of animal feed. Borsa, J. (Atomic Energy of Canada Ltd., Pinawa, 
MB (Canada). Whiteshell Nuclear Research Establishment); Farag, 
D.H.; Guenter, W. Canadian Nuclear Society, Toronto, ON 
(Canada). 1991. [557] (CONF-9106378—: Annual conference of the 
Canadian Nuclear Association (CNA) and the Canadian Nuclear 
Society (CNS), Saskatoon (Canada), 9-12 Jun 1991). In Proceed- 
ings of the Canadian Nuclear Society 12. annual conference. Order 
Number DE93610781. Source: OSTI; NTIS (US Sales Only); INIS. 

Short-term feeding tests with day old single comb White Leghorn 
cockerels were undertaken to test the proposition that radiation 
pasteurization of animal feed would result in improved performance 
of animals or birds consuming that feed. This assumes that animal 
feed frequently harbours pathogens which deleteriously affect the 
consuming animal or bird, and that irradiation destroys those 
pathogens. In five of six tests completed to date, using separate 
lots of feed ingredients in each, radiation pasteurization resulted in 
statistically significant improvements in feed consumption, weight 
gain and/or feed conversion efficiency. 


10404 (INIS-mf—13402, pp. 1.3-10-1.3-11) Radiation pasteur- 
ization of animal feed. Borsa, Joseph (Atomic Energy of Canada 
Ltd., Pinawa, MB (Canada). Whiteshell Nuclear Research Estab- 
lishment); Farag, M. Diaa El-Din Hamed; Guenter, Bill. Canadian 
Nuclear Association, Toronto, ON (Canada); Canadian Nuclear 
Society, Toronto, ON (Canada). 1991. [311] (CONF-9106378—: An- 
nual conference of the Canadian Nuclear Association (CNA) and 
the Canadian Nuclear Society (CNS), Saskatoon (Canada), 9-12 
Jun 1991). In Conference summaries: Summaries of the 31. Cana- 
dian Nuclear Association annual conference, and the 12. Canadian 
Nuclear Society annual conference. Order Number DE93610782. 
Source: OSTI; NTIS (US Sales Only); INIS. 

See proceedings for full article. 

Short communication. ANIMAL FEEDS/radicidation; RADICIDA- 
TION; ANIMAL GROWTH; BIOLOGICAL EFFECTS 


10405 (INIS-mf-—13431) Study on the degradation of 14C 
maneb during the fabrication of concentrated tomato. Sen- 
naoui, Z. (Centre de Developpement des Techniques Nucleaires, 
Algiers (Algeria). Agrochemical Division); Meguenni, H.; Ben- 
naceur, M. Secretariat d’Etat a la Recherche, Algiers (Algeria). Nov 
1992. [8] (In French). Source: OSTI; NTIS (US Sales Only); INIS. 

Tomatoes were contaminated with 14C maneb to know the 
degradation of this fungicide during the technological process of 
tomato under laboratory conditions. 57,2% of the initial amount of 
14C maneb applied was found in the many metabolites ETM, ETU 
and EU, were found during the technological transformation of 
tomato. 


10406 (INIS-mf-13432) Effect of cooking time on the 
degradation of 14C maneb in tomato. Sennaoui, Z. (Centre de 
Developpement des Techniques Nucleaires, Algiers (Algeria). Agro- 
chemical Division); Bennaceur, M. Centre de Developpement des 
Materiaux, Algiers (Algeria). Lab. de Synthese Organique. Nov 
1992. [8] (In French). Source: OSTI; NTIS (US Sales Only); INIS. 

The behavior of 14C maneb was studied after cooking of fresh 
tomato at different times 15mn, 30mn, 45mn, and 60mn. More the 
time of cooking water is increased, more the migration in cooking 
water is importement (67% after 15mn and 97% after 60mn). 
Amount of internals residues decreases with time. Cooking stimu- 
lates the formation of ETU. More the time of cooking is increased, 
more the amount of ETU is important. 


10407 (INIS-mf-13436, pp. 8.2) Moessbauer characteriza- 
tion of °’Fe reconstituted rubrerythrin from Desulfovibrio 
vulgaris. Ravi, N. (Emory Univ., Atlanta, GA (United States). Dept. 
of Physics); Huynh, B.H.; Prickril, B.C.; Kurtz, D.M.; Liu, M.Y.; 
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LeGall, J. Comision Nacional de Energia Atomica, Buenos Aires 
(Argentina). 1992. [164] (CONF-9210294—: LACAME '’92: Latin 
American conference on the applications of the Moessbauer effect, 
Buenos Aires (Argentina), 5-9 Oct 1992). In Latin American confer- 
ence on the applications of the Moessbauer effect. Order Number 
DE93615942. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. BACTERIA/enzymes; BACTERIA’ 
moessbauer effect; BACTERIA; ENZYMES; IRON 57; NITROGE- 
NASE; PROTEINS; QUALITATIVE CHEMICAL ANALYSIS 


10408 (INIS-mf-13443) Effect of fertilizer and irradiation 
sterilization on the degradation of lindane in soil. Bennaceur, 
M. (Centre de Developpement des Techniques Nucleaires, Algiers 
(Algeria). Agrochemical Division); Ghezal, F. Secretariat d’Etat a la 
Recherche, Algiers (Algeria). Oct 1992. [14] Source: OSTI; NTIS 
(US Sales Only); INIS. 

The effect of fertilizer and sterelization using irradiation were 
studied on the fate of lindane degradation in two soils under labo- 
ratory conditions. Degradation of lindane is higher in organic matter 
rich soil. Half life of product is respectively about one week and one 
month for both rich soil and poor soil. Fertilizer used decreases PH 
of soils and irradiation dose of 1 mrad seems to be insufficient to 
sterilize completely the soils. Ammonium nitrate stimulates slightly 
the degradations of lindane in soil (not sterilized) after two months. 


10409 (INIS-mf-13444) Persistence of 14C maneb in let- 
tuce plants an soil. Bennaceur, M. (Centre de Developpement 
des Techniques Nucleaires Algiers (Algeria). Agrochemical Divi- 
sion); Sennaoui, Z.; Meguenni, H. Secretariat d’Etat a la 
Recherche, Algiers (Algeria). Oct 1992. [7] Source: OSTI; NTIS 
(US Sales Only); INIS. 

Maneb residue is studied on lettuce plant and soil after spraying 
on greenhouse with 14C maneb. The residues declined with time. 
After 37 days from the application, 14C maneb residues in water 
extracts declined to 1,5. 10-2ug/g from 5,8. 10-1ug/g of the zero 
day sample in lettuce plants and 4,6. 10-3ug/g from 1,73. 10-1ug/g 
in soil. The 14C internals residues in lettuce and soil increase re- 
spectively till 16 days and 24 days, then decrease to 88% and 
4,05% after 37 days. ETU was present in lettuce plant after 8 days 
then decreases with time. Two metabolites were identified by TLC 
(EU,ETU). 


10410 (INIS-mf—13446) Radiation sterelization of chicken 
dejections for their incorporation in animal feed. Oularbi, S. 
(Centre de Developpement des Techniques Nucleaires Algiers (Al- 
geria). Lab. de Technologie de I'irradiation); Nouani, A. Secretariat 
d’Etat a la Recherche, Algiers (Algeria). Sep 1992. [13] Source: 
OSTI; NTIS (US Sales Only); INIS. 

Deshydrated chicken dejection obtained from chicken grown in 
battery were irradiated by using gamma rays and incorporated in 
the ovine and bovine food. Dejection presented a high content of 
nitrogen, and other minerals. Treatment done with a dose of 10kGy 
was biologically safe. Their incorporation in the ovine food allowed 
us to substitute the soybean by chicken dejection. 


10411 (NEI-DK—1048) Fertilization with carbon dioxide in 
greenhouses with the help of natural gas: Handbook and ex- 
amples of application. Molen, S.-A. (Maester Groen (Sweden)). 
Nordisk Gasteknisk Center, Hoersholm (Denmark). Nov 1992. 51p. 
(In Swedish). Order Number DE93761260. Source: OSTI; NTIS. 

It has been documented that an increased supply of carbon 
dioxide will result in a growth increase in greenhouse cultivation at 
an average of 26%. CO, can be produced by special natural gas 
burners placed in the greenhouse or in an existing central heating 
boiler with a pipe system leading to the building. A plant producing 
COz fertilization is described. Calculations of available CO2 must 
be estimated taking into account the absorption rate in the green- 
house plants and the amount of loss through ventilation windows. 
Supply varies significantly according to ventilation and weather 
conditions. Measurements have shown, it is claimed, that pollution 
levels from using combustion gases from natural gas for COz fertil- 
ization are very low. Computerized control systems can help to 
achieve growth increase with low CO, consumption. Use of a hot 
water accumulator in relation to a central boiler can help to opti- 
mize heat supply and COz fertilization. A 90 m® hot-water tank per 
hectar greenhouse area can help to keep the desired level of COp. 





Calculations have shown that the cost of retaining a 340 ppm CO. 
level throughout the season is ca. 35% lower when using a natural- 
gas fired central boiler and an accumulator when compared with 
using bottled CO. In some cases it is profitable to install a gas 
motor-generator to supply heat and electricity, but this will result in 
a heavier emission of carbon monoxide and nitrogen oxides. (AB). 


10412 (TVA-Bull-Z-314) Selected demonstration and edu- 
cational products/activities. Williams, R.J.; Mann, H.C. National 
Fertilizer and Environmental Research Center, Muscle Shoals, AL 
(United States). Jul 1992. 10p. Sponsored by Tennessee Valley 
Authority, Knoxville, TN (United States). Order Number 
DE93002587. Source: OSTI; NTIS. 

The information in this paper was assembled for several informal 
presentations to a variety of visitor groups during the summer of 
1992. A number of staff members at TVA’s National Fertilizer and 
Environmental Research Center (NFERC) found it useful as a 
quick overview for their use and for their sharing with external 
colleagues and customers. The paper is not meant to be an ex- 
haustive list or explanation of all products and services available 
from NFERC. However, the authors believe it will give a flavor and 
tenor of some of the ongoing activities of the Center, especially 
those activities relating to the retail fertilizer dealer. Programs over 
the years have focused on key aspects of nutrient efficiency and 
management. TVA is uniquely positioned to assist the fertilizer 
industry and US agriculture in protecting the environment from po- 
tential adverse environmental impacts of agriculture, especially for 
fertilizer and the attendant agrichemicals. TVA has the technical 
base and an ongoing working relationship with the fertilizer industry 
in technology development and introduction. Dealer education is 
very important in TVA programs in two aspects: (1) education for 
the dealer in meeting new environmental stewardship challenges 
from an operational perspective; and (2) education for the dealer in 
meeting the site-specific information needs of the farmer. 


10413 (TVA/NFERC-91/6) Fertilizer summary data 1990. 
Berry, J.T.; Hargett, N.L. National Fertilizer and Environmental Re- 
search Center, Muscle Shoals, AL (United States). May 1991. 
132p. Sponsored by Tennessee Valley Authority, Knoxville, TN 
(United States). (TVA-Bull-Y-219). Order Number DE93003917. 
Source: OSTI; NTIS. 

Fertilizer Summary Data, published biennially by the National 
Fertilizer and Environmental Research Center (NFERC), combines 
fertilizer application and consumption statistics, crop acreage, and 
farm income/expense data by state and region for the period 1970 
through 1990. This sixteenth edition contains statistics on commer- 
cial fertilizers sold for farm and nonfarm use, fertilizer distribution 
by class, and the leading fertilizer grades. Fertilizers are classified 
as single- or multiple-nutrient materials. Single-nutrient fertilizers, 
such as anhydrous ammonia (82-0-0), contain only one primary 
plant nutrient. Multiple-nutrient fertilizers contain two or more plant 
nutrients and include the ammonium phosphates and grades man- 
ufactured by dry or fluid mixing or chemical processing. In some 
cases, States report materials used in blending multiple-nutrient 
fertilizers as single-nutrient ingredients lather than the final manu- 
factured product. Fertilizer consumption statistics for 1970 through 
1980 are from US Department of Agriculture annual reports. An- 
nual consumption data for 1985 through 1990 are based on the 
tabulation of individual state fertilizer tonnage reports submitted an- 
nually to TVA for inclusion in the National record of fertilizer 
consumption, Commercial Fertilizers. Crop statistics, fertilizer appli- 
cation rates, and farm income and expense data are supplied by 
the National Agricultural Statistics Service and the Economic Re- 
search Service, USDA. 
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10176, 10308, 10337, 10366, 10367, 10378, 10390, 10401, 10532, 
10534, 10550, 10560 


10414 (AECL—10578) Fetal dosimetry workshop. Lamothe, 
E.S. (ed.). Atomic Energy of Canada Ltd., Chalk River, ON 
(Canada). Chalk River Nuclear Labs. Jun 1992. 18p. Sponsored by 
USDOE, Washington, DC (United States); Nuclear Regulatory 
Commission, Washington, DC (United States); Food and Drug Ad- 
ministration, Washington, DC (United States). DOE Contract 
AC05-760R00033. Agreement 0286-0286-AL. (CONF-9106318-2: 
AECL research fetal dosimetry workshop conference, Ontario 
(Canada), 25-26 Jun 1991). Order Number DE93005272. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Estimates of radiation dose from radionuclides inside the body 
are calculated on the basis of energy deposition in mathematical 
models representing the organs and tissues of the human body. 
Complex models may be used with radiation transport codes to 
calculate the fraction of emitted energy that is absorbed in a target 
tissue even at a distance from the source. Other models may be 
simple geometric shapes for which absorbed fractions of energy 
have already been calculated. Models of Reference Man, the 15- 
year-old (Reference Woman), the 10-year-old, the five-year-old, the 
one-year-old, and the newborn have been developed and used for 
calculating specific absorbed fractions (absorbed fractions of en- 
ergy per unit mass) for several different photon energies and many 
different source-target combinations. The Reference Woman model 
is adequate for calculating energy deposition in the uterus during 
the first few weeks of pregnancy. During the course of pregnancy, 
the embryo/fetus increases rapidly in size and, thus, requires sev- 
eral models for calculating absorbed fractions. In addition, the 
increases in size and changes in shape of the uterus and fetus re- 
sult in the repositioning of the maternal organs and in different 
geometric relationships among the organs and the fetus. This is 
especially true of the excretory organs such as the urinary bladder 
and the various sections of the gastrointestinal tract. Several mod- 
els have been developed for calculating absorbed fractions of 
energy in the fetus, including models of the uterus and fetus for 
each month of pregnancy and complete models of the pregnant 
woman at the end of each trimester. In this paper, the available 
modeis and the appropriate use of each will be discussed. 


10415 (AECS-PR/FRSR-60) The determination of Po-210 
and other natural radionuclides in Syrian tobacco. Othman, 
Ibrahim (Atomic Energy Commission, Damascus (Syrian Arab Re- 
public). Dept. of Radiation Protection and Nuclear Safety). Atomic 
Energy Commission, Damascus (Syrian Arab Republic). Dept. of 
Radiation Protection and Nuclear Safety. Sep 1992. [63] (in Ara- 
bic). Source: OSTI; NTIS (US Sales Only); INIS. 

The objective of this study was to determine natural radioactivity 
including Po-210 in tobacco leaves. Many varieties are cultivated in 
different parts of Syria. Gamma and alpha spectrometry were car- 
ried out on 79 samples. The concentration of natural radionuclides 
in Syrian tobacco is of the same order as elsewhere in the world. 
The radiation dose is mainly from Po-210. (author). 27 refs., 17 
tabs., 15 figs. 


10416 (BNL-46444(1992)) Fallout: The experiences of a 
medical team in the care of a Marshallese population acci- 
dently exposed to fallout radiation. Conard, R.A. Brookhaven 
National Lab., Upton, NY (United States). Sep 1992. 72p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC02-76CH00016. Order Number DE93004890. Source: OSTI; 
NTIS; INIS; GPO Dep. 

This report presents an historical account of the experiences of 
the Brookhaven Medical Team in the examination and treatment of 
the Marshallese people following their accidental exposure to ra- 
dioactive fallout in 1954. This is the first time that a population has 
been heavily exposed to radioactive fallout, and even though this 
was a tragic mishap, the medical findings have provided valuable 
information for other accidents involving fallout such as the recent 
reactor accident at Chernobyl. Noteworthy has been the unex- 
pected importance of radioactive iodine in the fallout in producing 
thyroid abnormalities. 


10417 (BNL-48186) Dose calculation and treatment plan- 
ning for the Brookhaven NCT Facility. Liu, H.B.; Brugger, R.M. 
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Brookhaven National Lab., Upton, NY (United States). [1992]. 8p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-76CH00016. (CONF-9209280—2: Neutron capture 
therapy for cancer, Columbus, OH (United States), 13-17 Sep 
1992). Order Number DE93005582. Source: OSTI; NTIS; GPO 
Dep. 

Consistency of the calculated to measured fluxes and doses in 
phantoms is important for confidence in treatment planning for 
Boron Neutron Capture Therapy at the Brookhaven Medical Re- 
search Reactor (BMRR). Two phantoms have been used to 
measure the thermal and epithermal flux and gamma dose distribu- 
tions for irradiations at the BMRR and these are compared to 
MCNP calculations. Since MCNP calculations in phantoms or mod- 
els woukd be lengthy if the calculations started each time with 
fission neutrons from the reactor core, a neutron source plane, 
which was verified by spectrum and flux measurements at the irra- 
diation port, was designed. Measured doses in phantoms are 
especially important to verify the simulated neutron source plane. 
Good agreement between the calculated and measured values has 
been achieved and this neutron source plane is now used to predict 
flux and dose information for oncologists to form treatment plans 
as well as designing collimator and room shielding. In addition, a 
program using MCNP calculated results as input has been devel- 
oped to predict reliable flux and dose distributions in the central 
coronal section of a head model for irradiation by the BMRR beam. 
Dosimetric comparisons and treatment examples are presented. 


10418 (CFFTP-G-9098) Dosimetry of skin-contact expo- 
sure to tritium gas contaminated surfaces. Legare, M. 
(McMaster Univ., Hamilton, ON (Canada)). TRIUMF, Vancouver, 
BC (Canada). Dec 1990. [77] Source: OSTI; NTIS (US Sales 
Only); INIS. 

The radiological hazards from tritium are usually associated with 
exposure to tritium oxide either by inhalation, ingestion or perme- 
ation through skin. However, exposure from skin contact with 
tritium gas contaminated surfaces represents a different radiologi- 
cal hazard in tritium removal facilities and future fusion power 
plants. Previous experiments on humans and more recent experi- 
ments on hairless rats at Chalk River Laboratories have shown 
that when a tritium gas-contaminated surface is brought into con- 
tact with intact skin, high concentrations of organically-bound 
tritium in urine and skin are observed which were not seen from 
single tritiated water (liquid or vapour form) contamination. The 
results of the rat experiments, which involved measurements of tri- 
tium activity in urine and skin, after contact with contaminated 
stainless steel, are described. These results are also compared to 
previous data from human experiments. The effect of various expo- 
sure conditions and different contaminated surfaces such as brass, 
aluminum and glass are analysed and related to the results from 
contaminated stainless steel exposure. Dosimetric models are be- 
ing developed in order to improve the basis for dose assessment 
for this mode of tritium uptake. The presently studied model is ex- 
plained along with the assumptions and methods involved in its 
derivation. The features of 'STELLA’, the software program used to 
implement the model, are discussed. The methods used to esti- 
mate skin and whole body dose from a model are demonstrated. 
Finally, some experiments for improving the accuracy of the model 
are proposed. Briefly, this study compares the results from animal 
and human experiments as well as different exposure conditions, 
and determines the range of whole body and skin dose that may 
be involved from skin-contact intake. This information is essential 
for regulatory purposes particularly in the derivation of doses for 
skin-contact contamination. (15 figs., 7 tabs., 29 refs.). 


10419 (CIEMAT—667) Effect of 8MOP plus treatment on 
survival and repair of plasmid pBR322. Bauluz, C.; Vidania, R. 
Centro de Investigaciones Energeticas, Medioambientales y Tecno- 
logicas (CIEMAT), Madrid (Spain). 1992. 83p. (in Spanish). Order 
Number DE93755545. Source: OSTI; NTIS. 

We have studied the lethality produced in pBR322 DNA after 
PUVA treatment (8-MOP+UVA). As recipients, we used a collection 
of E. coli strains differing in their repair capacities and analysed the 
involvement of several DNA repair pathways in the removal of 
plasmid lesions. We have also studied the effect of UVA radiation 
alone, in order to determine more precisely the effect attributable 
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only to psoralen molecules. Results showed a strong lethal effect 
derived from PUVA treatment; however, some plasmid recovery 
was achieved in bacterial hosts proficient in Excision repair and 
SOS repair. another repair pathway, only detectable at high density 
of lesions, appeared to be relevant for the removal of 8-MOP:DNA 
adducts. (author) 


10420 (CIEMAT-671) Mutation spectrum produced on 
PBR322 by 8&Methoxypsoralen plus UV-A light. Bauluz, C.; 
Vidania, R. Centro de Investigaciones Energeticas, Medioambien- 
tales y Tecnologicas (CIEMAT), Madrid (Spain). 1990. 62p. (In 
Spanish). Order Number DE93755547. Source: OSTI; NTIS. 

The mutagenic effect of 8-MOP+UVA (PUVA treatment) on 
pBR322 has been analysed by determining the frequency of muta- 
tion in the tet gene and identifying the type and position of the 
mutations produced inside a 276 pb-fragment (Bam-H1-Sall) of the 
same gene. pBR322 DNA was irradiated with UVA light in the pres- 
ence of increasing concentrations of 8-Methoxypsoralen (8-MOP). 
The number of psoralen adducts formed in pBR322 upon that 
treatment ranged from 0 to 10.7 adducts per plasmid molecule. 
Modified DNA samples were used to transform several strains of 
E. Coli (differing in their repair capacities), both in constitutive con- 
ditions and after sos pre-induction by 254 nm-irradiation of cells. 
Mutation frequencies in the tet gene showed to increase in the wild 
type and uvrA strains along with the number of psoralen adduts 
per plasmid molecule; higher mutation frequencies were found in 
cells that had been previously irradiated to induce the SOS expres- 
sion. Mutant plasmids were isolated from ApRTcS colonies and 
sequenced by the method of Maxam and Gilbert. Mutations ap- 
peared to be unique in most of the cases and were always 
punctual, i.e. affecting only to one base pair. The relative positions 
of the mutations showed a high frequency of coincidence among 
the sequenced fragments, indicating the existence of several DNA 
regions with high probability to mutated ("ot spots). (author) 


10421 (CNIC—00501) Radioprotective effect of antioxidants 
on human biood lymphocytes. Wang Mingsuo (Suzhou Medical 
Coll. (China)); Gu Xuandi; Zhu Genbo; Feng Jixing; Su Liaoyuan. 
China Nuclear Information Centre, Beijing, BJ (China). Sep 1991. 
[6] (In Chinese). (SMC—0061.). Source: OSTI; NTIS (US Sales 
Only); INIS. 

By using an improved fluorometric method with 2-thiobarbituric 
acid (TBA) as fluorometric agent, the antiradiation effects of four 
kinds of antioxidants on ®°Co +-ray irradiation inducing final prod- 
ucts of lipid peroxides (LPO), i.e. malodialdehyde (MDA) content 
changes in human blood lymphocytes, were investigated with LPO 
value as an indicator. The results of the experiment were as follow- 
ing: (1)The radioprotective effect of exogenous antioxidants added 
to human blood lymphocytes on radiation-induced LPO damage of 
cellular membrane were remarkable; (2)The radioprotective benefi- 
cial sequences of four kinds of antioxidants were arranged like this: 
SOD > VE >VC, Se*+; (3)Radioprotective effects of antioxidants 
on radiation-induced damage varied especially with the property of 
antioxidants, drug concentration, and pretreatment and monitoring 
time, etc., as well as irradiated dosage and various kinds of incu- 
bated cells. In addition, the mechanism of these antioxidants as 
radioprotectants on human blood lymphocytes is discussed in con- 
nection with LPO damage and radioprotection. 


10422 (CNIC—00502) Analysis of chlorophyll mutations in- 
duced by 7-rays in barley (hordeum vulgare). Wang Cailian 
(Inst. for Application of Atomic Energy, Zhejiang Academy of Agri- 
cultural Science (China)); Shen Mei; Xu Gang; Zhao Kongnan; 
Chen Qiufang. China Nuclear Information Centre, Beijing, BJ 
(China). Jun 1991. [9] (In Chinese). (CSNAS—0046.). Source: 
OSTI; NTIS (US Sales Only); INIS. 

Thirty varieties of dormant barley seeds were irradiated with 
187Cs +-rays. Dose-effect relations of chlorophyll mutation fre- 
quency in Mz seedling and differences resulting from cultured 
types or radiosensitive types were investigated. Experimental 
results show that the relations between chlorophyll mutation fre- 
quency and doses can be fitted by a linear regression equation Y 
= A+ BX. According to analysis of covariance, there is no consid- 
erable difference in various cultured types, but the difference of five 
different radiosensitive types is remarkable. The sensitive and 





intermediate types need much lower doses than other types to in- 
duce maximum chlorophyll mutation. 


10423 (CNIC—00531) Lymphocyte colony forming units and 
its application to the study of radiosensitivity. Ma Xiangrui 
(Suzhou Medical Coll. (China)); Wang Tao; Wang Hongyun. China 
Nuclear Information Centre, Beijing, BJ (China). Jul 1991. [9] (In 
Chinese). (SMC—0065.). Source: OSTI; NTIS (US Sales Only); 
INIS. 

Kinetics and radiosensitivity of human lymphocytes were studied 
by the techniques of monolayer agar culture and liquid culture in 
vitro. In the experiments of lymphocyte kinetics, PHA was desig- 
nated as a motogen for T lymphocyte. LPS, MEBC and BSA were 
chosen as mitogens for B lymphocyte. The data from thses experi- 
ments showed that under the alone or combination stimulation of 
LPS, MRBC and BSA, B lymphocytes developed to form colonies 
in agar culture (0.3%) with the same manner. The stimulation of 
LPS to B lymphocytes was most significant. By the day 6 after 
seeding, the numbers of colonies in agar culture were maximal. 
Whereas the numbers decreased significantly by the day 8. The 
number of T lymphocyte colonies increased with culture time within 
12 days. The peak of °H-TdR incorporation into T lymphocytes in 
liquid culture occured at 5th day after seeding. The data above- 
mentioned demonstrated that the kinetics of lymphocytes cultured 
in two kinds of environments were different. The studies of the ra- 
diosensitivity of T lymphocytes showed that the decreasing in the 
number of colonies and rate of 9H-TdR incorporation varied in dif- 
ferent dose ranges. In the range of 0~1.0 Gy, r = -0.96, Do value 
was 1.71 Gy for TL-CFC in agar culture, r = -.96, Do value was 
4.34 Gy for the proliferation T lymphocytes in liquid culture. In the 
range of 1.06.0 Gy, r were -0.99 and -0.98, the Do were 5.88 
and 7.36 Gy respectively. The declining tendency in colonies 
formed by BL-CFC was the same as that of TL-CFC, r = -0.97, for 
the range of 01.0 Gy, r = -0.97, for the range of 1.0~3.0, the Dp 
values were 1.35 and 4.36 Gy respectively. The results from these 
experiments shown that the colony technique was a good method 
for the study in radiosensitivity. 


10424 (CNIC—00551) Biological effects of Co +-ray irradi 
ation on lymphocyte chemoluminescence. Mao Zijun (Suzhou 
Medical Coll. (China)); Su Xiao. China Nuclear Information Centre, 
Beijing, BU (China). Nov 1991. [8] (SMC—0067.). Source: OSTI; 
NTIS (US Sales Only); INIS. 

Utilizing lymphocyte chemiluminescence technique, the biological 
effects of ®°Co +-ray irradiation on lymphocyte chemiluminescence 
(Ly-CL) stimulated with PHA or ConA in vitro were investigated. 
The results showed: (1) 0.25 Gy ©°Co 4-ray irradiation showed a 
tendency to increase (P > 0.05), 0.5 Gy showed significant in- 
crease in Ly-CL(p < 0.05), 1 Gy produced significant suppression 
(P < 0.01). (2) 2x16 Gy ®Co +-ray irradiation also expressed 
suppressive effects on Ly-CL caused by two different concentration 
of ConA (50 100 yg/mL)(P < 0.01). Linear regression analysis 
showed that there was a significant correlation between the inten- 
sity of Ly-CL and irradiation dose (P < 0.0005). (3) 2~16 Gy Co 
+-fay irradiation failed to produce suppressive effects on Ly-CL 
time (P > 0.05). 


10425 (CNIC—00557) Bibliography of selected research re- 
ports on occupational medicine in nuclear industry of China 
(list of subjects, 1958-1988). Wu Qi (Bureau of Safety, Protection 
Environment and Health, China National Nucl. Corporation, Beijing 
(China)); Sun Jinkai; Zhang Xuzong; Li Guangyu; Chen Shaojia; Ni 
Xiangting. China Nuclear Information Centre, Beijing, BJ (China). 
Oct 1991. [86] (BSPEH-0005.). Source: OSTI; NTIS (US Sales 
Only); INIS. 

A bibliography of 648 research reports on occupational medicine 
in the past 30 years in nuclear industry is presented. It gives only a 
list of titles with affiliations. It contains four parts. The first part is 
on experimental study including internal contamination with ra- 
dionuclides, radiobiology, radiotoxicology and radiohygiene. The 
second part focuses on epidemiological investigation including 
radioepidemiological investigation and on-site investigation of occu- 
pational detriment. The third part concentrates on radiation injury 
clinic, including internal contamination with radionuclides, G-ray 
skin injury radiohematology, emergency handling for radiation acci- 
dent, as well as silicosis and lung cancer of uranium miners. And 
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the last part gives space to occupational detriment from non- 
radiation industrial poisonous materials. 


10426 (CONF-870335—4) A model of the circulating blood 
for use in radiation dose calculations. Hui, T.E.; Poston, J.W. 
Sr. Texas A and M Univ., College Station, TX (United States). 
Dept. of Nuclear Engineering. [1987]. 19p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG05-88ER60707. 
From International conference on radiation dosimetry and safety; 
Taipei (China); 2-4 Mar 1987. Order Number DE93004512. Source: 
OSTI; NTIS; GPO Dep. 

Over the last few years there has been a significant increase in 
the use of radionuclides in leukocyte, platelet, and erythrocyte 
imaging procedures. Radiopharmaceutical used in these proce- 
dures are confined primarily to the blood, have short half-lives, and 
irradiate the body as they move through the circulatory system. 
There is a need for a model, to describe the circulatory system in 
an adult human, which can be used to provide radiation absorbed 
dose estimates for these procedures. A simplified model has been 
designed assuming a static circulatory system and including major 
organs of the body. The model has been incorporated into the 
MIRD phantom and calculations have been completed for a num- 
ber of exposure situations and radionuclides of clinical importance. 
The model will be discussed in detail and results of calculations 
using this model will be presented. 


10427 (CONF-8909220-3) The development of early pedi- 
atric models and their application to radiation absorbed dose 
calculations. Poston, J.W. Texas A and M Univ., College Station, 
TX (United States). Dept. of Nuclear Engineering. [1989]. 18p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG05-88ER60707. From Conference on dosimetry of ad- 
ministered radionuclides; Washington, DC (United States); 21-22 
Sep 1989. Order Number DE93004511. Source: OSTI; NTIS; INIS; 
GPO Dep. 

This presentation will review and describe the development of 
pediatric phantoms for use in radiation dose calculations . The de- 
velopment of pediatric models for dose calculations essentially 
paralleled that of the adult. In fact, Snyder and Fisher at the Oak 
Ridge National Laboratory reported on a series of phantoms for 
such calculations in 1966 about two years before the first MIRD 
publication on the adult human phantom. These phantoms, for a 
newborn, one-, five-, ten-, and fifteen-year old, were derived from 
the adult phantom. The “pediatric” models were obtained through a 
series of transformations applied to the major dimensions of the 
adult, which were specified in a Cartesian coordinate system. 
These phantoms suffered from the fact that no real consideration 
was given to the influence of these mathematical transformations 
on the actual organ sizes in the other models nor to the relation of 
the resulting organ masses to those in humans of the particular 
age. Later, an extensive effort was invested in designing “individ- 
ual” pediatric phantoms for each age based upon a careful review 
of the literature. Unfortunately, the phantoms had limited use and 
only a small number of calculations were made available to the 
user community. Examples of the phantoms, their typical dimen- 
sions, common weaknesses, etc. will be discussed. 


10428 (CONF-930165—-1) Human health risk assessment 
screening approach for evaluating contaminants at source 
control and integrator operable units. Blaylock, B.G. (Oak Ridge 
National Lab., TN (United States)); Frank, M.L.; Hoffman, F.O.; 
Miller, P.D.; White, R.K.; Purucker, S.T.; Redfearn, A. Oak Ridge 
National Lab., TN (United States). Oct 1992. 15p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC05- 
840R21400. From 1992 Water Federation Environment specialty 
conference on how clean is clean; Washington, DC (United 
States); 13 Jan 1993. Order Number DE93006208. Source: OSTI; 
NTIS; INIS; GPO Dep. 

A more streamlined approach is proposed for executing the Re- 
medial Investigation/Feasibility Study Process. This approach 
recognizes the uncertainties associated with the process, particu- 
larly regarding the derivation of human health risk estimates. The 
approach is tailored for early identification of sites and contami- 
nants of immediate concern, early remediation of such sites, and 
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early identification of low-risk sites that can be eliminated from fur- 
ther investigations. The purpose is to hasten the clean-up process 
and do so in a cost-effective manner. 


10429 (DOE/EH-0268P) Radiation exposures for DOE and 
DOE contractor employees, 1989: Twenty-second annual re- 
port. Smith, M.H. (Pacific Northwest Lab., Richland, WA (United 
States)); Eschbach, P.A.; Harty, R.; Millet, W.H.; Scholes, V.A. Pa- 
cific Northwest Lab., Richland, WA (United States). Dec 1992. 
283p. Sponsored by USDOE, Washington, DC (United States). Or- 
der Number DE93005907. Source: OSTI; NTIS; INIS; GPO Dep. 

Report includes special topic on: Assessment of fetal exposure. 

All US Department of Energy (DOE) and DOE contractors, are 
required to submit occupational radiation exposure records to a 
central depository. In 1989, data were required to be submitted for 
all employees who were required to be monitored in accordance 
with DOE Order 5480.11 and for all visitors who had a positive ex- 
posure. The data required included the external penetrating 
whole-body dose equivalent, the shallow dose equivalent, and a 
summary of internal depositions of radioactive material above 
specified limits. Data regarding the exposed individuals included 
the individual's age, sex, and occupational category. This report is 
a summary of the external penetrating whole-body dose equiva- 
lents and shallow dose equivalents reported by DOE and DOE 
contractors for the calendar year 1989. A total of 90,882 DOE and 
DOE contractor employees were reported to have been monitored 
for whole-body ionizing radiation exposure during 1989. This repre- 
sents 53.6% of all DOE and DOE contractor employees and is an 
increase (4.3 %) from the number of monitored employees for 1988. 
In addition to the employees, 12,643 visitors were monitored. 


10430 (DOE/ER/60393-7) [Mutagenic effect of tritium on 
DNA of Drosophila melanogaster]: Progress report. Louisiana 
State Univ., Baton Rouge, LA (United States). [1992]. 7p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FG05-86ER60393. Order Number DE93007307. Source: OSTI; 
NTIS; GPO Dep. 


During this past year the emphasis has been on identifying the 


break point of the deletions in alcohol dehydrogenase induced by 
tritium. 


10431 (DOE/ER/60707-T2) A study of a tissue equivalent 
gelatine based tissue substitute. Spence, J.L. Texas A and M 
Univ., College Station, TX (United States). Nov 1992. 56p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FG05-88ER60707. Order Number DE93004514. Source: OSTI; 
NTIS; GPO Dep. 

A study of several tissue substitutes for use as volumetric 
dosimeters was performed. The tissue substitutes studied included 
tissue substitutes from previous studies and from ICRU 44. The 
substitutes were evaluated for an overall match to Reference Man 
which was used as a basis for this study. The evaluation was 
based on the electron stopping power, the mass attenuation coeffi- 
cient, the electron density, and the specific gravity. The tissue 
substitute chosen also had to be capable of changing from a liquid 
into a solid form to maintain an even distribution of thermolumine- 
sent dosimetry (TLD) powder and then back to a liquid for recovery 
of the TLD powder without adversely effecting the TLD powder. 
The gelatine mixture provided the closest match to the data from 
Reference Man tissue. The gelatine mixture was put through a 
series of test to determine it’s usefulness as a reliable tissue sub- 
stitute. The TLD powder was cast in the gelatine mixture and 
recovered to determine if the TLD powder was adversely effected. 
The distribution of the TLD powder after being cast into the gelatin 
mixture was tested in insure an even was maintained. 


10432 (DOE/ER/60707—-T3) A linear, time-varying simula- 
tion of the respiratory tract system. Hernandez, O. Texas A and 
M Univ., College Station, TX (United States). Nov 1992. 112p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG05-88ER60707. Order Number DE93004515. Source: 
OSTI; NTIS; GPO Dep. 

These results show that regional deposition efficiencies of 
inhaled particles are highly dependent on the level of physical ac- 
tivity in all the spectrum of thermodynamic and aerodynamic 
aerosol particle sizes; also it was shown that for particles in the 
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aerodynamic size range, the values of regional deposition efficien- 
cies at the inner regions of the lung are highly dependent on age. 
In addition, the shape of regional deposition efficiency curves as a 
function of particle size have a similar behavior for all ages; thus, 
any variation of the airway geometry and respiratory physiological 
parameters such as tidal volumes and breathing frequencies due to 
age difference do not cause a change in the fundamental mecha- 
nisms of deposition. Thus, for all the cases of physical activity and 
age dependency, the deposition of ultrafine aerosol particles is 
highly enhanced by diffusive processes in all regions of the respira- 
tory tract, and for very large aerosol size particles this behavior is 
repeated again due to impaction and sedimentation mechanisms. 
Although the results presented at this work, are the result of com- 
puter simulations based on different sources of experimental data, 
the structure of the computer simulation code BIODEP is flexible 
enough to the acquisition of any kind of new experimental informa- 
tion in terms of biokinetic analysis and regional deposition 
parameters. In addition, since the design of BIODEP was intended 
for easy access to the users, then with exception of the subroutine 
DIVPAG, at this moment, the modular design of BIODEP using 
FORTRAN 77 allows the implementation of all the subroutines of 
BIODEP to be used in a interactive mode with any microcomputer. 


10433 (DOE/ER/60724-3) [Computer simulated images of 
radiopharmaceutical distributions in anthropomorphic phan- 
toms]: Performance report. Yale Univ., New Haven, CT (United 
States). 17 May 1991. 6p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG02-88ER60724. Order Number 
DE93007029. Source: OSTI; NTIS; GPO Dep. 

We have constructed an anatomically correct human geometry, 
which can be used to store radioisotope concentrations in 51 vari- 
ous internal organs. Each organ is associated with an index number 
which references to its attenuating characteristics (composition and 
density). The initial development of Computer Simulated Images of 
Radiopharmaceuticals in Anthropomorphic Phantoms (CSIRDAP) 
over the first 3 years has been very successful. All components of 
the simulation have been coded, made operational and debugged. 


10434 (EGG-SARE-10463) Two-stage sampling for accep- 
tance testing. Atwood, C.L.; Bryan, M.F. EG and G Idaho, Inc., 
Idaho Fails, ID (United States). Sep 1992. 27p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC07- 
761D01570. Order Number DE93005234. Source: OSTI; NTIS; 
GPO Dep. 

Sometimes a regulatory requirement or a quality-assurance pro- 
cedure sets an allowed maximum on a confidence limit for a mean. 
If the sample mean of the measurements is below the allowed 
maximum, but the confidence limit is above it, a very widespread 
practice is to increase the sample size and recalculate the confi- 
dence bound. The confidence level of this two-stage procedure is 
rarely found correctly, but instead is typically taken to be the nomi- 
nal confidence level, found as if the final sample size had been 
specified in advance. In typical settings, the correct nominal a 
should be between the desired P(Type | error) and half that value. 
This note gives tables for the correct a to use, some plots of power 
curves, and an example of correct two-stage sampling. 


10435 (EHD-TR-151) Radiation protection in veterinary 
medicine: Recommended safety procedures for installation 
and use of veterinary x-ray equipment - safety code 28. De- 
partment of National Health and Welfare, Ottawa, ON (Canada). 
Health Protection Branch. 1991. [89] Source: OSTI; NTIS (US 
Sales Only); INIS. 

Diagnostic radiology is an essential part of present-day veteri- 
nary practice. The need for radiation protection exists because 
occupational exposure to ionizing radiation can result in deleterious 
effects that may manifest themselves not only in exposed individu- 
als but in their descendants as well. These are respectively called 
somatic and genetic effects. Somatic effects are characterized by 
observable changes occurring in the body organs of the exposed 
individual. These changes may appear from within a few hours to 
many years later, depending on the amount and duration of expo- 
sure of the individual. In veterinary medicine, the possibility that 
anyone may be exposed to enough radiation to create somatic ef- 
fect is extremely remote. Genetic effects are more a cause for 
concern at the lower doses used in veterinary radiology. Although 





the radiation doses may be small and appear to cause no observ- 
able damage, the probability of chromosomal damage in the germ 
cells, with the consequence of mutations, does exist. These muta- 
tions may give rise to genetic defects and therefore make these 
doses significant when applied to a large number of individuals. 
There are two main aspects of the problem to be considered. First, 
personnel working with X-ray equipment must be protected from 
excessive exposure to radiation during their work. Secondly, per- 
sonnel in the vicinity of veterinary X-ray facilities and the general 
public require adequate protection. 


10436 (FRNC-TH-3724) Historical accounts of the radia- 
tion protection- Dosimetric surveillance of L. Berard Center 
personnel from 1960 to 1988. Paoletti, H. Lyon-1 Univ., 69 - 
Villeurbanne (France). Sep 1990. [189] (In French). Source: OSTI; 
NTIS (US Sales Only); INIS. 

In this thesis, the author describes the discovery of radiations, 
their first medical applications and first accidents that have been in 
the beginning of radiation protection and of its development. The 
author explains how the dosimetric monitoring has been organized 
at L. Berard Centre in Lyon (France). 


10437 (IA-1471, pp. 187-189) Reassessment of high and 
intermediate doses from residual dose and photo-transferred 
thermoluminescence. Ben-Shachar, B.; German, U.; Rachmian, 
Y.; Naim, E. Weizmann Inst. of Science, Rehovoth (israel). Dept. 
of Physics. Aug 1992. In Research laboratories annual report 
1991. [247] Order Number DE93609217. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. THERMOLUMINESCENT DOSIMETRY/ 
accuracy; ACCURACY 
10438 


(IA-1471, pp. 186-187) The minimum measurable 


dose of the sensitive Harshaw thermoluminescent dosimeters. 
Ben-Shachar, B.; German, U.; Naim, E. Weizmann Inst. of Sci- 
ence, Rehovoth (Israel). Dept. of Physics. Aug 1992. In Research 


laboratories annual report 1997. [247] Order 
DE93609217. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. THERMOLUMINESCENT DOSEMETERS/ 
sensitivity; SENSITIVITY 


Number 


10439 (IAEA-R-6012-F) intercomparison of personal moni 
toring services in the Asian/Pacific region: Final report for the 
period 15 June 1991 - 14 June 1992. Hargrave, N. (Australian 
Radiation Lab., Vallambie (Australia). Dosimetry and Standards 
Group). International Atomic Energy Agency, Vienna (Austria). Sep 
1992. [51] Source: OSTI; NTIS (US Sales Only); INIS. 

The Australian Radiation Laboratory in 1991 conducted an Inter- 
national intercomparison of Personal Radiation Monitoring Services 
in the Asia/Pacific region. Twenty-nine (29) organizations from six- 
teen (16) countries took part in the study. Both thermoluminescent 
dosemeters (TLD) and conventional film badge dosemeters were 
submitted for evaluation. The intercomparison involved participants 
submitting 25 dosemeters including transit controls to the Aus- 
tralian Radiation Laboratory for exposure. Seven radiation beams 
of varying beam quality were used. Both film dosemeters and 
TLDs were irradiated with 'S7Cs gamma rays, X-rays and 2.0 MeV 
maximum energy beta rays from a °°Sr/®Y source. The delivered 
dose equivalents were in the range 0.2 to 9 mSv. The majority of 
participants underestimated both the superficial and penetrating 
dose equivalents. The scatter in results was greatest for the X-ray 
beam qualities. 25 refs, 7 figs, 6 tabs. 


10440 (INFO—-0358) lonizing radiation in tumor promotion 
and progression. Mitchel, R.E.J. (Atomic Energy of Canada Ltd., 
Chalk River, ON (Canada). Chalk River Nuclear Labs.). Atomic En- 
ergy Control Board, Ottawa, ON (Canada). Aug 1990. [42] Project 
no. 7.130.1. Source: OSTI; NTIS (US Sales Only); INIS. 

Chronic exposure to beta radiation has been tested as a tumor 
promoting or progressing agent. Dorsal skin of groups of 25 female 
SENCAR mice first exposed to DMBA then chronically exposed to 
strontium-90/yttrium-90 beta radiation was tested as a stage 1, 
stage 2 or complete skin tumor promoter. Exposure of initiated 
mice to 0.5 gray twice a week for 13 weeks produced no papillo- 
mas, indicating no action as a complete promoter. Another similar 
group of animals was chemically promoted through stage 1 (with 
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TPA) followed by 0.5 gray of beta radiation twice a week for 13 
weeks. Again no papillomas developed indicating no action of 
chronic radiation as a stage 2 tumor promoter. The same radiation 
exposure protocol in another DMBA initiated group receiving both 
stage 1 and 2 chemical promotion resulted in a decrease in papil- 
loma frequency, compared to the control group receiving no beta 
irradiation, indicating a tumor preventing effect of radiation at stage 
2 promotion, probably by killing initiated cells. Chronic beta radia- 
tion was tested three different ways as a stage 1 tumor promoter. 
When compared to the appropriate control, beta radiation given af- 
ter initiation as a stage 1 promoter, after initiation and along with a 
known stage 1 chemical promoter (1.0 gray twice a week for 2 
weeks), or prior to initiation as a stage 1 promoter (0.5 gray twice 
a week for 4 weeks), each time showed a weak (= 15% stimula- 
tion) but statistically significant ability to act as a stage 1 promoter. 
When tested as a tumor progressing agent delivered to preexisting 
papillomas, beta radiation (0.5 gray twice a week for 13 weeks) in- 
creased carcinoma frequency from 0.52 to 0.68 carcinoma/animal, 
but this increase was not statistically significant at the 95% 
confidence level. We conclude that in the addition to the known ini- 
tiating, progressing and complete carcinogenic action of acute 
exposures to ionizing radiation, chronic exposure to beta radiation 
can act as a weak stage 1 promotor. 


10441 (INFO-0362) Canada’s radiation scandal?. Atomic 
Energy Control Board, Ottawa, ON (Canada). Dec 1990. [14] 
Source: OSTI; NTIS (US Sales Only); INIS. 

In July 1990, Greenpeace distributed a 16-page treatise entitled 
‘Canada’s Radiation Scandal’ to a wide audience. The bottom line 
of the Greenpeace critique was that ‘Canada's radiation limits are 
among the worst in the developed world’. This is a commentary on 
the Greenpeace pamphlet from the Atomic Energy Control Board 
(AECB), the body that sets and enforces radiation standards cover- 
ing the use of nuclear energy in Canadian industry, science and 
medicine. 


10442 (INFO-0374) Rapid determination of radon daughter 
concentrations. Bigu, J. (Department of Energy, Mines and 
Resources, Elliot Lake, ON (Canada). Elliot Lake Lab.). Atomic En- 
ergy Control Board, Ottawa, ON (Canada). Aug 1990. [126] Project 
no. 4.127.1. Source: OSTI; NTIS (US Sales Only); INIS. 

A technical evaluation of four radon 222 progeny measuring in- 
struments has been conducted. The evaluation has been carried 
out under laboratory controlled conditions and at several locations 
in an underground uranium mine. The laboratory evaluation con- 
sisted of a thorough study of the behaviour and performance of the 
instruments under a wide variety of environmental conditions such 
as radon 222 gas concentration, radon 222 progeny concentration, 
temperature, relative humidity, aerosol concentration, and gamma- 
field exposure. The four instruments tested were: the Pylon 
WL-1000C, the MDA IWLN-811, the MIMIL IIM, and the EDA WLM- 
30. The readings of the instruments were compared with a widely 
accepted radon 222 progeny concentration measuring method, 
namely, the Thomas-Tsivoglou method. Two variables affected two 
instruments significantly, namely, under high aerosol concentration 
conditions, one of the instruments (EDA WLM-30) ceased to oper- 
ate because of filter loading. The other variable was gammaz-field 
exposure which affected another instrument (MDA-811) adversely. 
The instruments were rated according to several criteria. The over- 
all best performer was the MIMIL IIM, although other instruments 
also fared quite well under a variety of experimental conditions. 


10443 (INFO-0376) The selection and use of control 
groups in epidemiologic studies of radiation and cancer. 
Howe, G.R.; Friedenreich, C.M.; Howe, P.D. Atomic Energy Con- 
trol Board, Ottawa, ON (Canada). Sep 1990. [187] Source: OSTI; 
NTIS (US Sales Only); INIS. 

Current risk estimates for radiation-induced cancer are based on 
epidemiologic studies of humans exposed to high doses of 
radiation. A critical feature of such studies is the selection of an ap- 
propriate control group. This report presents a detailed examination 
of the principles underlying the selection and use of control groups 
in such epidemiologic studies. It is concluded that the cohort study 
is the preferred design, because of the rarity of exposure to high 
levels of radiation in the general population and because the co- 
hort design is less susceptible to bias. This report also assesses 
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potential bias in current risk estimates for radiation-induced cancer 
due to inappropriate choice and use of control groups. Detailed 
summaries are presented for those epidemiologic studies on which 
the BEIR IV risk estimates are based. It is concluded that con- 
founding is by far the major potential concern. Bias is probably 
negligible in risk estimates for breast cancer. For lung cancer, risk 
estimates may be underestimated by about 30 percent for males 
and 10 percent for females due to confounding of smoking and ra- 
diation exposure. For leukemia and cancers of the thyroid and 
bone, the absence of established non-radiation risk factors with a 
high prevalence in the population under study suggests that there 
is unlikely to be any substantial confounding radiation risk esti- 
mates. Finally, lifetime excess mortality risks have been estimated 
for several of the cancers of interest following exposure to radiation 
based on Canadian age-, sex- and cause-specific mortality rates. It 
is concluded that errors in measurement exposure, uncertainty in 
extrapolating the results of high dose studies to low doses and low 
dose rates, and sampling variation in the epidemiologic studies 
contribute far more to uncertainty in current risk estimates than do 
any biases in the epidemiologic studies introduced by inappropriate 
selection and use of control groups. (161 refs., 19 tabs.). 


10444 (INIS-BR-3097) Standard ’Principle guides of radio- 
protection’: introduced concepts and future forecasting. 
Dagnino, R. Instituto Brasileiro de Petroleo, Rio de Janeiro, RJ 
(Brazil). 1989[6] (CONF-8908300-: 7. Seminar on Industrial Safety, 
Salvador (Brazil), 22-25 Aug 1989). Source: OSTI; NTIS (US Sales 
Only); INIS. 

The main topics introduced by the new CNEN standard NE 3.01 
- Basic Directrix of Radioprotection directly associated to the field 
work in industrial radiography are presented. It’s showed a practi- 
cal example which evidences the need of information exchange 
among the industrial security, radiological safety and quality control 
staffs for the continuity of works in this area. (author). 


10445 (INIS-BR-3098) Resistance to Benomyl and copper 
oxychloride of Verticillium lecanii, bio control agent of 
Hemileia vastratrix, causal agent of rust coffee plants. Conus, 
G.A.; Melo, I.S. Sao Paulo Univ., Piracicaba, SP (Brazil). Escola 
Superior de Agricultura Luiz de Queiroz; Empresa Brasileira de 
Pesquisa Agropecuaria, Jaguariuna, SP (Brazil). Centro Nacional 
de Pesquisa de Defesa da Agricultura. 1989[2] (In Portuguese). 
(CONF-8908298-: 3. Brazilian Meeting on Biological Control of 
Plant Diseases, Salvador (Brazil), 22-25 Aug 1989). Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short communication. FUNGI/coffee plants; FUNGI/ultraviolet ra- 
diation; BENZIMIDAZOLES; FUNGI; FUNGICIDES; INSECTS 


10446 (INIS-BR-3099) Obtention of Verticillium lecanii re- 
sistant to ultraviolet light and evaluation of it capacity of 
control of Hemileia vastratrix, casual agent of coffee plant. 
Conus, G.A.; Melo, 1.S. Sao Paulo Univ., Piracicaba, SP (Brazil). 
Escola Superior de Agricultura Luiz de Queiroz; Empresa Brasileira 
de Pesquisa Agropecuaria, Jaguariuna, SP (Brazil). Centro 
Nacional de Pesquisa de Defesa da Agricultura. 1989[1] (In Por- 
tuguese). (CONF-8908298-: 3. Brazilian Meeting on Biological 
Control of Plant Diseases, Salvador (Brazil), 22-25 Aug 1989). 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. FUNGI/coffee plants; FUNG//ultraviolet ra- 
diation; COMPARATIVE EVALUATIONS; FUNGI; MUTAGENESIS 


10447 


(INIS-BR-3100) Obtention of new bio types of Tri- 
choderma viride antagonistic to Sclerotinia minor Jajjer. Melo, 
IS. Sao Paulo Univ., Piracicaba, SP (Brazil). Escola Superior de 


Agricultura Luiz de Queiroz; Empresa Brasileira de Pesquisa 
Agropecuaria, Jaguariuna, SP (Brazil). Centro Nacional de 
Pesquisa de Defesa da Agricultura. 1989[1] (In Portuguese). 
(CONF-8908298-: 3. Brazilian Meeting on Biological Control of 
Plant Diseases, Salvador (Brazil), 22-25 Aug 1989). Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short communication. FUNGI/ultraviolet radiation; FUNGI; LET- 
TUCE; MUTAGENESIS 


10448 (INIS-BR-3101) Trichoderma harzianum mutants re- 
sistant to iprodione and antagonistic to Sclerotinia minor. 
Silva, A.C.F. da; Melo, I.S. Sao Paulo Univ., Piracicaba, SP 
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(Brazil). Escola Superior de Agricultura Luiz de Queiroz; Empresa 
Brasileira de Pesquisa Agropecuaria, Jaguariuna, SP (Brazil). Cen- 
tro Nacional de Pesquisa de Defesa da Agricultura. 1989[1] (in 
Portuguese). (CONF-8908298-: 3. Brazilian Meeting on Biological 
Control of Plant Diseases, Salvador (Brazil), 22-25 Aug 1989). 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. FUNG//lettuce; FUNG//ultraviolet radiation; 
FUNGI; LETTUCE; MUTANTS 


10449 (INIS-GB-467) AEA Technology report on safety and 
the environment 1991/92. AEA Technology, Harwell (United King- 
dom). 1992[21] Source: OSTI; NTIS (US Sales Only); INIS. 

Safety management has been a key activity for AEA throughout 
our history. This will continue to be the case as our commercial 
strategy is developed to meet the needs of our customers. The 
provision of high quality service is central to AEA’s objectives - and 
safety is an important part of our quality management system. This 
report describes AEA’s safety arrangements and performance over 
the last year. The considerable resources which we have devoted 
to radiological protection - and increasingly to general industrial 
safety matters - show that we have a good record in managing the 
safety of our employees and of the public. We set objectives and 
targets consistent with our aim to have a demonstrably high level 
of safety performance. This report also highlights our commitment 
to protection of the environment. The careful attention which we 
have paid for many years to limiting the environmental effects of 
our radiological operations has been broadened to a more gener- 
ally based environmental protection policy. AEA is pleased to be 
associated - both in regard to our own operations and as a sup- 
plier of consultancy services in environmental protection - with the 
increasing efforts made in this area by the business world. (UK). 


10450 (INIS-GB-472) Annual report 1991-1992. National Ra- 
diological Protection Board, Chilton (United Kingdom). 1992. [16] 
Source: OSTI; NTIS (US Sales Only); INIS. 

The Annual Report 1991-92 contains an update on the NRPB’s 
role in international and national standards, the technical services 
provided by the NRPB, their work on environmental, biomedical 
and physical sciences, the status of NRPB publications giving ad- 
vice, the NRPB’s finances, its senior directing staff and finally 
NRPB members. (UK). 


10451 (INIS-JP-008) Proceedings of the international con- 
ference on radiation effects and protection. Japan Atomic 
Energy Research Inst., Tokyo (Japan). 1992 558p. (CONF- 
9203223-: International conference on radiation effects and 
protection, Mito (Japan), 18-20 Mar 1992). Order Number 
DE93764166. Source: OSTI; NTIS; INIS. 

This issue is the collection of the papers presented at the title 
conference. The 83 of the presented papers are indexed individu- 
ally. (J.P.N.). 


10452 (INIS-mf-13374) 13th AINSE radiation biology con- 
ference: conference handbook: Program, abstracts and 
general information. Australian Inst. of Nuclear Science and 
Engineering, Lucas Heights, NSW (Australia). 1991[63] (CONF- 
9110426-: AINSE rediation biology conference, Lucas Heights 
(Australia), 2-4 Oct 1991). Order Number DE93609131. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The forty one papers presented at this conference covered the 
areas of radiation induced lesions, apoptosis, genetics and radiobi- 
ological consequences of low level radiation exposure, clinical 
applications of radiation, mammalian celis radiosensitivity and 
radiation-activated proteins. 


10453 (INIS-mf-13374, pp. 43) Some aspects of the back- 
ground and radiobiological consequences of the Chernobyl 
accident. Martin, R.F. (Peter MacCallum Cancer Inst., Melbourne 
(Australia). Molecular Sciences Group). Australian Inst. of Nuclear 
Science and Engineering, Lucas Heights, NSW (Australia). 1991. 
[63] (CONF-9110426—: AINSE rediation biology conference, Lucas 
Heights (Australia), 2-4 Oct 1991). In 13th AINSE radiation biology 
conference: conference handbook. Order Number DE93609131. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 1 ref. HUMAN POPULATIONS/ 
radiosensitivity; REACTOR ACCIDENTS/chernobylsk-4 reactor; 





REACTOR ACCIDENTS/radiobiology; BIOLOGICAL RADIATION 
EFFECTS; CESIUM 137; DATA BASE MANAGEMENT; DATA 
COMPILATION; FALLOUT; RADIOSENSITIVITY; RADIOECOL- 
OGY; RADIOBIOLOGY; STATISTICAL DATA 


10454 (INIS-mf-13374, pp. 45) Biological dosimetry after 
radiation accidents. Prosser, J.S. (Australian Nuclear Science 
and Technology Organisation, Lucas Heights (Australia)). Aus- 
tralian Inst. of Nuclear Science and Engineering, Lucas Heights, 
NSW (Australia). 1991. [63] (CONF-9110426-: AINSE rediation bi- 
ology conference, Lucas Heights (Australia), 2-4 Oct 1991). In 13th 
AINSE radiation biology conference: conference handbook. Order 
Number DE93609131. Source: OSTI; NTIS (US Sales Only); INIS. 
Short communication. DOSIMETRY/biological indicators; RADI- 
ATION ACCIDENTS/biological indicators; BLOOD CELLS; 
CHROMOSOMAL ABERRATIONS; DOSIMETRY; SENSITIVITY 


10455 (INIS-mf—13374, pp. 12) The interaction of oxygen 
with photoexcited states of some DNA-binding drugs. Nel, 
Petronella (Melbourne Univ., Parkville (Australia). Dept. of Chem- 
istry); Cooper, R.; Martin, R. Australian Inst. of Nuclear Science 
and Engineering, Lucas Heights, NSW (Australia). 1991. [63] 
(CONF-9110426-: AINSE rediation biology conference, Lucas 
Heights (Australia), 2-4 Oct 1991). In 13th AINSE radiation biology 
conference: conference handbook. Order Number DE93609131. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. DNA/radiosensitizers; RADIOPROTEC- 
TIVE SUBSTANCES/electron transfer; RADIOPROTECTIVE 
SUBSTANCES/oxygen; BIOLOGICAL RADIATION EFFECTS; 
DNA; RADIOSENSITIZERS; IODINE COMPOUNDS; IONIZING 
RADIATIONS; LIGANDS; PEROXY RADICALS; OXYGEN; 
STRAND BREAKS 


10456 (INIS-mf-13374, pp. 13) Amino acid and protein per- 
oxidation by hydroxyl free radicals. Gebicki, S. (Macquarie 
Univ., North Ryde (Australia). School of Biological Sciences); 
Narita, S.; Gebicki, J.M. Australian Inst. of Nuclear Science and 


Engineering, Lucas Heights, NSW (Australia). 1991. [63] (CONF- 
9110426-: AINSE rediation biology conference, Lucas Heights 
(Australia), 2-4 Oct 1991). In 13th AINSE radiation biology confer- 
ence: conference handbook. Order Number DE93609131. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication. AMINO ACIDS/oxidation; 


PROTEINS/ 
oxidation; OXIDATION; ANTIOXIDANTS; BIOLOGICAL RADIA- 
TION EFFECTS; BIOLOGICAL REPAIR; HYDROXYL RADICALS; 
PROTEINS 


10457 (INIS-mf-13374, pp. 14) Characterisation of a 
radiation-activated DNA-binding protein (irap-1). Teale, B. 
(Queensland Inst. of Medical Research, Brisbane (Australia)); 
Khanna, Kum Kum; Findik, D.; Beamish, H.; Lavin, M.F. Australian 
Inst. of Nuclear Science and Engineering, Lucas Heights, NSW 
(Australia). 1991. [63] (CONF-9110426-: AINSE rediation biology 
conference, Lucas Heights (Australia), 2-4 Oct 1991). In 13th 
AINSE radiation biology conference: conference handbook. Order 
Number DE93609131. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 1 ref. DNA/proteins; PROTEINS/biological 
radiation effects; PROTEINS/radioactivation; ACTIVITY LEVELS; 
BIOLOGICAL STRESS; DNA; PROTEINS; IRRADIATION; 
RADIOACTIVATION; PURIFICATION; STRUCTURE-ACTIVITY RE- 
LATIONSHIPS 


10458 (INIS-mf-13374, pp. 15) Purification and biochemical 
characterization of a novel binding protein activated by 
ionizing radiation. Khanna, K.K. (Queensland Inst. of Medical Re- 
search, Brisbane (Australia)); Findik, D.F.; Teale, B.; Lavin, M.F. 
Australian Inst. of Nuclear Science and Engineering, Lucas Heights, 
NSW (Australia). 1991. [63] (CONF-9110426—: AINSE rediation bi- 
ology conference, Lucas Heights (Australia), 2-4 Oct 1991). In 13th 
AINSE radiation biology conference: conference handbook. Order 
Number DE93609131. Source: OSTI; NTIS (US Sales Only); INIS. 
Short communication. 2 refs. DNA/biochemical reaction kinetics; 
DNA/proteins; PROTEINS/radioactivation; PROTEINS/structure- 
activity relationships; DNA; PROTEINS; GAMMA RADIATION; 
IONIZING RADIATIONS; LABELLED COMPOUNDS; LYMPHO- 
CYTES; RADIOACTIVATION; PURIFICATION; TELANGIECTASIS 
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10459 = (INIS-mf-13374, pp. 16) ' decay in oligodeoxynu- 
cleotides. Martin, R.F. (Peter MacCallum Cancer Institute, 
Melbourne (Australia). Molecular Sciences Group); D’Cunha, G. 
Australian Inst. of Nuclear Science and Engineering, Lucas Heights, 
NSW (Australia). 1991. [63] (CONF-9110426—: AINSE rediation bi- 
ology conference, Lucas Heights (Australia), 2-4 Oct 1991). In 13th 
AINSE radiation biology conference: conference handbook. Order 
Number DE93609131. Source: OSTI; NTIS (US Sales Only); INIS. 
Short communication. 2 refs. IODINE 125/biological radiation ef- 
fects; NUCLEOTIDES/iodine 125; DAUGHTER PRODUCTS; 
DNA; ENERGY TRANSFER; LABELLED COMPOUNDS; NU- 
CLEOTIDES; PHOSPHORUS 32; STRAND BREAKS 


10460 (INIS-mf—13374, pp. 19) Radiation-induced proteins. 
Liaskou, D. (Queensland Inst. of Medical Research, Brisbane (Aus- 
tralia)); Lavin, M.F. Australian Inst. of Nuclear Science and 
Engineering, Lucas Heights, NSW (Australia). 1991. [63] (CONF- 
9110426-: AINSE rediation biology conference, Lucas Heights 
(Australia), 2-4 Oct 1991). In 13th AINSE radiation biology confer- 
ence: conference handbook. Order Number DE93609131. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication. ANIMAL CELLS/genetic radiation effects; 
PROTEINS/radiosensitivity; DNA; IN VITRO; PROTEINS; RA- 
DIOSENSITIVITY; RABBITS; RNA; TELANGIECTASIS 


10461 (INIS-mf—13374, pp. 20) Evidence of different com- 
plementation groups amongst human genetic disorders 
characterized by radiosensitivity. Chen, Philip (Queensland Inst. 
of Medical Research, Brisbane (Australia)); Lavin, M.F.; Kidson, 
Chev. Australian inst. of Nuclear Science and Engineering, Lucas 
Heights, NSW (Australia). 1991. [63] (CONF-9110426—: AINSE re- 
diation biology conference, Lucas Heights (Australia), 2-4 Oct 
1991). In 13th AINSE radiation biology conference: conference 
handbook. Order Number DE93609131. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. 3 refs. CONGENITAL DISEASES/radiation 
syndrome; CONGENITAL DISEASES/radiosensitivity; LYM- 
PHOCYTES/chromosomal aberrations; LYMPHOCYTES/genetic 
radiation effects; RADIOSENSITIVITY; LYMPHOCYTES 


10462 (INIS-mf-13374, pp. 21) General characterization of 
the genetic defect in ataxia telangiectasia. Beamish, H. 
(Queensland Inst. of Medical Research, Brisbane (Australia)); 
Lavin, M.F. Australian Inst. of Nuclear Science and Engineering, 
Lucas Heights, NSW (Australia). 1991. [63] (CONF-9110426—: 
AINSE rediation biology conference, Lucas Heights (Australia), 2-4 
Oct 1991). In 13th AINSE radiation biology conference: conference 
handbook. Order Number DE93609131. Source: OST]; NTIS (US 
Sales Only); INIS. 

Short communication. DNA/radiosensitivity; TELANGIECTASIS/ 
genetic radiation effects; TELANGIECTASIS/radiosensitivity; CELL 
CYCLE; CONGENITAL DISEASES; DNA; RADIOSENSITIVITY; 
IONIZING RADIATIONS; TELANGIECTASIS 


10463 (INIS-mf-13374, pp. 26) A novel method of isolating 
alpha DNA in the study of DNA-binding bibenzimidazoles as 
radiomodifers. Tursi, J.M. (Peter MacCallum Cancer Institute, 
Melbourne (Australia). Molecular Sciences Group); Martin, R.F. 
Australian Inst. of Nuclear Science and Engineering, Lucas Heights, 
NSW (Australia). 1991. [63] (CONF-9110426—: AINSE rediation bi- 
ology conference, Lucas Heights (Australia), 2-4 Oct 1991). In 13th 
AINSE radiation biology conference: conference handbook. Order 
Number DE93609131. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. - refs. BENZIMIDAZOLES/ 
radiosensitizers; DNA SEQUENCING/ionizing radiations; BENZIMI- 
DAZOLES; RADIOSENSITIZERS; DNA; IODINE COMPOUNDS; 
RADIATION EFFECTS; STRAND BREAKS 


10464 (INIS-mf-13374, pp. 27) lodinated bibenzimidazoles 
as radiomodifiers: comparison of four iodoHoechst ana- 
logues. Roberts, M. (Melbourne Univ., Parkville (Australia)); Kelly, 
D.P.; Denison, L.; Martin, R.F. Australian Inst. of Nuclear Science 
and Engineering, Lucas Heights, NSW (Australia). 1991. [63] 
(CONF-9110426—-: AINSE rediation biology conference, Lucas 
Heights (Australia), 2-4 Oct 1991). In 13th AINSE radiation biology 
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conference: conference handbook. Order Number DE93609131. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 1 ref. BENZIMIDAZOLES/radiosensitizers; 
DNA SEQUENCING/benzimidazoles; BENZIMIDAZOLES; RA- 
DIOSENSITIZERS; ORGANIC IODINE COMPOUNDS; STRAND 
BREAKS 


10465 (INIS-mf—13374, pp. 28) BrUdR sensitization: mecha- 
nisms of strand cleavage by UV-B. D’Cunha, G. (Peter 
MacCallum Cancer Inst., Melbourne (Australia). Molecular Sci- 
ences Group); Fitzergald, D.J.; murray, V.; Martin, R.F. Australian 
Inst. of Nuclear Science and Engineering, Lucas Heights, NSW 
(Australia). 1991. [63] (CONF-9110426-: AINSE rediation biology 
conference, Lucas Heights (Australia), 2-4 Oct 1991). In 13th 
AINSE radiation biology conference: conference handbook. Order 
Number DE93609131. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 2 refs. BROMOURACILS/radiosensitivity; 
DNA SEQUENCING/biological radiation effects; DNA SEQUENC- 
ING/ultraviolet radiation; BROMOURACILS; RADIOSENSITIVITY; 
ENERGY TRANSFER; STRAND BREAKS 


10466 (INIS-mf—13374, pp. 29) A human melanoma cell line 
(WMXRS-1), hypersensitive to ionising and ultraviolet (UV) ra- 
diation, and UV-mimetic agents. McKay, M.J. (Univ. of Sydney, 
Westmead Centre (Australia). Medical Oncology Unit); Jones, S.; 
McDonakd, D.; Mann, G.; Kefford, R. Australian Inst. of Nuclear 
Science and Engineering, Lucas Heights, NSW (Australia). 1991. 
[63] (CONF-9110426—: AINSE rediation biology conference, Lucas 
Heights (Australia), 2-4 Oct 1991). In 13th AINSE radiation biology 
conference: conference handbook. Order Number DE93609131. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. DNA REPAIR/radiation induced mutants; 
TUMOR CELLS/radiosensitivity; BROMOURACILS; IONIZING 
RADIATIONS; LABELLED COMPOUNDS; MELANOMAS; MUTA- 
GENESIS; RADIOSENSITIVITY; ULTRAVIOLET RADIATION 


10467 (INIS-mf-13374, pp. 30) Radiation sensitivity in 
schizophrenia. Bates, P.R. (Queensland Univ., St. Lucia (Aus- 
tralia). Dept. of Biochemistry); Sheperd, R.A.; McGrath, J.J. 
Australian Inst. of Nuclear Science and Engineering, Lucas Heights, 
NSW (Australia). 1991. [63] (CONF-9110426-: AINSE rediation bi- 
ology conference, Lucas Heights (Australia), 2-4 Oct 1991). In 13th 
AINSE radiation biology conference: conference handbook. Order 
Number DE93609131. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. DNA/biological radiation effects; NER- 
VOUS SYSTEM DISEASES/radiosensitivity; DNA; GAMMA 
RADIATION; LYMPHOCYTES; RADIOSENSITIVITY 


10468 (INIS-mf-13374, pp. 31) Cell death. Kerr, J.F.R. (Univ. 
of Queensland (Australia). Dept of Patology). Australian Inst. of Nu- 
clear Science and Engineering, Lucas Heights, NSW (Australia). 
1991. [63] (CONF-9110426—: AINSE rediation biology conference, 
Lucas Heights (Australia), 2-4 Oct 1991). In 13th AINSE radiation 
biology conference: conference handbook. Order Number 
DE93609131. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 2 refs. CELL KILLING/irradiation; ANIMAL 
CELLS; IRRADIATION; DNA; RADIOSENSITIVITY; STRAND 
BREAKS 


10469 (INIS-mf-13374, pp. 32) Incidence of radiation, hy- 
perthermia, and drug-induced cell death (apoptosis) in 
neonatal tissues. Gobe, G.C. (Queensland Univ., St. Lucia (Aus- 
tralia)); Johnson, C.; Harmon, B.V.; Allan, D.J. Australian Inst. of 
Nuclear Science and Engineering, Lucas Heights, NSW (Australia). 
1991. [63] (CONF-9110426—: AINSE rediation biology conference, 
Lucas Heights (Australia), 2-4 Oct 1991). In 13th AINSE radiation 
biology conference: conference handbook. Order Number 
DE93609131. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 2 refs. CELL KILLING/irradiation; HYPER- 
THERMIA/cell_ killing; TISSUES/radiosensitivity; BIOLOGICAL 
RADIATION EFFECTS; BIOLOGICAL REPAIR; IRRADIATION; 
COMPARATIVE EVALUATIONS; DRUGS; HYPERTHERMIA; TIS- 
SUES; RADIOSENSITIVITY 


10470 (INIS-mf-13374, pp. 33) Kinetics of radiation-induced 


apoptosis of rat spermatogonia. Allan, D.J. (Queensland Univ. of 
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Technology, Brisbane (Australia). Centre for Molecular Biotechnol- 
ogy); Roberts, S.A. Australian Inst. of Nuclear Science and 
Engineering, Lucas Heights, NSW (Australia). 1991. [63] (CONF- 
9110426-: AINSE rediation biology conference, Lucas Heights 
(Australia), 2-4 Oct 1991). In 13th AINSE radiation biology confer- 
ence: conference handbook. Order Number DE93609131. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication. 3 refs. CELL KILLING/x  radia- 
tion; SPERMATOGONIA/radiosensitivity; EXPERIMENTAL DATA; 
MATHEMATICAL MODELS; RATS; SPERMATOGONIA; RA- 
DIOSENSITIVITY; TIME DEPENDENCE 


10471 (INIS-mf-13374, pp. 35) Apoptosis in lymphoid cells. 
Lavin, M.F. (Royal Brisbane Hospital, Herston (Australia)); Baxter, 
G.; Goldstone, S.D. Australian Inst. of Nuclear Science and 
Engineering, Lucas Heights, NSW (Australia). 1991. [63] (CONF- 
9110426-: AINSE rediation biology conference, Lucas Heights 
(Australia), 2-4 Oct 1991). In 13th AINSE radiation biology confer- 
ence: conference handbook. Order Number DE93609131. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication. CELL KILLING/ionizing radiations; LYM- 
PHOCYTES/cell killing; BIOLOGICAL RADIATION EFFECTS; 
DNA; HEAT TREATMENTS; LYMPHOCYTES; NEOPLASMS; 
STRAND BREAKS; TUMOR PROMOTERS 


10472 (INIS-mf-13374, pp. 36) The relationship between 
mode of cell death and sensitivity to radiation-induced DNA 
double strand breakage for mouse haemopoietic cell lines. 
Radford, |.R. (Peter MacCallum Cancer Inst., Melbourne (Aus- 
tralia). Molecular Sciences Group). Australian Inst. of Nuclear 
Science and Engineering, Lucas Heights, NSW (Australia). 1991. 
[63] (CONF-9110426—: AINSE rediation biology conference, Lucas 
Heights (Australia), 2-4 Oct 1991). In 13th AINSE radiation biology 
conference: conference handbook. Order Number DE93609131. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 2 refs. CELL KILLING/biological radiation 
effects; CELL KILLING/dna; LYMPHOCYTES/radiosensitivity; DNA; 
COMPARATIVE EVALUATIONS; IODINE 125; LABELLED COM- 
POUNDS; LYMPHOCYTES; RADIOSENSITIVITY; MICE; STRAND 
BREAKS 


10473 (INIS-mf-13374, pp. 38) Photo-enhancement of the 
mutagenicity of 9-anilinoacridine derivates related to the anti 
tumour agent amsacrine. Ferguson, L.R. (Auckland Univ., Auck- 
land (New Zealand). Cancer Research Lab.); Iwamoto, Yoshi; 
Baguley, B.C. Australian Inst. of Nuclear Science and Engineering, 
Lucas Heights, NSW (Australia). 1991. [63] (CONF-9110426—: 
AINSE rediation biology conference, Lucas Heights (Australia), 2-4 
Oct 1991). In 13th AINSE radiation biology conference: conference 
handbook. Order Number DE93609131. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. DNA/mutagenesis; DNA/salmonella ty- 
phimurium; §PHOTOIONIZATION/mutagenesis; ANTIMITOTIC 
DRUGS; BIOLOGICAL RADIATION EFFECTS; DNA; MUTAGENE- 
SIS; DRUGS; MUTAGENS; PHOTOIONIZATION 


10474 (INIS-mf-13374, pp. 39) The conversion of excision- 
repairable DNA lesion to micronuclel within one cell cycle in 
human lymphocytes. Fenech, M. (CSIRO, Div. of Human Nutri- 
tion, Adelaide (Australia)); Neville, S. Australian Inst. of Nuclear 
Science and Engineering, Lucas Heights, NSW (Australia). 1991. 
[63] (CONF-9110426—: AINSE rediation biology conference, Lucas 
Heights (Australia), 2-4 Oct 1991). In 13th AINSE radiation biology 
conference: conference handbook. Order Number DE93609131. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 2 refs. LYMPHOCYTES/cytosine; LYM- 
PHOCYTES/dna adducts; MUTAGENS/dna adducts; BIOLOGICAL 
RADIATION EFFECTS; DOSE-RESPONSE RELATIONSHIPS; 
IONIZING RADIATIONS; LYMPHOCYTES; CYTOSINE; MUTA- 
GENS 


10475 (INIS-mf-13374, pp. 40) Relationships between 
chromosomal aberrations at the first and second divisions fol- 
lowing x-irradiation, and their association with clonogenic 
survival. Moore, R.C. (Peter MacCallum Cancer Inst., Melbourne 
(Australia). Cell Biology). Australian Inst. of Nuclear Science and 








Engineering, Lucas Heights, NSW (Australia). 1991. [63] (CONF- 
9110426-: AINSE rediation biology conference, Lucas Heights 
(Australia), 2-4 Oct 1991). In 13th AINSE radiation biology confer- 
ence: conference handbook. Order Number DE93609131. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication. CHROMOSOMAL ABERRATIONS/cell di- 
vision; X RADIATION/chromosomal aberrations; CELL KILLING; 
EXPERIMENTAL DATA; SURVIVAL CURVES 


10476 (INIS-mf-13374, pp. 41) Micronucleus frequencies in 
spleen and peripheral blood lymphocytes of the mouse follow- 
ing acute whole body irradiation. Fenech, M.F. (Flinders Univ., 
Bedford Park, Haematology Dept. (Australia)); Dunaiski, V.; 
Sanderson, B.J.S.; Morley, A.A. Australian Inst. of Nuclear Science 
and Engineering, Lucas Heights, NSW (Australia). 1991. [63] 
(CONF-9110426-: AINSE rediation biology conference, Lucas 
Heights (Australia), 2-4 Oct 1991). In 13th AINSE radiation biology 
conference: conference handbook. Order Number DE93609131. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. LYMPHOCYTES/radiosensitivity; WHOLE- 
BODY IRRADIATION/biological radiation effects; DOSIMETRY; 
EXPERIMENTAL DATA; IN VITRO; IN VIVO; LYMPHOCYTES; RA- 
DIOSENSITIVITY; MICE; SPLEEN 


10477 (INIS-mf-13374, pp. 46) Mutagenic and carcinogenic 
effects of low levels of ionizing radiation. MacPhee, D.G. (La 
Trobe Univ., Bundoora, Vic. (Australia). Dept. Of Microbiology). 
Australian Inst. of Nuclear Science and Engineering, Lucas Heights, 
NSW (Australia). 1991. [63] (CONF-9110426—: AINSE rediation bi- 
ology conference, Lucas Heights (Australia), 2-4 Oct 1991). In 13th 
AINSE radiation biology conference: conference handbook. Order 
Number DE93609131. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. LOW DOSE IRRADIATION/dna repair; 
MUTAGENESIS/low dose irradiation; BIOLOGICAL RADIATION 
EFFECTS; MUTAGENESIS; NEOPLASMS 


10478 (INIS-mf—13374, pp. 47) Radiation hormesis. Brown, 
J.K. Australian Inst. of Nuclear Science and Engineering, Lucas 
Heights, NSW (Australia). 1991. [63] (CONF-9110426-: AINSE re- 
diation biology conference, Lucas Heights (Australia), 2-4 Oct 
1991). In 13th AINSE radiation biology conference: conference 
handbook. Order Number DE93609131. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. ANIMAL CELLS/biological repair; ANIMAL 
CELLS/low dose irradiation; BIOLOGICAL REPAIR’radiation 
protection; DOSE-RESPONSE RELATIONSHIPS; PROTEINS; RA- 
DIOSENSITIVITY 


10479 (INIS-mf—13374, pp. 52) The effects of three biore- 
ductive drugs on cell lines selected for their sensitivity to 
mitomycin C or lonising radiation. Keohane, A. (MRC Radiobiol- 
ogy Unit, Harwell (United Kingdom)); Godden, J.; Stratford, |.; 
Adams, G. Australian Inst. of Nuclear Science and Engineering, 
Lucas Heights, NSW (Australia). 1991. [63] (CONF-9110426—-: 
AINSE rediation biology conference, Lucas Heights (Australia), 2-4 
Oct 1991). In 13th AINSE radiation biology conference: conference 
handbook. Order Number DE93609131. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. 2 refs. RADIOSENSITIZERS/tumor cells; 
TUMOR CELLS/radiosensitivity; CELL CULTURES; DRUGS; IN 
VITRO; IONIZING RADIATIONS; RADIOSENSITIZERS; RA- 
DIOSENSITIVITY 


10480 (INIS-mf-13374, pp. 42) Delayed effects of low level 
radiation. Lokan, K.H. (Australian Radiation Lab., Melbourne (Aus- 
tralia)). Australian Inst. of Nuclear Science and Engineering, Lucas 
Heights, NSW (Australia). 1991. [63] (CONF-9110426—: AINSE re- 
diation biology conference, Lucas Heights (Australia), 2-4 Oct 
1991). In 13th AINSE radiation biology conference: conference 
handbook. Order Number DE93609131. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. LOW DOSE _ IRRADIATION/delayed 
radiation effects; COMPILED DATA; DOSE LIMITS; GENETIC RA- 
DIATION EFFECTS; OCCUPATIONAL EXPOSURE 


56 BIOMEDICAL SCIENCES, APPLIED STUDIES 
5601 Radiation Eftects 


10481 (INIS-mf-13374, pp. 11) Radioprotection by DNA 
binding bibezimidazoles: mechanistic studies. Denison, L. (Pe- 
ter MacCallum Cancer Institute, Melbourne (Australia). Molecular 
Science Group); Martin, R.F. Australian Inst. of Nuclear Science 
and Engineering, Lucas Heights, NSW (Australia). 1991. [63] 
(CONF-9110426—: AINSE rediation biology conference, Lucas 
Heights (Australia), 2-4 Oct 1991). In 13th AINSE radiation biology 
conference: conference handbook. Order Number DE93609131. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 3 refs. BENZIMIDAZOLES/radioprotective 
substances; DNA/radiosensitizers; BENZIMIDAZOLES; DNA; RA- 


DIOSENSITIZERS; LIGANDS; RADIATION EFFECTS; STRAND 
BREAKS 


10482 (INIS-mf—13374, pp. 23) An intra-pancreatic and hep- 
atic nude mouse cancer xenograft model for boron neutron 
capture therapy. Mallesch, J.L. (Australian Nuclear Science and 
Technology Organisation, Lucas Heights (Australia)); Chiaraviglio, 
D.; Allen, B.J.; Moore, D.E. Australian Inst. of Nuclear Science and 
Engineering, Lucas Heights, NSW (Australia). 1991. [63] (CONF- 
9110426-: AINSE rediation biology conference, Lucas Heights 
(Australia), 2-4 Oct 1991). In 13th AINSE radiation biology confer- 
ence: conference handbook. Order Number DE93609131. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication. EXPERIMENTAL NEOPLASMS/neutron 
capture therapy; NEUTRON CAPTURE THERAPY biological mod- 
els; BORON COMPOUNDS; LIVER; MICE; PANCREAS; UPTAKE 


10483 (INIS-mf-13374, pp. 24) Analysis of copper-binding 
proteins in mammalian lymphocytes using the radionuclide 

Cu. Farrell, R. (Univ. of Melbourne (Australia). Dept. of Genet- 
ics); Camakaris, J.; Danks, D.M. Australian Inst. of Nuclear 
Science and Engineering, Lucas Heights, NSW (Australia). 1991. 
[63] (CONF-9110426—-: AINSE rediation biology conference, Lucas 
Heights (Australia), 2-4 Oct 1991). In 13th AINSE radiation biology 
conference: conference handbook. Order Number DE93609131. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. COPPER 64/proteins; LYMPHOCYTES/ 
radionuclide kinetics; PROTEINS; IN VITRO; LABELLED COM- 
POUNDS; LYMPHOCYTES; MAMMALS; THIOLS 


10484 (INIS-mf-13387, pp. 888-896) Operational health 
physics experience at Uranium Metal Plant, Trombay. Nambiar, 
P.P.V.J. (Bhabha Atomic Research Centre, Bombay (India). Health 
Physics Div.); Pushparaja; Abraham, J.V. Department of Atomic 
Energy, Bombay (india). Board of Research in Nuclear Sciences. 
1991. [653] (CONF-8912172-: International symposium on 
uranium technology, Bombay (India), 13-15 Dec 1989). In Proceed- 
ings of the international symposium on uranium technology [held at 
Bombay during 13-15 Dec 1989]. V. 2. Order Number 
DE93608801. Source: OSTI; NTIS (US Sales Only); INIS. 

Natural uranium is handled in large quantities in the form of con- 
centrated solutions and dry powder at Uranium Metal Plant, 
Trombay. This poses potential radiation hazards to workers. The 
paper discusses the health physics experience gained in the last 
one year and presents data on the status of radiation field and 
chemical pollutants at the different stages of operation. Topics cov- 
ered include data on air and area monitoring, dust-load levels, 
particle size studies, individual monitoring results as well as data 
on trial machining of uranium ingots. Results of measurement of 
HF and NO concentrations in the working environment are also in- 
cluded. Particle size studies conducted in the plant indicated 
AMAD values for the airborne contamination in the range of 5-6 
pum. Recent recommendations of ICRP takes into account chemical 
toxicity of soluble uranium compounds and suggests limits which 
are about 2.5 to 5 times lower than the earlier (1979) limits based 
on radiological considerations. The implications of these limits on 
the operation of the existing plant are also discussed. (author). 2 
refs., 2 tabs. 


10485 (INIS-mf-13399, pp. 9-19) Nuclear particles in cancer 
treatment: brief review. Raju, M.R. (Los Alamos National Lab., 
NM (United States)). Centro Latino Americano de Fisica (CLAF), 
Rio de Janeiro, RJ (Brazil); Comision Nacional de Energia Atom- 
ica, Buenos Aires (Argentina); Universidad Nacional de Cuyo, 
Mendoza (Argentina). 1988. [305] (CONF-8811381—: Workshop on 
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medical physics, San Carlos de Bariloche (Argentina), 14-18 Nov 
1988). In Workshop of medical physics. Order Number 
DE93609262. Source: OSTI; NTIS (US Sales Only); INIS. 

This paper is a review of the use of nuclear particles in radio- 
therapy. Dose localization, fractionation and _ radiobiological 
characteristics of particles; fast neutron, proton, heavy ions and 


negative pions therapy are dealed with. (Author). 


10486 (INIS-mf—13399, pp. 20-29) Radiobiology and radia- 
tion detection via track theory. Katz, R. (Nebraska Univ., 
Lincoln, NE (United States). Dept. of Physics and Astronomy). 
Centro Latino Americano de Fisica (CLAF), Rio de Janeiro, RJ 
(Brazil); Comision Nacional de Energia Atomica, Buenos Aires (Ar- 
gentina); Universidad Nacional de Cuyo, Mendoza (Argentina). 
1988. [305] (CONF-8811381—: Workshop on medical physics, San 
Carlos de Bariloche (Argentina), 14-18 Nov 1988). In Workshop of 
medical physics. Order Number DE93609262. Source: OSTI; 
NTIS (US Sales Only); INIS. 

This paper is a description and scope in radiobiology of radiation 
detection via track theory; energy deposition in small volumes and 
radial distribution of dose; relative effectiveness and radiation qual- 
ity; gamma and ion kill; the cell survival model; cell killing, 
chromosome aberration and transformation. (Author). 


10487 (INIS-mf-13399, pp. 33-37) Radiodosimetry of exter- 
nal irradiation in abnormal exposure situation. Massera, G.E. 
(Comision Nacional de Energia Atomica, Buenos Aires (Argentina). 
Gerencia de Proteccion Radiologica y Seguridad). Centro Latino 
Americano de Fisica (CLAF), Rio de Janeiro, RJ (Brazil); Comision 
Nacional de Energia Atomica, Buenos Aires (Argentina); Universi- 
dad Nacional de Cuyo, Mendoza (Argentina). 1988. [305] (in 
Spanish). (CONF-8811381—: Workshop on medical physics, San 
Carlos de Bariloche (Argentina), 14-18 Nov 1988). In Workshop of 
medical physics. Order Number DE93609262. Source: OSTI; 
NTIS (US Sales Only); INIS. 

This work describes: accidental external radiation radiodosime- 
try; assistance methods in external radiation accidents; dosimetry 
evaluation and experimental reconstruction; accident reconstruction 
by calculating dose distributions. (Author). 


10488 (INIS-mf—13399, pp. 64-77) Radiodosimetry of inter- 
nal contamination in abnormal situations. Gomez Parada, |.M. 
(Comision Nacional de Energia Atomica, Buenos Aires (Argentina). 
Gerencia de Proteccion Radiologica y Seguridad). Centro Latino 
Americano de Fisica (CLAF), Rio de Janeiro, RJ (Brazil); Comision 
Nacional de Energia Atomica, Buenos Aires (Argentina); Universi- 
dad Nacional de Cuyo, Mendoza (Argentina). 1988. [305] (In 
Spanish). (CONF-8811381—: Workshop on medical physics, San 
Carlos de Bariloche (Argentina), 14-18 Nov 1988). In Workshop of 
medical physics. Order Number DE93609262. Source: OSTI; 
NTIS (US Sales Only); INIS. 

This paper deals with: irradiation for internal contamination; 
metabollic models; calculating methods and measure techniques; 
evaluation of abnormal situations. (Author). 


10489 (INIS-mf—13399, pp. 38-63) Biological indicators in 
abnormal situations. Gimenez, J.C. (Comision Nacional de Ener- 
gia Atomica, Buenos Aires (Argentina). Gerencia de Proteccion 
Radiologica y Seguridad). Centro Latino Americano de Fisica 
(CLAF), Rio de Janeiro, RJ (Brazil); Comision Nacional de Energia 
Atomica, Buenos Aires (Argentina); Universidad Nacional de Cuyo, 
Mendoza (Argentina). 1988. [305] (In Spanish). (CONF-8811381-: 
Workshop on medical physics, San Carlos de Bariloche (Ar- 
gentina), 14-18 Nov 1988). In Workshop of medical physics. Order 
Number DE93609262. Source: OSTI; NTIS (US Sales Only); INIS. 

This paper deals with biological indicators in radiation accidents; 
classification of overexposure persons; non-uniform and localized 
overexposure; cytological, biophysical and immunological indicators 
and criteria for indicators selection. (Author). 


10490 (INIS-mf-13399, pp. 211-255) Dosimetry for non con- 
ventional whole-body irradiations. Fontenla, D.P. (Memorial 
Sloan-Kettering Cancer Center, New York, NY (United States)). 
Centro Latino Americano de Fisica (CLAF), Rio de Janeiro, RJ 
(Brazil); Comision Nacional de Energia Atomica, Buenos Aires (Ar- 
gentina); Universidad Nacional de Cuyo, Mendoza (Argentina). 
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1988. [305] (in Spanish). (CONF-8811381—: Workshop on medical 
physics, San Carlos de Bariloche (Argentina), 14-18 Nov 1988). In 
Workshop of medical physics. Order Number DE93609262. 
Source: OSTI; NTIS (US Sales Only); INIS. 

This paper describes the design of a Doppler effect fluxometer, 
of continuous wave, and its performance for hemodynamic applica- 
tions. (Author). 


10491 (INIS-mf-13403) A 10-year review of the dose his- 
tory of radiation workers in the University of Surrey. Parami, 
V.K. Surrey Univ., Guildford (United Kingdom). Dept. of Physics. 
Sep 1991[71] Source: OSTI; NTIS (US Sales Only); INIS. 

This thesis presents data on internally and externally received 
doses for radiation workers whose records are kept at the Safety 
Office of the University of Surrey for the period 1981-1990. The 
distribution of doses by range is presented and analysed. The pat- 
terns of the collective equivalent dose (CED) and the average 
individual equivalent dose (IED) over the 10-year period are pre- 
sented. The annual CED is very low, so that even the total for the 
10-year period is less than 1 man-Sv. Likewise, the annual average 
IED is extremely low, well below the average annual dose to the 
U.K. population from overall sources of ionising radiation. Some rel- 
evant aspects of the 1990 ICRP Recommendations are examined 
and the impact of these to the ‘practices’ and sources of ionising 
radiation in the University is given consideration. The results of the 
10-year review provide more evidence of over designation of radia- 
tion workers in the University. A recommendation is made to reduce 
the number of workers who are routinely monitored and justification 
and options are presented. This study is viewed as a useful data- 
base which could be of particular importance in the procedure of 
optimisation of radiation protection in the University of Surrey and 
U.K. establishments for higher education as a whole. (author). 


10492 (JAERI-M-92-126) Evaluation of fluence to dose 
equivalent conversion factors for high energy radiations, (1): 
Preparation of code system and basic data. Sato, Osamu (Mit- 
subishi Research Inst., Inc., Tokyo (Japan)); Uehara, Takashi; 
Yoshizawa, Nobuaki; Iwai, Satoshi; Tanaka, Shun-ichi. Japan 
Atomic Energy Research Inst., Tokyo (Japan). Sep 1992. 94p. (in 
Japanese). Order Number DE93764442. Source: OSTI; NTIS; INIS. 

Computer code system and basic data have been investigated 
for evaluating fluence to dose equivalent conversion factors for 
photons and neutrons up to 10 GeV. The present work suggested 
that the conversion factors would be obtained by incorporating ef- 
fective quality factors of charged particles into the HERMES (High 
Energy Radiation Monte Carlo Elaborate System) code system. 
The effective quality factors for charged particles were calculated 
on the basis of the Q-L relationships specified in the ICRP 
Publication-60. (author). 


10493 (JAERI-M-92-133) Development of chemical de- 
contamination process with sulfuric acid-cerium(!IV) for 
decommissioning: Testings of liquid waste treatments to re- 
duce amount of final wastes. Suwa, Takeshi (Japan Atomic 
Energy Research Inst., Tokai, Ibaraki (Japan). Tokai Research Es- 
tablishment); Ishige, Youichi; Tachikawa, Enzo; Kuribayashi, 
Nobuhide; Goto, Satoshi; Yasumune, Taketoshi. Japan Atomic 
Energy Research Inst., Tokyo (Japan). Sep 1992. 157p. (In Japan- 
ese). Order Number DE93764471. Source: OSTI; NTIS; INIS. 

Chemical decontamination techniques for decommissioning are 
divided into two groups : a predismantling system decontamination 
for a man-rem saving and a decontamination of dismantled compo- 
nents for reduction of radioactive wastes volume. At JAERI, efforts 
have been made to develop both the decontamination processes 
with HzSO4-Ce** (SC) and H2SO, solutions. In the chemical de- 
contamination processes, it is required to reduce the amounts of 
secondary wastes as well as to achieve a high decontamination 
factor (DF). For this purpose, it is very important to select an 
optimum waste-solution treatment process from the point of char- 
acteristics and volume of waste solutions. This report describes 
outline of the SC decontamination processes, laboratory testing re- 
sults for various waste treatments of the SC spent solutions such 
as electrodialysis, diffusion dialysis, ion-exchange resins. Finally, 
an optimum waste treatment process is proposed and discussed 
from the reduction of the amounts of final wastes. (author). 





10494 (JINR-R-16-91-459) Radiation sources, radiation en- 
vironment and risk level at Dubna. Komochkov, M.M. (Joint Inst. 
for Nuclear Research, Dubna (Russian Federation). Lab. of Nu- 
clear Problems). Joint Inst. for Nuclear Research, Dubna (Russian 
Federation). 1991. [12] (in Russian). Source: OSTI; NTIS (US 
Sales Only); INIS. 

The overall information about ionizing radiation sources, which 
form radiation environment and risk at Dubna, is introduced. Sys- 
tematization of the measurement results is performed on the basis 
of the effective dose and losses of life expectancy. The contribution 
of different sources to total harm of Dubna inhabitants has been 
revealed. JINR sources carry in ~ 4% from the total effective dose 
of natural and medicine radiation sources; the harm from them is 
much less than the harm from cigarette smoking. 18 refs.; 2 tabs. 


10495 (Jue+-2625, pp. 31-39) Determination of radiation 
doses as a result of radioactive effluents from nuclear facill- 
tles according to the General Administrative Regulations 
on Article 45 Radiation Protection Ordinance. Handge, 
G. (Gesellschaft fuer Reaktorsicherheit (GRS) mbH, Koeln 
(Germany)). Forschungszentrum Juelich GmbH (Germany). Zen- 
tralabteilung Forschungsreaktoren und Kerntechnische Betriebe. 
May 1992. (In German). (CONF-9105412—: Seminar on radioactive 
waste in the Federal Republic of Germany, Rheinsberg (Germany), 
23 May 1991). In Radioactive waste in the Federal Republic of 
Germany. 168p. Order Number DE93766171. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Within the framework of licensing procedures as regulated by 
atomic energy laws, the effects of discharging radioactive materials 
from nuclear facilities via air and water are to be determined. The 
results help to ascertain whether the technical lay-out and the 
operation of the facilities is planned in such a way that the stipula- 
tions of the Radiation Protection Ordinance on the protection of the 
human population and the environment from the dangers of ioniz- 
ing radiation are adhered to. (orig.). 


10496 (Juel+-2625, pp. 52-62) Measurements for ascertain- 
Ing release of waste. Laser, M. (Forschungszentrum Juelich 
GmbH (Germany). Dekontamination). Forschungszentrum Juelich 
GmbH (Germany). Zentralabteilung Forschungsreaktoren und 
Kerntechnische Betriebe. May 1992. (in German). (CONF- 
9105412—: Seminar on radioactive waste in the Federal Republic 
of Germany, Rheinsberg (Germany), 23 May 1991). In Radioactive 
waste in the Federal Republic of Germany. 168p. Order Number 
DE93766171. Source: OSTI; NTIS (US Sales Only); INIS. 

Going on the basis of which limits and norms concerning the re- 
lease of contaminated objects, materials or components from 
controlled areas must be observed, the following topics will be 
dealt with: contamination monitors and their calibration; level at 
which contamination becomes detectable, level at which there is 
proof of contamination, level at which alarm goes off; determination 
of the nuclide mixture and the key nuclides; the decision measure- 
ment, average surface and average mass; analogisms. (BBR). 


10497 (Juel-2625, pp. 63-76) Decontamination of extension 
parts. Laser, M. (Forschungszentrum Juelich GmbH (Germany). 
Dekontamination). Forschungszentrum Juelich GmbH (Germany). 
Zentralabteilung Forschungsreaktoren und Kerntechnische Be- 
triebe. May 1992. (In German). (CONF-9105412-: Seminar on 
radioactive waste in the Federal Republic of Germany, Rheinsberg 
(Germany), 23 May 1991). In Radioactive waste in the Federal Re- 
public of Germany. 168p. Order Number DE93766171. Source: 
OSTI; NTIS (US Sales Only); INIS. 

After an extensive discussion of the legal aspects concerned 
with the decontamination of extension parts the following points will 
be dealt with: definition of the terms "waste product” and "waste”; 
criteria for the designation of waste products/waste; possibilities for 
waste product utilization; disassembly of extension parts; decon- 
tamination; costs of decontamination; laws, regulations, guidelines. 
(BBR). 


10498 (Juel-2625, pp. 94-110) Controlling radioactive 
waste. Wurtinger, W. (Gesellschaft fuer Reaktorsicherheit (GRS) 
mbH, Koeln (Germany)). Forschungszentrum Juelich GmbH (Ger- 
many). Zentralabteilung Forschungsreaktoren und Kerntechnische 
Betriebe. May 1992. (In German). (CONF-9105412—: Seminar on 
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radioactive waste in the Federal Republic of Germany, Rheinsberg 
(Germany), 23 May 1991). In Radioactive waste in the Federal Re- 
public of Germany. 168p. Order Number DE93766171. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The guideline of the Ministry for Environmental Protection for 
controlling radioactive waste with a negligible development of heat 
defines in detail what data are relevant to the control of radioactive 
waste and should be followed up on and included in a system of 
documentation. By introducing the AVK (product control system for 
tracing the course of waste disposal) the operators of German nu- 
clear power piants have taken the requirements of this guideline 
into account. In particular, possibilities for determining the degree 
of radioactivity of radioactive waste, which the BMU-guidelines call 
for, were put into practice by means of the programming technol- 
ogy of the product control system's module MOPRO. (orig.). 


10499 (KFK-1991-41/K) Report on a Workshop on mobile 
laboratories for monitoring environmental radiation. Andrasi, A, 
(Hungarian Academy of Sciences, Budapest (Hungary). Central 
Research Inst. for Physics); Nemeth, |.; Zombori, P.; Urban, J. 
Hungarian Academy of Sciences, Budapest (Hungary). Central Re- 
search Inst. for Physics. Jan 1992. [35] (CONF-9109459-: 
Workshop on mobile laboratories for monitoring environmental radi- 
ation, Paks (Hungary), 16-20 Sep 1991). Source: OSTI; NTIS (US 
Sales Only); INIS. 

The international Workshop organized by the Health Physics De- 
partment of the Central Research Institute for Physics and by the 
Radiation Protection Department of the Paks Nuclear Power Plant 
was presented in this paper. The aims of the Workshop were the 
introduction of the mobile laboratories and the demonstration of the 
applied methods for monitoring environmental radiation in acciden- 
tal situation. The intercomparison measurements showed that the 
results given by different participating laboratories (9 institutions 
from the middie and east European region) agreed well within an 
acceptable error margin. The demonstration, measurements and 
discussions were very useful for the participants and this could be 
a good basis for further developments and cooperations among the 
participating institutions. (author) 7 figs.; 2 tabs. 


10500 (KIYal-91-32, pp. 3-8) The investigations of blood’s 
chemiluminescence dynamics in dogs of different radioresis- 
tance. Pavienko, |.0.; Serkiz, Ya.l.; Kataevskij, Yu.F.; Istomina, 
G.G. AN Ukrainskoj SSR, Kiev (Ukraine). Inst. Yadernykh Issle- 
dovanij. 1991. (In Russian). In The investigation of kinetic 
chemiluminescence characteristics of irradiated animal blood. [20] 
Order Number DE93617293. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The parameters of free radical oxidation of blood of dogs irradi- 
ated by protons were investigated. The reliable differences of 
dynamics of luminescence of radiosensitive and radioresistant ani- 
mals were marked. It was concluded that the chemiluminescence 
response during local irradiation in the zone of brain considerable 
differs from such in case of total animal irradiation. 6 refs.; 1 fig. 
(author). 


10501 (KIYal-91-32, pp. 8-20) The automated system for 
the investigation of blood’s chemiluminograms in dynamics of 
radiobiological experiment. Pavienko, 1.0.;  Serkiz, Ya.l.; 
Kataevskij, Yu.F.; Istomina, G.G. AN Ukrainskoj SSR, Kiev 
(Ukraine). Inst. Yadernykh Issledovanij. 1991. (In Russian). In The 
investigation of kinetic chemiluminescence characteristics of irradi- 
ated animal blood. [20] Order Number DE93617293. Source: 
OSTI; NTIS (US Sales Only); INIS. 

It was shown that the automation of biological experiment en- 
larges the information about the investigated object. As a result of 
approximation of chemiluminescence curves by theoretical func- 
tions the additional luminescence parameters, such as velocity 
coefficients of free radical reactions and others, besides estab- 
lished before, were obtained. The mathematical model of 
chemiluminescence is proposed where the advisability of using of 
presented approximative functions is confirmed. 7 refs.; 6 figs.; 1 
table. (author). 


10502 (KlYal-91-33, pp. 1-9) The changes in chemilumines- 
cence of rat's blood in early and distant terms after 
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irradiation. |Istomina, G.G.; Koval’, G.N.; Pavienko, 1.0.; Cheb- 
otarev, E.E. AN Ukrainskoj SSR, Kiev (Ukraine). Inst. Yadernykh 
Issledovanij. 1991. (In Russian). In Blood chemiluminescence of 
rats, irradiated by fast neutrons. [16] Order Number DE93617294. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The state dynamics of free radical processes of oxidation is es- 
tablished individually in every of experimental animals to be in 
norm, early and distant terms after irradiation. 15 refs.; 6 figs. (au- 
thor). 


10503 (KlYal-91-33, pp. 10-16) The particularities of 
changes in the Individual chemiluminograms of tumoured rat’s 
blood. Istomina, G.G.; Koval’, G.N.; Pavienko, |.0.; Chebotarev, 
E.E. AN Ukrainskoj SSR, Kiev (Ukraine). Inst. Yadernykh Issle- 
dovanij. 1991. (In Russian). In Blood chemiluminescence of rats, 
irradiated by fast neutrons. [16] Order Number DE93617294. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Formation and growth of induced neoplasms accompanied by 
developing decrease of intensity of blood chemiluminescence was 
determined. Some differences were marked in luminescence of 
rat's blood during the growth of single and multiple, bending and 
malignant tumours and the dependence of kinetics parameters on 
the period of emergence and localization of new formations was 
also marked. 14 refs.; 4 figs. (author). 


10504 (KlYal-92-2) The immune status in estimation of in- 
dividual radiosensitivity. Blokhina, E.V.; Koval’, G.N. AN 
Ukrainskoj SSR, Kiev (Ukraine). Inst. Yadernykh Issledovanij. 1992. 
[7] (In Russian). Source: OSTI; NTIS (US Sales Only); INIS. 

The results of experimental investigation of immune status after 
the strong radiation effect in doses from 6 to 9 Gy by content of T- 
and B-lymphocytes in peripheral blood, its synthetical activity, NST- 
test, a titer of receptor proteins in plasma were presented. It was 
established that all indicators undergo the phase changes and 
indicate the immune shifts in organism that allows to use it as indi- 
cators of radiation effect. The most essential communication is 
detected between the a-cell index of white blood and life time that 
is the basis for radiosensitivity prognosis. 10 refs.; 1 fig.; 2 tables. 
(author). 


10505 (KlYal-92-13, pp. 1-7) The study of dependence of 
rat’s mortality on initial value of partial oxygen pressure with 
different rate of sharp radiation injury. Muzyka, T.G.; Koval’, 
G.N.; Nosar’, V.I.; Shimanov, O.A. AN Ukrainskoj SSR, Kiev 
(Ukraine). Inst. Yadernykh Issledovanij. 1992. (In Russian). In The 
study of dependence of postirradiation rats’ mortality on initial val- 
ues of partial oxygen pressure in hypodermic cellular tissue. [16] 
Order Number DE93617318. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The dynamics of animals’ mortality after the sharp gamma irradi- 
ation at the doses of 800, 960 and 1140 cGy was investigated. 
The dynamics of animal's mortality is compared with the initial val- 
ues of partial oxygen pressure in its hypodermic cellular tissue. 
The positive correlation between the animal radiosensitivity and 
oxygen pressure was detected. 8 refs.; 2 figs.; 1 table. (author). 


10506 (KlYal-92-13, pp. 8-14) The distribution of animals 
according to the values of oxygen partial pressure In different 
groups of radiosensitivity. Muzyka, T.G.; Koval’, G.N.; Shi- 
manov, O.A. AN Ukrainskoj SSR, Kiev (Ukraine). Inst. Yadernykh 
Issledovanij. 1992. (In Russian). In The study of dependence of 
postirradiation rats’ mortality on initial values of partial oxygen pres- 
sure in hypodermic cellular tissue. [16] Order Number 
DE93617318. Source: OSTI; NTIS (US Sales Only); INIS. 

After the irradiation of the animals with the dose of 800 cGy the 
quantitative distribution according to radiosensitivity in investigated 
group was studied. It was shown that the distribution of animals into 
radiosensitivity groups correlated with mean group values of PO» 
in hypodermic cellular tissue. 12 refs.; 2 figs.; 1 table. (author). 


10507 


(KlYal-92-16, pp. 1-8) The changes of hematological 
indexes of peripheral blood and electrical properties of lym- 
panyte cell surface in rats, irradiated by gamma-quanta of 


Co in sublethal doses. Nikitina, |.Yu.; Rodionova, N.K.; 
Pinchuk, L.B.; Lipskaya, A.I.; Koval’, G.N.; Serkiz, Ya.l. AN Ukrain- 
skoj SSR, Kiev (Ukraine). Inst. Yadernykh Issledovanij. 1992. (In 
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Russian). In Hematological figures and electrical properties of the 
lymphocytes in irradiated animals. [12] Order Number 
DE93617295. Source: OSTI; NTIS (US Sales Only); INIS. 

It is shown that the primary sharp decrease of the leucocyte 
quantity has clear dependence with dose. To study the membrane 
specific radiation action on a cell the electrophoretic mobility of lym- 
phocytes was measured. The maximal increase of the cell mobility 
was registered at the tenth day after the irradiation. In case of ani- 
mal irradiation with 50cGy doses a sharp decrease of cell mobility 
after 20 days in comparison with animais irradiated with 100 and 
400 cGy doses was observed. 12 refs.; 2 figs.; 1 table. (author). 


10508 (KlYal-92-16, pp. 8-12) Dose changes of elec 
trophoretic mobility of lymphocytes of rats’ peripheral blood 
at °*°Co gamme-radiation effect. Nikitina, |.Yu.; Rodionova, N.K.; 
Pinchuk, L.B.; Lipskaya, A.I.; Roval’, G.N.; Serkiz, Ya.l. AN Ukrain- 
skoj SSR, Kiev (Ukraine). Inst. Yadernykh Issledovanij. 1992. (in 
Russian). In Hematological figures and electrical properties of the 
lymphocytes in irradiated animals. [12] Order Number 
DE93617295. Source: OSTI; NTIS (US Sales Only); INIS. 

As a result of the obtained data analysis two groups of animals 
with specific changes of lymphocyte mobility after irradiation with 
100 and 400 cGy doses were found. Animals irradiated with 50 cGy 
doses reacted in a single manner. Apparently it is related with the 
value of animals’ radiosensitivity. 6 refs.; 1 fig.; 1 table. (author). 


10509 (LA-UR-92-3587) Potential MCNP enhancements for 
NCT. Estes, G.P.; Taylor, W.M. Los Alamos National Lab., NM 
(United States). [1992]. 5p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-36. (CONF- 
9209280—1: Neutron capture therapy for cancer, Columbus, OH 
(United States), 13-17 Sep 1992). Order Number DE93003807. 
Source: OSTI; NTIS; INIS; GPO Dep. 

MCNP a Monte Carlo radiation transport code, is currently widely 
used in the medical community for a variety of purposes including 
treatment planning, diagnostics, beam design, tomographic studies, 
and radiation protection. This is particularly true in the Neutron 
Capture Therapy (NCT) community. The current widespread medi- 
cal use of MCNP after its general public distribution in about 1980 
attests to the code’s general versatility and usefulness, particularly 
since its development to date has not been influenced by medical 
applications. This paper discusses enhancements to MCNP that 
could be implemented at Los Alamos for the benefit of the NCT 
community. These enhancements generally fall into two categories, 
namely those that have already been developed to some extent 
but are not yet publicly available, and those that seem both 
needed based on our current understanding of NCT goals, and 
achievable based on our working knowledge of the MCNP code. 
MCNP is a general, coupled neutron/photor/electron Monte Carlo 
code developed and maintained by the Radiation Transport Group 
at Los Alamos. It has been used extensively for radiation shielding 
studies, reactor analysis, detector design, physics experiment inter- 
pretation, oil and gas well logging, radiation protection studies, 
accelerator design, etc. over the years. MCNP is a_ three- 
dimensional geometry, continuous energy physics code capable of 
modeling complex geometries, specifying material regions such as 
organs by the intersections of analytical surfaces. 


10510 (LUNBDS-NBFB-1025-1-39-1992) Effects of ultravio- 
let radiation on Hibiscus rosa-sinensis, Beta vulgaris and 
Helianthus annuus. Panagopoulos, |. Lund Univ. (Sweden). Dept. 
of Plant Physiology. 1992. [42] Source: OSTI; NTIS; INIS. 

It is believed that increased levels of ultraviolet B-radiation (UV- 
B;280-320 nm) will result in serious threat to plant. In the present 
study the effects of UV (particularly UV-B) were studied on chloro- 
phyll fluorescence, ultraweak luminescence (UL) and plant growth. 
Parameters related to light emission were determined, and the ef- 
fects of UV-B on hypocotyl elongation and levels of free IAA were 
examined. The plants were grown in greenhouse or in growth 
chambers and exposed to short or long term UV-B simulating dif- 
ferent levels of ozone depletion. Short exposure of Hibiscus leaves 
to UV resulted in a gradual increase in both UL and peroxidase ac- 
tivity followed by a decline after 72 h and a decrease in variable 
chlorophyll fluorescence. The action of UV-B on sugar beet plants 
depended on light quality and irradiance and infection by Cer- 
cospora beticola Sacc. The interaction between UV-B and the 





disease resulted in a large reduction of dry weight and enhanced 
UL. The lowest Chl a and growth was found in plants grown under 
low irradiance and exposed to UV-B supplemented with UV-A 
(320-400 nm). UVB also inhibited photosystem II, increased UL 
and peroxidase activity. Under relatively high PAR, UV-B increased 
dry weight of laminae and UL but no effect on Chi content. Sugar 
beet plants grown with light depleted in the 320-400 nm region of 
the spectrum and exposed to UV-B died. Low levels of UV-B did 
neither affected hypocotyl elongation nor amounts of free IAA in 
sunflower plants grown under low (LL; 143 umol m-*s~—") or high 
PAR (HL; 800 umol m-?s~'). Three times more daily UV-B in- 
creased the amount of free IAA, but inhibited hypocotyl elongation. 
Higher Fy/Fmax and F690/F735, Chi a and carotenoids were found 
in plants exposed to low UV-B. Indeed, UV-B can be harmful but 
may also have enhancing effects on plants. (au) (114 refs.). 


10511 (NEI-DK-997) Measurement of contamination by 
241Am. Hemmingsen, L.B.S. Copenhagen Univ. (Denmark). H.C. 
Oersted Inst. Aug 1991. [176] (In Danish). Source: OSTI; NTIS; 
INIS. 

In relation to the fact that four employees at the Danish Isotope 
Center who had regularly cleaned the smoke detectors used for 
control measurements were found to be contaminated with °41Am, 
the aim was to investigate the suitability of the Phoswich detector 
system for measurement of contamination of humans by 241Am. It 
was also wished to compare this measuring method with other se- 
lected ones. The measurement results are presented in detail. It 
was found that measurements taken on the cranium with the 
Phoswich detectors were more suitable for measurement of con- 
tamination by 241Am than the use of a Ge detector on the liver, - 
because of the first-named method's greater degree of measuring 
efficiency, (0.013 cps/Bq compared with 0.0001 cps/Bq in the case 
of Ge detector measurement) and lower minimum detectable activ- 
ity in relation to that activity that was measured on Ai (one of the 
employees). It was found that Phoswich-detector measurement and 
measuring of urine samples supplemented each other in a satisfac- 
tory way. The Phoswich detector enables a quick measurement of 


the degree of seriousness of the contamination of a person and a 
relatively accurate determination of the calculated intake of con- 
tamination which has a size of at least twice the annual limit of 
intake size. Measurements of urine samples enable smaller 
amounts of contamination to be revealed, but this takes ca. 32 
weeks and is less accurate than Phoswich measurement especially 
if a long time has elapsed after the intake. (AB) (34 refs.). 


10512 (NEI-SE-99) Radionuclides in the forest industry. 
Radiaticn protection. Ravila, A.; Holm, E. Lund Univ. (Sweden). 
Dept. of Radiation Physics. [1992]. [74] (In Swedish). Project SSI- 
P-603-90. Source: OSTI; NTIS; INIS. 

The report describes radioactivity in the forest, the forest indus- 
try, and in the energy production based on wood fuels. 


10513 (NUREG/CR-5873) VARSKIN MOD 2 and SADDE 
MOD2: Computer codes for assessing skin dose from skin 
contamination. Durham, J.S. (Pacific Northwest Lab., Richland, 
WA (United States)). Nuclear Regulatory Commission, Washington, 
DC (United States). Div. of Regulatory Applications; Pacific North- 
west Lab., Richland, WA (United States). Dec 1992. 207p. 
Sponsored by Nuclear Regulatory Commission, Washington, DC 
(United States). DOE Contract AC06-76RL01830. (PNL—7913). 
Source: OSTI; NTIS; INIS; GPO. 

The computer code VARSKIN has been modified to calculate 
dose to skin from three-dimensional sources, sources separated 
from the skin by layers of protective clothing, and gamma dose 
from certain radionuclides correction for backscatter has also been 
incorporated for certain geometries. This document describes the 
new code, VARSKIN Mod 2, including installation and operation in- 
structions, provides detailed descriptions of the models used, and 
suggests methods for avoiding misuse of the code. The input data 
file for VARSKIN Mod 2 has been modified to reflect current physi- 
cal data, to include the contribution to dose from _ internal 
conversion and Auger electrons, and to reflect a correction for low- 
energy electrons. In addition, the computer code SADDE: Scaled 
Absorbed Dose Distribution Evaluator has been modified to allow 
the generation of scaled absorbed dose distributions for mixtures of 
radionuclides and intereat conversion and Auger electrons. This 
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new code, SADDE Mod 2, is also described in this document. In- 
structions for installation and operation of the code and detailed 
descriptions of the models used in the code are provided. 


10514 (OEFZS-4632) Cesium-137 in soil texture fractions 
and its impact on Cesium-137 soil-to-plant transfer. Gerz- 
abek, M.H.; Mohamad, S.A.; Mueck, K. Oesterreichisches 
Forschungszentrum Seibersdorf GmbH (Austria). Jun 1992. [12] 
Source: OSTI; NTIS (US Sales Only); INIS. 

Reprint from Commun. Soil Sci. Plant Anal., v. 23(3-4) p. 321- 
330 (1992). 

Field studies at two sites contaminated by the Chernoby] fallout 
showed 'S’Cesium (Cs) soil-to-plant transfer factors in wheat, rye 
and potato. Transfer values ranged from 0.0017 (potato tuber) to 
0.07 (wheat straw). Generally transfer coefficients in cereal grains 
and potato tubers were significantly below the values of the shoots. 
A comparison of the two sites led to the conclusion that for all 
plants investigated 'S’Cs transfer factors were higher in Lower Aus- 
tria (Calcic Chernozem) than in Upper Austria (Eutric Cambisol). 
The specific activities of the texture fractions of the two soil types 
increased from sand to silt and clay. In the Calcic Chernozem the 
ratio of the °’Cs activity in the silt fraction to the total activity in 
the soil was considerably higher than in the Eutric Cambisol. At the 
same time extractability of '°’Cs from the silt fraction of the latter 
soil was clearly lower. Both results mainly were attributed to the 
differences between the soils according to the organic matter con- 
tent of the silt fractions, the Calcic Chernozem being seven times 
higher. Therefore, the differences in the '5’Cs-soil-to-plant transfer 
can be attributed partly to these soil characteristics. (authors). 


10515 (PNL-3916) Summary of the environmental dose 
models used at DOE nuclear sites in 1979. Kennedy, W.E. Jr.; 
Mueller, M.A. Pacific Northwest Lab., Richland, WA (United 
States). Sep 1982. 55p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC06-76RL01830. Order Number 
DE93005747. Source: OSTI; NTIS; GPO Dep. 

Methods for assessing public exposure to radiation from normal 
operations at DOE facilities are reviewed in this report. This review 
includes a summary of the methods used in 1979 as described in 
annual environmental reports submitted by Department of Energy 
(DOE) contractors. The methods used ranged from estimating pub- 
lic doses based on environmental measurements and comparison 
to the DOE concentration guides, to complex methods using envi- 
ronmental pathway modeling and estimated radionuclide releases. 
No two sites used the same combination of measurements and 
pathway models in their analysis. While most sites used an atmo- 
spheric dispersion model to predict air concentrations of radioactive 
material, only about half of the sites provided enough information 
about the model used to permit proper model evaluation. The wa- 
terborne pathways related to drinking water or ingestion of fish 
were generally well described, while the external exposure or ter- 
restrial food pathways were often not considered. The major 
recommendation resulting from this review was that complete doc- 
umentations of the models used should be included either within 
the annual reports or as separate readily available documents. In 
addition, most sites could make better use of graphics (i.e., tables 
and figures) to better communicate the findings of their analyses. 


10516 (PNL-8000-Pt.1) Pacific Northwest Laboratory an- 
nual report for 1991 to the DOE Office of Energy Research: 
Part 1, Biomedical sciences. Park, J.F. Pacific Northwest Lab., 
Richland, WA (United States). Sep 1992. 161p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO6- 
76RL01830. Order Number DE93005013. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This report summarizes progress in OHER biological research 
and general life sciences research programs conducted conducted 
at PNL in FLY 1991. The research develops the knowledge and sci- 
entific principles necessary to identify, understand, and anticipate 
the long- term health consequences of energy-related radiation and 
chemicals. Our continuing emphasis is to decrease the uncertainty 
of health risk estimates from existing and newly developed energy- 
related technologies through an increased understanding of the 
ways in which radiation and chemicals cause biological damage. 
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10517 (PNL-SA-20439) Electrospray ionization mass spec- 
trometry for natural and radiation-induced modifications in 
histone proteins. Edmonds, C.G.; Fuciarelli, A.F.; Thrall, B.D.; 
Springer, D.L. Pacific Northwest Lab., Richland, WA (United 
States). May 1992. 3p. Sponsored by USDOE, Washington, DC 
(United States); National Science Foundation, Washington, DC 
(United States). DOE Contract AC06-76RL01830. (CONF- 
9205196-10: 40. ASMS conference on mass spectrometry and 
allied topics, Washington, DC (United States), 31 May - 2 jun 1992). 
Order Number DE93004836. Source: OSTI; NTIS; GPO Dep. 

Chick erythrocyle histone H2B was irradiated in the presence of 
thymine, the principle cross-linking base recognized in earlier stud- 
ies, and the products were examined directly by electrospray 
ionization mass spectrometry (ESI-MS). Following exposure to 5 
Gy of ionizing radiation the relative abundance of two unique 
species were increased by nearly 50% in irradiated samples over 
background response at the same nvz. The first corresponds to a 
mass increment increase similar to the expected value for thymine- 
H2B adduct formation (126.1 Da measured, 125.1 Da calculated). 
The mass increment increase for the second component (140.7 
Da) was less easily explained. Additional dose-yield data are 
needed to confirm the significance of these changes. 


10518 (PNL-SA-21421) Issues In weighting bioassay data 
for use in regressions for internal dose assessments. Strom, 
D.J. Pacific Northwest Lab., Richland, WA (United States). Nov 
1992. 6p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract ACO6-76RL01830. (CONF-921116—7: 12. interna- 
tional conference on the application of accelerators in research and 
industry, Denton, TX (United States), 2-5 Nov 1992). Order Num- 
ber DE93005030. Source: OSTI; NTIS; INIS; GPO Dep. 

For use of bioassay data in internal dose assessment, research 
should be done to clarify the goal desired, the choice of method to 
achieve the goal, the selection of adjustable parameters, and on 
the ensemble of information that is available. Understanding of 
these issues should determine choices of weighting factors for 
bioassay data used in regression models. This paper provides an 
assessment of the relative importance of the various factors. 


10519 (PNWD—1980-04-HEDR) Hanford Environmental 
Dose Reconstruction Project monthly report. McMakin, A.H., 
Cannon, S.D.; Finch, S.M. (comps.). Pacific Northwest Lab., Rich- 
land, WA (United States). Sep 1992. 73p. Sponsored by USDOE, 
Washington, DC (United States); Department of Health and Human 
Services, Washington, DC (United States). DOE Contract AC06- 
76RLO1830. Contract 200-92-0503(CDC/18620(BNW). Order 
Number DE93003036. Source: OSTI; NTIS; INIS; GPO Dep. 

The objective of the Hanford Environmental Dose Reconstruction 
MDR) Project is to estimate the radiation doses that individuals 
and populations could have received from nuclear operations at 
Hanford since 1944. The TSP consists of experts in envirorunental 
pathways. epidemiology, surface-water transport, ground-water 
transport, statistics, demography, agriculture, meteorology, nuclear 
engineering. radiation dosimetry. and cultural anthropology. In- 
cluded are appointed members representing the states of Oregon, 
Washington, and Idaho, a representative of Native American tribes, 
and an individual representing the public. The project is divided 
into the following technical tasks. These tasks correspond to the 
path radionuclides followed from release to impact on humans 
(dose estimates): Source Terms; Environmental Transport; Envi- 
ronmental Monitoring Data Demography, Food Consumption, and 
Agriculture; and Environmental Pathways and Dose Estimates. 


10520 (PNWD-1980-06-HEDR) Hanford Environmental 
Dose Reconstruction Project monthly report, November 1992. 
Cannon, S.D.; Finch, S.M. (comps.). Pacific Northwest Lab., Rich- 
land, WA (United States). [1992]. 62p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC06- 
76RLO1830. Contract 200-92-0503(CDC)/18620(BNW). Order 
Number DE93005105. Source: OSTI; NTIS; GPO Dep. 

The objective of the Hanford Environmental Dose Reconstruction 
(HEDR) Project is to estimate the radiation doses that individuals 
and populations could have received from nuclear operations at 
Hanford since 1944. The TSP consists of experts in environmental 
pathways, epidemiology, surface-water transport, ground-water 
transport, statistics, demography, agriculture, meteorology, nuclear 
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engineering, radiation dosimetry, and cultural anthropology. In- 
cluded are appointed members representing the states of Oregon, 
Washington. and Idaho, a representative of Native American tribes, 
and an individual representing the public. The project is divided 
into the following technical tasks: Source terms; environmental 
transport; environmental monitoring data; demography, food con- 
sumption and agriculture; environmental pathways and dose 
estimates. 


10521 (PNWD-—2054-HEDR) A work bibliography on native 
food consumption, demography and lifestyle: Hanford Envi- 
ronmental Dose Reconstruction Project. Murray, C.E.; Lee, W.J. 
Pacific Northwest Lab., Richland, WA (United States). Dec 1992. 
39p. Sponsored by USDOE, Washington, DC (United States); De- 
partment of Health and Human Services, Washington, DC (United 
States). DOE Contract ACO6-76RL01830. (BHARC—800/92/046). 
Order Number DE93005263. Source: OSTI; NTIS; INIS; GPO Dep. 
The purpose of this report is to provide a bibliography for the 
Native American tribe participants in the Hanford Environmental 
Dose Reconstruction (HEDR) Project to use. The HEDR Project’s 
primary objective is to estimate the radiation dose that individuals 
could have received as a result of emissions since 1944 from the 
US Department of Energy's Hanford Site near Richland, Washing- 
ton. Eight Native American tribes are responsible for estimating 
daily and seasonal consumption of traditional foods, demography, 
and other lifestyle factors that could have affected the radiation 
dose received by tribal members. This report provides a bibliogra- 
phy of recorded accounts that tribal researchers may use to verify 
their estimates. The bibliographic citations include references to 
information on the specific tribes, Columbia River plateau ethnob- 
otany, infant feeding practices and milk consumption, nutritional 
studies and radiation, tribal economic and demographic character- 
istics (1940-1970), research methods, primary sources from the 
National Archives, regional archives, libraries, and museums. 


10522 (RFP—4580) Environmental standards setting for 
Rocky Flats Plant: The pursuit of zero risk. Daugherty, N.M. EG 
and G Rocky Flats, Inc., Golden, CO (United States). Rocky Flats 
Plant. [1992]. 14p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC34-90DP62349. (CONF-930130—2: 26. 
Health Physics Society midyear topical meeting on environmental 
health physics, Coeur d'Alene, ID (United States), 24-28 Jan 1993). 
Order Number DE93002256. Source: OSTI; NTIS; INIS; GPO Dep. 

The Rocky Flats Plant (RFP) is a Department of Energy facility, 
located near Denver, Colorado, whose primary mission has been 
the fabrication of nuclear weapons components using plutonium, 
uranium, beryllium, and stainless steel. Past RFP activities have 
resulted in contamination of soil, surface water, sediment, and 
ground water with radioactive and/or hazardous chemical con- 
stituents. Although RFP environmental contamination levels 
generally are low in comparison to other DOE sites, close proximity 
to the Denver metropolitan area has resulted in proposed and im- 
plemented RFP environmental protection standards which are far 
more stringent than those for comparable facilities in the nation. 
The RFP experience with State and local involvement in standards 
setting, which often bypasses the traditional organizations and rec- 
ommendations for radiation protection, may set precedence for 
future environmental radiation protection at other nuclear facilities. 


10523 (RISO-HOT-DECOM-P-4) Decommissioning of the 
Risoe Hot Cell facility: 4. Periodic report covering January 1 
to June 30, 1992. Carlsen, H. Risoe National Lab., Roskilde (Den- 
mark). Materials Dept. Aug 1992. [15] Contract Fi2D-0011-DK. 
Source: OSTI; NTIS; INIS. 

The main activities described in the 4th periodic report on the 
decommissioning of the hot cell facility at Risoe National Labora- 
tory are the start of the transfer of the last fissile material, the 
removal of a large amount of highly contaminated material, the re- 
classification of a minor "red” contaminated area to "blue", and a 
minor “blue” contaminated area to a clean area, and a survey of 
the contamination and radiation levels on the shutters and the 
shutter housings. The main contaminant was Cs'9”, and the high- 
est level of contamination was found on top of the shutters. The 
contamination levels appeared to be rather scattered. Work was 
begun on collecting information on the condition of the concrete 
cell line. Tables illustrate the contamination on shutters and shutter 





housings, and G/-y maximum dose rates on the inner surface of the 
shutter housings. A diagram illustrates the location of smear tests 
on the shutter arrangement, and "three-dimensional” graphs illus- 
trate the suppressed maximum values of the shutter contamination. 
A plan of the hot cell facility at floor level is also given. A collective 
dose of 6 man-mSv was ascribed to 10 persons in the first half of 
1992, arising mainly from work on the shiekded storage facility and 
handling of wastes. (AB). 


10524 (RISO-R-641) BER-3.2 report: Methodology for jus- 
tification and optimization of protective measures including a 
case study: Protective actions planned for Gotland in an "EX- 
ERCISE SIEVERT”-release. Hedemann Jensen, P. (Section of 
Applied Health Physics, Safety Department, Risoe (Denmark)); 
Sinkko, K.; Waimod-Larsen, O.; Gjoerup, H.L.; Salo, A. Risoe Na- 
tional Lab., Roskilde (Denmark). Nuclear Safety Research Dept. 
Jul 1992. [50] Contract NKS/BER-3. Source: OSTI; NTIS; INIS. 

This report is a part of the Nordic BER-3 project’s work to 
propose and harmonize Nordic intervention levels for countermea- 
sures in case of nuclear accidents. This report focuses on the 
methodology for justification and optimization of protective mea- 
sures in case of a reactor accident situation with a large release of 
fission products to the environment. The down-wind situation is 
very complicated. The dose to the exposed society is almost un- 
predictable. The task of the radiation protection experts: To give 
advice to the decision makers on averted doses by the different ac- 
tions at hand in the situation - is complicated. That of the decision 
makers is certainly more: On half of the society they represent, 
they must decide if they wish to follow the advices from their radia- 
tion protection experts or if they wish to add further arguments - 
economical or political (or personal) - into their considerations be- 
fore their decisions are taken. Two analysis methods available for 
handling such situations: cost-benefit analysis and multi-attribute 
utility analysis are described in principle and are utilized in a case 
study: The impacts of a Chernobyl-like accident on the Swedish is- 
land of Gotland in the Baltic Sea are analyzed with regard to the 
acute consequences. The use of the intervention principles found 
in international guidance (IAEA 91, ICRP 91), which can be sum- 
marized as the principles of justification, optimization and 
avoidance of unacceptable doses, are described. How to handle 
more intangible factors of a psychological or political character is 
indicated. (au) (6 tabs., 3 ills., 17 refs.). 


10525 (SIS—1992:1) Static and low frequency magnetic 
fields in Norwegian alloy and electrolysis plants. Thommesen, 
G.; Bjoelseth, P.S. Statens Inst. for Straalehygiene, Oslo (Norway). 
Oct 1992. [45] (In Norwegian). Source: OSTI; NTIS; INIS. 

As a contribution to the general knowledge on exposure to static 
and low frequency magnetic fields in Norwegian power intensive in- 
dustry, a survey covering 12 such industry plants has been carried 
out. Magnetic fields have been measured and mapped out in the 
proximity to the central production units, alloy furnaces using 50-Hz 
alternating current and electrolysis halls using direct current. The 
intention behind the survey was partly to evaluate the exposure 
with reference to existing proposals to guidelines, partly to supply 
two on-going epidemiological investigations on cancer incidences 
and death causes in this kind of industry with exposure data, and 
partly to provide a basis for evaluation of present day exposure in 
context to future health investigations, particularly with reference to 
possible long-time effects and delayed health impairments. The 
measurements show that production employees at the alloy plants 
may regularly be exposed to 50-Hz magnetic fields over 1000 wT 
for shorter periods of time (minutes) and up to about 500 uT during 
fractions of an hour. Magnetic fields of 100 uT are not uncommon 
in permanent working stations. Workers in electrolysis plants are 
regularly exposed to static magnetic fields of 3 to 10 mT, and up to 
about 50 mT for shorter periods. 15 refs., 11 figs., 3 tabs. 


10526 (STUK-A-87) A Topographically and anatomically 
unified phantom model for organ dose determination in radia- 
tion hygiene. Servomaa, A. (Finnish Centre for Radiation and 
Nuclear Safety, Helsinki (Finland). Dept. of Inspection and Metrol- 
ogy); Rannikko, S.; Nikitin, V.; Golikov, V.; Ermakov, |.; Masarskyi, 
L.; Saltukova, L. Finnish Centre for Radiation and Nuclear Safety 
(STUK), Helsinki (Finland). Aug 1989. [75] Source: OSTI; NTIS; 
INIS. 
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The effective dose equivalent is used as a risk-related factor for 
assessing radiation impact on patients. In order to assess the ef- 
fective dose equivalent, data on organ doses in several organs are 
needed. For calculation of the collective effective dose equivalent, 
data on the sex and size distribution of the exposed population are 
also needed. A realistic phantom model based on the Alderson- 
Rando anatomical phantom has been developed for these 
purposes. The phantom model includes 22 organs and takes into 
account the deflections due to sex, height, weight and other 
anatomical features. Coordinates of the outer contours of inner or- 
gans are given in different slabs of the phantom. The images of 
cross sections of different slabs realistically depict the distribution 
of the organs in the phantom. Statistics about height and weight 
distribution as a function of the age of the Finnish population are 
also given. (orig.). 


10527 (WHC-SA-1724) Flow rate through a filter with a 25- 
mm-diameter aperature for Hanford Site alpha continuous air 
monitors. Barnett, J.M.; Kane, J.E. Il. Westinghouse Hanford Co., 
Richland, WA (United States). Nov 1992. 12p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO6- 
87RL10930. (CONF-9211152—-1: 5. workshop of DOE operating 
contractor user group on air monitoring, Idaho Falls, ID (United 
States), 30 Nov - 2 dec 1992). Order Number DE93004509. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The flow through a 25-mm active diameter aperture was varied 
from 14 to 70 L/min on several modified alpha continuous air 
monitors at the Hanford Site. The purpose of the testing was to de- 
termine the ability of pulling the specified flow for 1 week and to 
recommend a flow rate for this configuration. The data confirm the 
ability to easily pull 28 L/min through the Gelman Versipore 
AN3000 filter, and this is the recommended flow. Stack continuous 
air monitors were not included in this project. Dose and derived air 
concentrations were not considered. 


10528 (WSRC-TR-92-077) Shield verification and valida- 
tion action matrix summary. Boman, C. Westinghouse Savannah 
River Co., Aiken, SC (United States). Feb 1992. 12p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract ACO9- 
89SR18035. Order Number DE93003323. Source: OSTI; NTIS; 
INIS; GPO Dep. 

WSRC-RP-90-26, Certification Plan for Reactor Analysis Com- 
puter Codes, describes a series of action items to be completed for 
certification of reactor analysis computer codes used in Technical 
Specifications development and for other safety and production 
support calculations. Validation and verification are integral part of 
the certification process. This document identifies the work per- 
formed and documentation generated to satisfy these action items 
for the SHIELD, SHLDED, GEDIT, GENPRT, FIPROD, FPCALC, 
and PROCES modules of the SHIELD system, it is not certification 
of the complete SHIELD system. Complete certification will follow 
at a later date. Each action item is discussed with the justification 
for its completion. Specific details of the work performed are not in- 
cluded in this document but can be found in the references. The 
validation and verification effort for the SHIELD, SHLDED, GEDIT, 
GENPRT, FIPROD, FPCALC, and PROCES modules of the 
SHIELD system computer code is completed. 


10529 (Y/DQ-32) Dosimetry quality assurance in Martin 
Marietta Energy Systems’ centralized external dosimetry sys- 
tem. Souleyrette, M.L. Oak Ridge Y-12 Plant, TN (United States). 
23 Oct 1992. 16p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840S21400. (CONF-9211124-65: 
Harshaw/quality systems (HS) 1992 thermoluminescent dosimetry 
(TLD) user symposium, San Antonio, TX (United States), 9-13 Nov 
1992). Order Number DE93004757. Source: OSTI; NTIS; INIS; 
GPO Dep. 

External dosimetry needs at the four Martin Marietta Energy Sys- 
tems facilities are served by Energy Systems Centralized External 
Dosimetry System (CEDS). The CEDS is a four plant program with 
four dosimeter distribution centers and two dosimeter processing 
centers. Each plant has its own distribution center, while processing 
centers are located at ORNL and the Y-12 Plant. The program has 
been granted accreditation by the Department of Energy Laboratory 
Accreditation Program (DOELAP). The CEDS is a TLD based sys- 
tem which is responsible for whole-body beta-gamma, neutron, and 
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extremity monitoring. Beta-gamma monitoring is performed using 
the Harshaw/Solon Technologies model 8805 dosimeter. Effective 
October 1, 1992 the standard silver mylar has been replaced with 
an Avery mylar foil blackened on the underside with ink. This was 
done in an effort to reduce the number of light induced suspect 
readings. At this time we have little operational experience with the 
new blackened mylars-The CEDS neutron dosimeter is the Har- 
shaw model 8806B. This card/hokder configuration contains two 
TLD-600/TLD-700 chip pairs; one pair is located beneath a cad- 
mium filter and one pair is located beneath a plastic filter. In routine 
personnel monitoring the CEDS neutron dosimeter is always paired 
with a CEDS beta-gamma dosimeter.The CEDS extremity dosime- 
ter is composed of a Harshaw thin TLD-700 dosiclip placed inside 
a Teledyne RB-4 finger sachet. The finger sachet provides approxi- 
mately 7 mg/cm? filtration over the chip. A teflon ring surrounds the 
dosiclip to help prevent tearing of the vinyl sachet. 


10530 Safety of industrial irradiation plants. International 
Atomic Energy Agency, Vienna (Austria). 1992. (FILM-IAEA-0769.). 

Description: 19 min.; color; sound. 

Radiation is nowadays used in many applications in industry and 
medicine; accidental exposure, however, can have grave conse- 
quences as large doses of radiation occur in the 600 accelerator or 
gamma source plants in use around the world. This film explains 
the operation of irradiation plants and the safety procedures that 
must be followed to prevent accidents and to ensure safe use. 


5602 Thermal Effects 


10531 (SA-PUB-3/92, pp. 174-180) The effects of climatic 
change on crop production. Mela, T. (Argicultural Research Cen- 
tre of Finland, Jokioinen (Finland)); Hakala, K.; Hannukkala, A.; 
Kaukoranta, T.; Kontturi, M.; Kurppa, S.; Laurila, H.; Tahvonen, R.; 
Tiilikkala, K.; Carter, T.; Saarikko, R. Academy of Finland, Helsinki 
(Finland). 1992. In The Finnish research programme on climate 


change: Progress report. 310p. Order Number DE93752870. 
Source: OSTI; NTIS. 


SILMU Research Programme. 

The aim of the plant physiological investigations is to evaluate 
the impact of elevated carbon dioxide levels and increased temper- 
atures on the growth and yield of crop plants in Finland in the 
future. The focus is on crops from both Finland and central Eu- 
rope. Glasshouse experiments will be conducted in four growth 
conditions: ambient temperature, ambient CO 2 level (control); 
ambient temperature, elevated CO2 (2 x ambient); elevated tem- 
peratures (by 3-5 deg C), ambient CO2; and elevated temperatures 
and elevated CO2. The objectives of the study are to investigate 
(for the given experimental conditions): effects of a changed envi- 
ronment on yield components, biomass and yield production of 
crop plants presently cultivated in Finland; effects as in before, but 
for central European varieties of the same crop plants and for a 
prolonged growing season in southern Finland; changes in CO, 
assimilation; changes in allocation of photosynthetic products and 
changes in the activity and quantity of key enzymes in photosyn- 
thesis, and in the synthesis of photosynthetic products The study 
seeks to identify the factors that underlie the efficiency of CO. ex- 
ploitation by the plants under investigation, and to establish the 
extent to which they are able to benefit from elevated CO> levels. 
The arrangement of the experiments allows evaluation of the im- 
pact of elevated temperature and COz level, both together and 
separately. This is very important, as earlier results have shown 
the two factors to be interconnected, so that their combined effect 
may result in better growth than either of the factors alone. In addi- 
tion, the studies of allocation will provide information on the parts 
of the plant in which the increased biomass is concentrated, focus- 
ing in particular on the allocation to harvestable yield. .000: EDB. 
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Refer also to citation(s) 9146, 9256, 10176, 10192, 10337, 10386, 
10428 


10532 (CIEMAT—700) Aries: system for health effects as- 
sessment in industrial Risk. Rabago, |.; Vidania, R. de; Sierra, |. 
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Centro de Investigaciones Energeticas, Medioambientales y Tecno- 
logicas (CIEMAT), Madrid (Spain). 1992. 45p. Osder Number 
DE93755579. Source: OSTI; NTIS. 

ARIES, a tool designed in order to support the assessment of 
expected heath derived from an accidental release of toxic com- 
pounds, includes two sequential and complementary steps. The 
first developed for inhalation exposures uses numerical models, 
empirical correlations, physiological parameters and toxicological 
index to estimate short term consequences over the exposed pop- 
ulation. A new report will be published were it will be described in 
detail the procedure designed for the quantitative assessment of 
the exposure. The system starts the assessment process with val- 
ues of external concentrations which are processed, together with 
different exposure values (existing for humans and scaled up from 
animals), as inputs for different kinds of models. From these, and 
other physiological values ARIES calculates the inhaled equivalent 
doses and the expected associated effects as a function of the ex- 
posure times. Once this first step is accomplished, ARIES is 
complemented with an additional system that executes the selec- 
tion of relevant information from toxicological data bases 
(qualitative phase). The system works applying a string of filters 
and searches that displays selected information, giving and addi- 
tional support to the assessment. Both steps, just referred to, are 
integrated into a logical informatic support. The informatic code is 
developed in dBase language even for the design of the procedure 
as for the mathematical models linked to the system (extrapolation, 
dose inhaled models, etc) to execute the numerical analysis of the 
assessment. The system has been designed in order to include 
progressively new chemicals and the improvements obtained in the 
development of mathematical models related with dose-effect rela- 
tionships. At this moment, is programmed a first prototype of ARIES 
that can be executed in PC’s and it can run for several products. 


10533 (CONF-9203209-1) Mutagenicity of six DMSO and 
Tween 80-solvated mild gasification products In Salmonella ty- 
phimurium. Stamm, S.C. (National Inst. for Occupational Safety 
and Health, Morgantown, WV (United States). Div. of Respiratory 
Disease Studies); Zhong, B.Z.; Bryant, E.D.; Ong, T.; Johnson, R.; 
Sharp, S. National Inst. for Occupational Safety and Health, Mor- 
gantown, WV (United States). Div. of Respiratory Disease Studies. 
[1992]. 10p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract Al21-89MC26018. From 1992 EMS meeting 
on poster elements; Reno, NV (United States); 15-19 Mar 1992. 
Order Number DE92018645. Source: OSTI; NTIS; GPO Dep. 

Mild gasification is an emerging coal-conversion process that is 
being developed by the United States Department of Energy and 
private industry to meet future energy needs. Products of this pro- 
cess are being submitted to NIOSH in Morgantown, WV, for the 
evaluation of their genotoxic activity. Six mild gasification products, 
solvated in both DMSO and Tween 80, have been assayed for mu- 
tagenic activity in the preincubation modification of the Ames 
Salmonella assay system using tester strains TA98 and TA100O 
with and without S9 metabolic acbvation. No significant mutagenic 
activity was detected in these samples when DMSO was used as 
the solvent vehicie; however, two of the six samples indicated posi- 
tive mutagenic activity on tester strain TA98 with S9 when solvated 
in Tween 80. The positive control 2-aminoanthracene, an aromatic 
amine, demonstrated a significant increase in response when as- 
sayed using Tween 80 as a solvent as compared to DMSO. These 
results suggest that mutager/solvent interactons may be occurring 
in the testing of these coal-derived samples and the positive con- 
troi in the Ames assay. Since past studies have indicated that 
aromatic amines account for a large percentage of the mutagenic 
activity of coal-derived materials, the solitary use of DMSO as a 
solvent for mutagenicity determination must be questioned for 
these and other chemically related materials. 


10534 (CONF-9209272-1) Transgenic mice in developmen- 
tal toxicology. Woychik, R.P. Oak Ridge National Lab., TN 
(United States). [1992]. 6p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC05-840R21400. From Inter- 
national conference on male-mediated developmental toxicity; 
Pittsburg, PA (United States); 16-19 Sep 1992. Order Number 
DE93003601. Source: OSTI; NTIS; GPO Dep. 





Advances in molecular biology and embryology are being utilized 
for the generation of transgenic mice, animals that contain specific 
additions, deletions, or modifications of genes or sequences in 
their DNA. Mouse embryonic stem cells and homologous recombi- 
nation procedures have made it possible to target specific DNA 
structural alterations to highly localized region in the host chromo- 
somes. The majority of the DNA structural rearrangements in 
transgenic mice can be passed through the germ line and used to 
establish new genetic traits in the carrier animals. Since the use of 
transgenic mice is having such an enormous impact on so many 
areas of mammalian biological research, including developmental 
toxicology, the objective of this review is to briefly describe the fun- 
damental methodologies for generating transgenic mice and to 
describe one particular application that has direct relevance to the 
field of genetic toxicology. 


10535 (DOE/ER/60784-3) Basic theory and methods of 
dosimetry for use in risk assessment of genotoxic chemicals: 
Final report. Ehrenberg, L.; Granath, F. Stockholm Univ. (Swe- 
den). Dept. of Radiobiology. [1992]. 60p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG02-89ER60784. 
Order Number DE93007265. Source: OSTI; NTIS; GPO Dep. 

This project is designed to be theoretical, with limited experimen- 
tal input. The work then would have to be directed towards an 
identification of problems, with an emphasis on the potential ability 
of molecular/biochemical methods to reach a solution, rather than 
aiming at solutions of the problems. In addition, the work is depen- 
dent on experimental work within parallel projects. Initially, projects 
running at this laboratory were strongly tied up with practical mat- 
ters, such as the development of monitoring methods for specific 
exposures, with limited resources for basic research. As sketched 
in the scientific report below, section 4 the meaningfulness of 
molecular/biochemical methods and their potential contribution to 
the problem of dsk estimation has to be seen against a broad 
overview of this problem and current efforts to solve it. This 
overview, given as a brief summary in section 3, shows the neces- 


sity of combining different fields of research, holding them together 
by strictly quantitative aspects. 


10536 (DOE/ER/60931-3) Molecular understanding of mu- 
tagenicity using potential energy methods: Progress report, 
January 1, 1990—June 30, 1992. Broyde, S.; Shapiro, R. New York 
Univ., NY (United States). Jul 1992. 21p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG02-90ER60931. 
Order Number DE93006464. Source: OSTI; NTIS; GPO Dep. 

Our objective, has been to elucidate on a molecular level, at 
atomic resolution, the structures of DNAs modified by 2- 
aminofluorene and its N-acetyl derivative, 2-acetylaminofluorene 
(AAF). The underlying hypothesis is that DNA replicates with re- 
duced fidelity when its normal right-handed B-structure is altered, 
and one result is a higher mutation rate. This change in structure 
may occur normally at a low incidence, for example by the forma- 
tion of hairpin loops in appropriate sequences, but it may be 
enhanced greatly after covalent modification by a mutagenic sub- 
stance. We use computational methods and have been able to 
incorporate the first data from NMR studies in our calculations. 
Computational approaches are important because x-ray and 
spectroscopic studies have not succeeded in producing atomic res- 
olution views of mutagen and carcinogen-oligonucleotide adducts. 
The specific methods that we employ are minimized potential en- 
ergy calculations using the torsion angle space molecular 
mechanics program DUPLEX to yield static views. Molecular dy- 
namics simulations, with full solvent and salt, of the important static 
structures are carried out with the program AMBER; this yields 
mobile views in a medium that mimics the natural aqueous envi- 
ronment of the cell as well as can be done with current available 
computing resources. 


10537 (GSF-43/91) Effects of forest management on the 
nitrogen-cycle with respect to changing environmental 
conditions. Proceedings. Hantschel, R. (GSF, Inst. fuer Bode- 
noekologie, Neuherberg (Germany)); Beese, F. GSF - 
Forschungszentrum fuer Umwelt und Gesundheit GmbH, Neuher- 
berg (Germany). Dec 1991. 186p. (CONF-9005438—: European 
workshop on the effects of forest management on the nitrogen- 
cycle with respect to changing environmental conditions, 
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Neuherberg (Germany), 913 May 1990). Order 
DE93766114. Source: OSTI; NTIS (US Sales Only). 

In 20 papers, possibilities for influencing the nitrogen cycle by 
silvicultural measures under changing environmental conditions are 
dealt with. Four main subject areas are considered: (1) changes in 
N mineralization in the soil, (2) changes in N uptake and plant 
growth, (3) losses of N to the atmosphere and ground water and 
(4) changes in N saturation in forest ecosystems. The influence of 
a modified supply of N (owing to pollution or fertilization) on the nu- 
trition condition of spruces and pines, and loss of N from the soil to 
the atmosphere through denitrification or to the ground water 
through leaching are the topics that meet with the particular inter- 
est of the research groups. Detailed measuring data from different 


places in Europe (Denmark, Germany, Yugoslavia) are presented. 
(UWA). 


Number 


10538 (LA-UR-92-4162) Physiological and lavage fluid cy- 
tological and biochemical endpoints of toxicity in the rat. 
Lehnert, B.E. Los Alamos National Lab., NM (United States). 
[1992]. 54p. Sponsored by USDOE, Washington, DC (United 
States); Department of Defense, Washington, DC (United 
States). DOE Contract W-7405-ENG-36. (CONF-9210273-1: 
IPCS/ILS/German international symposium on respiratory toxicol- 
ogy and risk assessment, Hanover (Germany), 6-9 Oct 1992). 
Order Number DE93005481. Source: OSTI; NTIS; GPO Dep. 

Exposure of the respiratory tract to toxic materials can result in a 
variety of physiologic disturbances that can serve as endpoints of 
toxicity. In addition to a brief review of commonly assessed physio- 
logic endpoints, attention is given in the first component of this 
report to the use of both nose breathing and “mouth” breathing rats 
in toxicity studies that involve measurements of ventilatory func- 
tional changes in response to test atmospheres. Additionally, the 
usefulness of maximum oxygen consumption, or VOomax, aS a 
physiologic endpoint of toxicity that uses exercising rats after expo- 
sure to test atmospheres is described, along with an introduction to 
post-exposure exercise as an important behavioral activity that can 
markedly impact on the severity of acute lung injury caused by 
pneumoedematogenic materials. The second component of this 
report focuses on bronchoalveolar lavage and cytological and bio- 
chemical endpoints that can be assessed in investigations of the 
toxicities of test materials. As will be shown herein, some of the 
biochemical endpoints of toxicity, especially, can sensitively detect 
subtle injury to the lower respiratory tract that may escape detection 
by changes in some other conventional endpoints of toxicity, includ- 
ing lung gravimetric increases and histopathological alterations. 


10539 (WHC-SA-1501) Biological toxicity evaluation of 
Hanford Site waste grouts. Rebagay, T.V. Dodd, D.A.; Voogd, 
J.A. Westinghouse Hanford Co., Richland, WA (United States). Oct 
1992. 14p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO6-87RL10930. (CONF-921139-1: 13. 
annual meeting of the Society of Environmental Toxicology and 
Chemistry, Cincinnati, OH (United States), 8-12 Nov 1992). Order 
Number DE93004988. Source: OSTI; NTIS; INIS; GPO Dep. 
Liquid wastes containing radioactive, hazardous, and regulated 
chemicals have been generated throughout the 50 years of opera- 
tion of the Hanford Site of the US Department of Energy near 
Richland, Washington. These wastes are currently stored onsite in 
single- and double-shell carbon steel tanks. To effectively handle 
and treat these wastes, their degree of toxicity must be deter- 
mined. The disposal of the low-level radioactive liquid portion of 
the wastes involves mixing the wastes with pozzolanic blends to 
form grout. Potential environmental hazards posed by grouts are 
largely unknown. Biological evaluation of grout toxicity is needed to 
provide information on the potential risks of animal and plant 
exposure to the grouts. The fish, rat, and Microtox toxicity tests de- 
scribed herein indicate that the grouts formed from Formulations | 
and 2 are nonhazardous and nondangerous. Using the Microtox 
solid-phase protocol, both soluble and insoluble organic and inor- 
ganic toxicants in the grouts can be detected. This protocol may be 
used for rapid screening of environmental pollutants and toxicants. 


10540 (Y/DK-762) Measurement control program 092: Mer- 
cury in urine: Artificial urine versus natural urine external 
control solutions. Volesky, A.F. Oak Ridge Y-12 Plant, TN 
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(United States). 22 Oct 1990. 6p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC05-840S21400. Order 
Number DE93004761. Source: OSTI; NTIS; INIS; GPO Dep. 

An investigation was conducted to determine if any significant 
differences exist between the use of artificial urine vs. natural urine 
in the preparation of external control samples for Measurement 
Control Program Number 092, Mercury in Urine. Artificial urine is 
routinely prepared for use in Measurement Control Program Num- 
ber 091, Uranium in Artificial Urine. A suggestion has been made 
that this same solution can be used for the mercury in urine pro- 
gram. Through the use of artificial urine, the need for the collection 
of a mercury-free natural urine is eliminated. Special handling re- 
quirements associated with natural urine are also avoided. 


5604 Other Environmental Pollutant Effects 
Refer also to citation(s) 10374, 10563, 11593 


10541 (CONF-8907166—, pp. 1-3) Introduction to extremely- 
low-frequency electric and magnetic fields. Tenforde, T.S. 
(Pacific Northwest Lab., Richland, WA (US)). American Statistical 
Association, Alexandria, VA (United States); Electric Power Re- 
search Inst., Palo Alto, CA (United States). May 1990. From 8. 
annual American Statistical Association conference on radiation 
and health: health effects of electric and magnetic fields: statistical 
support for research strategies; Cooper Mountain, CO (United 
States); 9-13 Jul 1989. In ASA conference on radiation and health: 
Heatth effects of electric and magnetic fields: Statistical support for 
research strategies. 113p. Order Number DE93004099. Source: 
OSTI; NTIS; INIS. 

The electric and magnetic components of an ELF field have sev- 
eral distinctly different features in their interactions with humans 
and other living organisms. First, the electrical conductivity of tis- 
sue is approximately 14 to 15 orders of magnitude greater than 
that of air at ELF frequencies. Consegently, the body behaves like 
a good electrical conductor in ELF electric fields. As a result, an 
electrical charge is developed on the surface of a living object in 
an external ELF field, but the electric field penetrates into the body 
relative to air also has the important consequence that hte local 
field in air near regions of the body with small radii of curvature 
(e.g., the head or the fingertips) is larger by more than an order of 
magnitude than the external field at a distance of several meters 
from the body. This phenomenon is referred to as the field en- 
hancement effect, and it greatly complicates the dosimetry of ELF 
electric fields in the proximity of the body. In contrast, the magnetic 
component of an ELF field does not induce a surface charge and it 
penetrates the body without significant attenuation since the mag- 
netic permeability of tissue is nearly identical to that of air. As a 
consequence, the dosimetry of ELF magnetic fields in and near a 
living organism is relatively simple in comparison to the dosimetry 
of ELF electric fields. Another feature of ELF electric and magnetic 
fields that differs is the pathway of induced currents within the 
body. Induced electric currents in tissue flow predominantly in the 
direction of an external ELF electric field, whereas the electric cur- 
rents induced in tissue by an external ELF magnetic field circulate 
in a plane that is orthogonal to the direction of the applied field. 


10542 (CONF-8907166-, pp. 11-13) Studies of cancer and 
residential exposure. Poole, C. (Epidemiology Resources Inc., 
Chestnut Hill, MA (US)). American Statistical Association, Alexan- 
dria, VA (United States); Electric Power Research Inst., Palo Alto, 
CA (United States). May 1990. From 8. annual American Statistical 
Association conference on radiation and health: health effects of 
electric and magnetic fields: statistical support for research strate- 
gies; Cooper Mountain, CO (United States); 9-13 Jul 1989. In ASA 
conference on radiation and health: Health effects of electric and 
magnetic fields: Statistical support for research strategies. 113p. 
Order Number DE93004099. Source: OSTI; NTIS; INIS. 

Exposure assessment presents perhaps the most important 
methodologic challenge to researchers investigating the association 
between cancer and residential exposure to electric and magnetic 
fields. A number of studies are examined and short comings in 
methodology are described. Improved methodology could improve 
the state of epidemiologic research of the possible link between 
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magnetic fields and cancer. The most important needs are to im- 
prove exposure assessment, especially by considering all sources 
of exposure; to widen the exposure range by targeting towns 
through which transmission lines run; to include larger numbers of 
cases of specific cancers; to select controls concurrently with case 
ascertainment; to collect information on all residences; and to in- 
corporate this information into useful exposure scales that afford 
flexibility in examining alternative induction time hypotheses. 


10543 (CONF-8907166-, pp. 15) Case control studies: Fre- 
quentist vs. Bayesian points-of-view. Zelen, M. (Harvard School 
of Public Health, Boston, MA (US)). American Statistical Associa- 
tion, Alexandria, VA (United States); Electric Power Research Inst., 
Palo Alto, CA (United States). May 1990. From 8. annual American 
Statistical Association conference on radiation and health: health 
effects of electric and magnetic fields: statistical support for re- 
search strategies; Cooper Mountain, CO (United States); 9-13 Jul 
1989. In ASA conference on radiation and health: Health effects of 
electric and magnetic fields: Statistical support for research strate- 
gies. 113p. Order Number DE93004099. Source: OSTI; NTIS; 
INIS. 

Case Control Study methodology is an important research strat- 
egy for ascertaining if there is a statistical relationship between an 
adverse health event and a potential causal factor. Although the 
theoretical development shows that it is a valid procedure for eval- 
uating relationships, in practice it is difficult to carry out. The theory 
requires that one has a random sample of cases (individuals expe- 
riencing an event) and controls. This is rarely done. As a result, 
many case control studies become enmeshed in controversy. On 
the other hand, one can adopt a Bayesian point-of-view that incor- 
porates prior information about exposure to a causal factor. For 
example, most people will agree that 30-60% of US adult males 
are smokers. Such prior information, whether it is subjective or ob- 
jective, can be incorporated into the Bayesian analysis of case 
control studies. This talk discussed both frequentist and Bayesian 
approaches to case control studies. New statistical software for 
Bayesian applications to case control studies were illustrated. 


10544 (CONF-8907166-, pp. 17-23) Health effects of elec- 
tric and magnetic fields: Occupational studies. Theriault, G. 
(McGill Univ., Montreal, Quebec (CA)). American Statistical Associ- 
ation, Alexandria, VA (United States); Electric Power Research 
Inst., Palo Alto, CA (United States). May 1990. From 8. annual 
American Statistical Association conference on radiation and 
health: health effects of electric and magnetic fields: statistical 
support for research strategies; Cooper Mountain, CO (United 
States); 9-13 Jul 1989. In ASA conference on radiation and health: 
Health effects of electric and magnetic fields: Statistical support for 
research strategies. 113p. Order Number DE93004099. Source: 
OSTI; NTIS; INIS. 

In studying the possible association between exposure associa- 
tion between exposure to EMF and cancer, researchers turned 
toward people occupationally exposed to fields of higher intensiti- 
ties (electrical workers) to verify the raised hypothesis. The 
strength of the association is moderate to weak. Among workers, 
the risk can be estimated at 1.18 for all leukemia and 1.46 for 
acute myeloid leukemia (32). In terms of specificity of the disease, 
it seems that 3 cancer types have come up on more than a few 
studies. They are acute myeloid leukemia, brain cancer, and skin 
melanoma. Most of these studies are plagued with several weak- 
nesses; sample sizes are small; several analyses are based on 
proportional mortality or incidence ratios; exposure to electromag- 
netic fields has been assessed indirectly without precise 
measurements and often based only on occupational titles; and 
confoundance has never been considered. 


10545 (CONF-8907166-, pp. 37-43) A summary of health 
research related to 60 Hz electromagnetic fields. Rosen, L.A. 
(National Institutes of Health, Washington, DC (US)). American 
Statistical Association, Alexandria, VA (United States); Electric 
Power Research Inst., Palo Alto, CA (United States). May 1990. 
From 8. annual American Statistical Association conference on ra- 
diation and health: health effects of electric and magnetic fields: 
statistical support for research strategies; Cooper Mountain, CO 
(United States); 9-13 Jul 1989. In ASA conference on radiation and 
health: Health effects of electric and magnetic fields: Statistical 





support for research strategies. 
DE93004099. Source: OSTI; NTIS; INIS. 

The study of electromagnetic field health effects was originally 
motivated by concerns for occupational workers and residents liv- 
ing adjacent to high voltage transmissions lines. Research efforts 
have taken two tracks: epidemiological studies of residents and 
occupational workers, and laboratory studies ranging from the sub- 
cellular to the human volunteer. This abstract focuses on laboratory 
studies of cellular, tissue, and animal responses to exposure to 
electric and/or magnetic fields. The following information summa- 
rizes the results that have been reported over the last twleve to 
fifteen years. Other presentations during this conference address 
the epidemiology and human volunteer research. Throughout this 
report, references are made to electric and magnetic fields. From a 
physical standpoint, these fields are different, can be separately 
identified and measured, and can be studied separately in the lab- 
oratory. However, each is capable of inducing a current density in 
the organism or the cell. Induced current in turn results in the pres- 
ence of electric and magnetic fields. There are no data as yet to 
indicate whether an organism responds differently to electric or 
magnetic fields. Efforts are currently under way to address the is- 
sue and its importance. 39 refs., 1 fig. 


113p. Order Number 


10546 (CONF-8907166-, pp. 45-47) Human laboratory stud- 
les on the effects of 60 Hz fields. Cook, M.R. (Midwest Research 
Inst., Kansas City, MO (US)). American Statistical Association, 
Alexandria, VA (United States); Electric Power Research Inst., Palo 
Alto, CA (United States). May 1990. DOE Contract FC01- 
84CE76246. From 8. annual American Statistical Association 
conference on radiation and health: health effects of electric and 
magnetic fields: statistical support for research strategies; Cooper 
Mountain, CO (United States); 9-13 Jul 1989. In ASA conference 
on radiation and health: Health effects of electric and magnetic 
fields: Statistical support for research strategies. 113p. Order 
Number DE93004099. Source: OSTI; NTIS; INIS. 

Human research on 60-Hz fields presents special design and 
statistical problems because the effects are subtle, small, and diffi- 
cult to replicate. This presentation focused on some of the 
problems and issues our laboratory had to address in studying hu- 
man exposure to powerline frequency electric and magnetic fields. 
Our basic research strategy has been to first identify which human 
functions appear to be affected by field exposure; second, to see if 
these effects can be replicated; third, to understand the specific cir- 
cumstances under which they occur; and finally, to identify the 
underlying mechanisms. To date, we have evaluated exposure ef- 
fects in six controlled laboratory studies involving over 200 healthy 
young men. The findings from these studies indicated that expo- 
sure to 9 kV/m, 200 mG combined electric and magnetic fields 
results in a small but significant slowing of heart rate, changes in 
components of the electrocardiogram, and alterations in evoked 
potential measures of brain physiology. These effects appeared 
more rapidly, and were seen more clearly, when exposure to the 
fields was intermittent rather than constant. 


10547 (CONF-8907166-—, pp. 49-52) Exposure assessment 
for power frequency electric and magnetic fields. Bracken, T.D. 
(T. Dan Bracken, Inc., Portland, OR (US)). American Statistical As- 
sociation, Alexandria, VA (United States); Electric Power Research 
inst., Palo Alto, CA (United States). May 1990. From 8. annual 
American Statistical Association conference on radiation and 
health: health effects of electric and magnetic fields: statistical 
support for research strategies; Cooper Mountain, CO (United 
States); 9-13 Jul 1989. In ASA conference on radiation and health: 
Health effects of electric and magnetic fields: Statistical support for 
research strategies. 113p. Order Number DE93004099. Source: 
OSTI; NTIS; INIS. 

Exposure assessment is the quantification of a subject’s encoun- 
ters with an environmental agent: in this case, electric and 
magnetic fields associated with the electric power system. The 
construct within which this quantification of exposures to these 
fields will be presented is the exposure assessment matrix. The 
exposure assessment process is replete with questions and prob- 
lems of a statistical nature. The purpose of this presentation is to 
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highlight some of these and to stimulate an interdisciplinary solu- 
tion that involves epidemiologists physical scientists, engineers, 
and statisticians. 


10548 (CONF-8907166-—, pp. 53-58) Statistical support for 
research strategies. Kheifets, L. (Electric Power Research Inst., 
Palo Alto, CA (US)). American Statistical Association, Alexandria, 
VA (United States); Electric Power Research Inst., Palo Alto, CA 
(United States). May 1990. From 8. annual American Statistical As- 
sociation conference on radiation and health: health effects of 
electric and magnetic fields: statistical support for research strate- 
gies; Cooper Mountain, CO (United States); 9-13 Jul 1989. In ASA 
conference on radiation and health: Health effects of electric and 
magnetic fields: Statistical support for research strategies. 113p. 
Order Number DE93004099. Source: OSTI; NTIS; INIS. 

Residential studies of electric and magnetic fields (EMF) and 
cancer have employed various definitions and categorizations of 
exposure. They include distance to power lines, wiring configura- 
tions, power consumption, spot measurements of electric and 
magnetic fields, and long and frequent measurements (as frequent 
as once per second for one to three days). The observed associa- 
tions between cancer and EMF exposure are inconsistent across, 
and at times within, studies. Overall, the observed association is 
weak and is based on small differences (on the order of few milli- 
gauss) in average exposure categories. As an individual moves 
through an residential or occupational environment the magnetic 
fields to which the individual is exposed vary greatly. This makes 
exposure assessment extremely difficult. Results of recent epidemi- 
ologic studies indicate that magnetic fields may influence biologic 
phenomena more than electric fields. However, levels of magnetic 
and electric fields are correlated, making the distinction difficult. 
The statistical challenge is to develop a rigorous strategy to eluci- 
date a weak but potentially important association between an 
ill-defined outcome and a vaguely identified exposure. 


10549 (CONF-8907166-, pp. 59-60) Discussion. Chiac- 
chierini, R.P. (Food and Drug Administration, Rockville, MD (US)). 
American Statistical Association, Alexandria, VA (United States); 
Electric Power Research Inst., Palo Alto, CA (United States). May 
1990. From 8. annual American Statistical Association conference 
on radiation and health: health effects of electric and magnetic 
fields: statistical support for research strategies; Cooper Mountain, 
CO (United States); 9-13 Jul 1989. In ASA conference on radiation 
and health: Health effects of electric and magnetic fields: Statisti- 
cal support for research strategies. 113p. Order Number 
DE93004099. Source: OSTI; NTIS; INIS. 

These may be a weak association between some disease enti- 
ties and some ill-defined exposure variables but there is not 
compelling experimental evidence to support the association, nor is 
there a plausible physical or biological mechanism that can be re- 
lied upon. There are several issues which should be answered in 
addressing the exposure-assessment problem. 1. What metric or 
combination of metrics best characterize the exposure of living 
whole animals to electric and magnetic fields? 2. The metrics cho- 
sen need to be characterized statistically by measurement under a 
variety of realistic electric and magnetic field conditions. 3. A very 
strong attempt must be made to use the metrics to characterize 
the surrogate exposure variables in human studies. 


10550 (CONF-8907166-, pp. 61-65) What is dose?. Swicord, 
M.L. (Food and Drug Administration, Washington, DC (US)). Ameri- 
can Statistical Association, Alexandria, VA (United States); Electric 
Power Research Inst., Palo Alto, CA (United States). May 1990. 
From 8. annual American Statistical Association conference on ra- 
diation and health: health effects of electric and magnetic fields: 
statistical support for research strategies; Cooper Mountain, CO 
(United States); 9-13 Jul 1989. In ASA conference on radiation and 
health: Health effects of electric and magnetic fields: Statistical 
support for research strategies. 113p. Order Number 
DE93004099. Source: OSTI; NTIS; INIS. 

The question of what is dose is raised in the context of quantify- 
ing the relationship between exposure to extremely low frequency 
(ELF) electromagnetic fields and biological effects induced by such 
an exposure. Such a discussion necessitates a general framework 
of dosimetric concepts. The approach used in ionizing radiation 
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protection and developed by the International Commission on Radi- 
ation Protection (ICRP Report 26, 1977) is used for comparison. 
The objective is to identify physical quantities that characterize ELF 
fields and that can be related in a quantitative manner to biological 
effects induced by exposure. All the physical quantities that can be 
used to characterize unperturbed ELF fields are radiometric quanti- 
ties (external electric field strength, external magnetic field 
strength, or magnetic flux density) supplemented by time-related 
parameters, such as frequency, modulation duration of exposure 
and its distribution over time (continuous, intermittent, single, or re- 
peated). This discussion begins with the classical definition derived 
from ionizing radiation, moves to the application of these concepts 
for hazard assessment for microwave radiation, and then focuses 
or the various parameters of exposure to extremely low frequency 
electric and magnetic fields. The objective is to show that the nor- 
mali use of the term dose is not applicable to the Extremely Low 
Frequency (ELF) range. 18 refs. 


10551 (CONF-8907166-—, pp. 67-71) Relative potency can 
be used to evaluate ELF health risks. Easterly, C.E. (Oak Ridge 
National Lab., TN (US)). American Statistical Association, Alexan- 
dria, VA (United States); Electric Power Research Inst., Palo Alto, 
CA (United States). May 1990. DOE Contract AC05-840R21400. 
From 8. annual American Statistical Association conference on ra- 
diation and health: health effects of electric and magnetic fields: 
statistical support for research strategies; Cooper Mountain, CO 
(United States); 9-13 Jul 1989. In ASA conference on radiation and 
health: Health effects of electric and magnetic fields: Statistical 
support for research _ strategies. 113p. Order Number 
DE93004099. Source: OSTI; NTIS; INIS. 

There is a vast and varied body of research using power fre- 
quency electromagnetic fields. Biological effects are difficult to 
identify and a consistent level of effect has not been determined. It 
is believed that the relative potency framework can be cautiously 
applied to the ELF data base to help determine the carcinogenic 
potency of ELF fields relative to other agents. Relative potency can 
also assist the laboratory research effort by providing a method for 


a collective interpretation of a variety of diverse experimental pro- 
cedures. 


10552 (CONF-8907166—, pp. 73) Discussion. Groer, P.G. 
(Oak Ridge Associated Universities, TN (US)). American Statistical 
Association, Alexandria, VA (United States); Electric Power Re- 
search Inst., Palo Alto, CA (United States). May 1990. From 8. 
annual American Statistical Association conference on radiation 
and health: health effects of electric and magnetic fields: statistical 
support for research strategies; Cooper Mountain, CO (United 
States); 9-13 Jul 1989. In ASA conference on radiation and health: 
Health effects of electric and magnetic fields: Statistical support for 
research strategies. 113p. Order Number DE93004099. Source: 
OSTI; NTIS; INIS. 

The first paper in this session, ‘What Is Dose?’ by Mays Swicord 
discusses the question of ‘dose’ and dose assessment for ELF 
fields. He draws comparisons between ionizing and non-ionizing 
radiations and makes the important point that choice of the appro- 
priate dose measure presupposes an understanding of the 
mechanism that produces an harmful effect in an exposed individ- 
ual. Despite the fact that ionizing photons (x-rays and gamma rays) 
and ELF fields are both electromagnetic radiation, it is clear that 
for energetic reasons, ELF fields interact differently with living mat- 
ter. ELF fields interfere through a great number of different 
mechanisms with cells, the cellular surface, biological macro- 
molecules, and electrolytes, thus affecting normal biological 
processes. This influence on ongoing biological processes is the 
reason for the macro- and microdosimetric complexity of ELF fields 
and also of electromagnetic radiations of higher frequency. It 
seems, therefore, extremely unlikely that a single ‘dose’ measure 
could be found that would suffice as a quantitative description of all 
possible ELF-interferences with normal biological processes. In the 
future, painstaking modeling of biological processes with different 
dose measures seems to be necessary to unravel the induction of 
carcinogenic or of other deleterious health effects by exposure to 
ELF fields. The second paper entitled ‘Relative Potency Can be 
Used to Evaluate ELF Health Risks,’ by Clay Easterly discussed 
possible application of a relative potency approach to evaluate the 
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risks from exposure to ELF fields. The author described the histori- 
cal development of the underlying ideas at Oak Ridge National 
Laboratory and thought that a relative potency framework, which 
was applied to chemical carcinogens, could also be ‘cautiously ap- 
plied to the ELF data base.’ 


10553 (CONF-8907166-, pp. 75-82) Multiple comparisons In 
statistical analysis. Afifi, A.A. (Univ. of California, Los Angeles 
(US)). American Statistical Association, Alexandria, VA (United 
States); Electric Power Research Inst., Palo Alto, CA (United 
States). May 1990. From 8. annual American Statistical Association 
conference on radiation and health: health effects of electric and 
magnetic fields: statistical support for research strategies; Cooper 
Mountain, CO (United States); 9-13 Jul 1989. In ASA conference 
on radiation and health: Health effects of electric and magnetic 
fields: Statistical support for research strategies. 113p. Order 
Number DE93004099. Source: OSTI; NTIS; INIS. 

In most statistical applications, the investigator typically makes 
several inferences with each subject to a certain probability of er- 
ror. There is also a joint probability of error associated with the 
total set of inferences made. The problem of simultaneous infer- 
ence (or multiple comparisons) is how to select the best procedure 
for making the statements in such a way that a;---,aqg and a are 
specified quantities. This paper is not intended to present a com- 
prehensive treatment of the subject. For such a treatment, the 
reader is referred to the books by Miller (1981) and Hochberg and 
Tamhane (1987), and any of several texts on experimental design, 
e.g., Fleiss (1987). The remainder of this paper discusses in some 
detail two statistical methods relevant to electromagnetic field 
(EMF) research, namely, linear regression and logistic regression. 
Three other references are mentioned as examples of related re- 
cent results. The paper concludes with general recommendations 
regarding how and when to perform multiple comparisons. 
Although numerous multiple comparisons methods have been de- 
rived in given situations, this paper concentrates on only two of 
them in order to emphasize the basic concepts. 9 refs. 


10554 (CONF-8907166—, pp. 83-88) Investigating cellular 
responses to EMF: Can statistics help?. Thrall, A.D. (Electric 
Power Research Inst., Palo Alto, CA (US)). American Statistical 
Association, Alexandria, VA (United States); Electric Power Re- 
search Inst., Palo Alto, CA (United States). May 1990. From 8. 
annual American Statistical Association conference on radiation 
and health: health effects of electric and magnetic fields: statistical 
support for research strategies; Cooper Mountain, CO (United 
States); 9-13 Jul 1989. In ASA conference on radiation and health: 
Health effects of electric and magnetic fields: Statistical support for 
research strategies. 113p. Order Number DE93004099. Source: 
OSTI; NTIS; INIS. 

The public's general concern that electric or magnetic fields 
(EMF) may be harmful has motivated a wide variety of scientific 
studies. One of the more exploratory lines of scientific inquiry is the 
investigation of cellular responses to EMF. If such responses are 
substantiated, they may help to refine hypotheses about how EMF 
could induce or promote cancer. Several scientists are investigat- 
ing cellular responses to EMF. The author confines his remarks to 
the research of Drs. Reba Goodman, Martin Blank, and their col- 
leagues for it is this work that is partially supported by Electric 
Power Research Institute (EPRI), and with which the author is 
therefore becoming most familiar. He also confines his remarks to 
prospects for statistical support of this research, but he is confident 
that many of these prospects will soon be realized. The questions 
he discusses are whether and how statisticians can help in this 
investigation, or more generally, in such exploratory scientific in- 
vestigations. Leaders of the statistical profession have urged the 
rest of us to become ‘whole’ (Box, 1979; and Tukey, 1979), that is, 
for each of us to be capable of providing data analysis, probabilis- 
tic modeling, or statistical inference, as needed. Which if any of 
these activities can assist the investigation of cellular responses to 
EMF? 7 refs., 1 fig. 


10555 (CONF-8907166-, pp. 89-91) Discussion. Anderson, 
R.L. (Statistical Consultants, Inc., Lexington, KY (US)). American 
Statistical Association, Alexandria, VA (United States); Electric 
Power Research Inst., Palo Alto, CA (United States). May 1990. 





From 8. annual American Statistical Association conference on ra- 
diation and health: health effects of electric and magnetic fields: 
Statistical support for research strategies; Cooper Mountain, CO 
(United States); 9-13 Jul 1989. In ASA conference on radiation and 
health: Health effects of electric and magnetic fields: Statistical 
support for research _ strategies. 113p. Order Number 
DE93004099. Source: OSTI; NTIS; INIS. 

For statisticians to participate in the research process they 
should have some applied scientific background, be involved at the 
beginning of an investigation, and be careful not to be the principal 
investigators. Important contributions by staticians include experi- 
mental design, selection of variables, estimation of number of 
observations needed for desired power, and evaluation of sources 


of variability. Multiple comparisons are also discussed and exam- 
ples given. 


10556 (CONF-8907166-, pp. 93-97) Meta-analysis. Kimball, 
K.T. (Baylor College of Medicine, Houston, TX (US)). American 
Statistical Association, Alexandria, VA (United States); Electric 
Power Research Inst., Palo Alto, CA (United States). May 1990. 
From 8. annual American Statistical Association conference on ra- 
diation and health: health effects of electric and magnetic fields: 
statistical support for research strategies; Cooper Mountain, CO 
(United States); 9-13 Jul 1989. In ASA conference on radiation and 
health: Health effects of electric and magnetic fields: Statistical 
support for research strategies. 113p. Order Number 
DE93004099. Source: OSTI; NTIS; INIS. 

Meta-analysis, a statistical method for quantitative synthesis of a 
body of literature has recently been used with increasing frequency 
in the medical literature. Meta-analysis formally combined the 
results from studies that address the same question by pooling in- 
formaton over the studies. Better estimates of treatment effect can 
be obtained than those from the individual studies, especially when 
the individual studies lack the statistical power to detect a true 
treatment effect. Meta-analysis can also use the variability among 
studies to explore the size and direction of effects among exposure 
or age groups or different populations. Two types of meta-analyses 
were used to review the results of 40 experiments on hematologic 
responses in laboratory animals exposed to electric fields. First, a 
meta-analysis was done that combined observed significance 
levels over the experiments for each endpoint. This type of meta- 
analysis is based on the assumption that when no true teratment 
effect exists, the significance levels will be uniformly distributed be- 
tween zero and one. The results strongly suggested specific and 
consistent hematologic responses to electric field exposure on 
some endpoints examined and the need for further analyses of 
these data (26). The second meta-analysis estimated the effect 
size for each endpoint in each experiment using the standardized 
mean difference between the control and the experimental group. 
Because the effect sizes for each endpoint varied considerably, the 
relationship between the effect sizes and characteristics of the 
studies was examined using a weighted least squares regreeion 
model with each effect size weighted by the inverse of its variance. 
Exposure intensities in these experiments varied between 0.2 and 
240 kV/m, while exposure times varied between 15 and 250 days. 


10557 (CONF-8907166—, pp. 99-106) Research on the 
health effects of electromagnetic fields: Science, uncertainty, 
and stopping rules. Bailar, J.C. (Department of Health and 
Human Services, Washington, DC (US)). American Statistical As- 
sociation, Alexandria, VA (United States); Electric Power Research 
Inst., Palo Alto, CA (United States). May 1990. From 8. annual 
American Statistical Association conference on radiation and 
health: health effects of electric and magnetic fields: statistical 
support for research strategies; Cooper Mountain, CO (United 
States); 9-13 Jul 1989. In ASA conference on radiation and health: 
Health effects of electric and magnetic fields: Statistical support for 
research strategies. 113p. Order Number DE93004099. Source: 
OSTI; NTIS; INIS. 

Observations of research related to the effects of electromag- 
netic radiation on human health have led to four conclusions. First, 
standards of research in this field need to be substantially im- 
proved. Second, there is a need for a broad conceptual model 
about how to draw inferences regarding cause-and-effect relation- 
ships between electromagnetic exposures and human health. 
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Third, there is a need for a few anchors - solid demonstrations that 
certain effects do or do not exist at low exposure levels; this will 
depend on having an appropriate conceptual model. Finally, we 
should develop a rational way to set priorities for future work; thus 
will depend on both having a conceptual model and developing 
several anchors. The need for stopping rules comes directly out of 
the need for better ways to set priorities. The remainder of my talk 
will develop these four conclusions. 


10558 (CONF-8907166-, pp. 113-116) Assessing, managing 
and communicating about the possible risks of exposure to 60 
Hz fields. Morgan, M.G. (Carnegie Mellon Univ., Pittsburgh, PA 
(US)). American Statistical Association, Alexandria, VA (United 
States); Electric Power Research Inst., Palo Alto, CA (United 
States). May 1990. From 8. annual American Statistical Association 
conference on radiation and health: health effects of electric and 
magnetic fields: statistical support for research strategies; Cooper 
Mountain, CO (United States); 9-13 Jul 1989. In ASA conference 
on radiation and health: Health effects of electric and magnetic 
fields: Statistical support for research strategies. 113p. Order 
Number DE93004099. Source: OSTI; NTIS; INIS. 

Assessing the possible risks of 60 Hz fields poses some chal- 
lenging problems to conventional risk assessment. The most 
serious problem is the fact that, if there is a risk, it is unclear what 
constitutes dose. While the science is uncertain, the concern it has 
generated about possible health risks is both real and ligitimate. 
We undertook two kinds of scoping studies involving face-to-face 
interviews and focus groups to identify questions and issues that 
warranted more detailed examination. Results corroborate conclu- 
sions arrived at independently in other studies. 


10559 (CONF-8907166-, pp. 119-125) Electric fields: Dis- 
cussion and summary (Does the shape of the shovel really 
matter?). Ginevan, M.E. (Versar, Inc., Springfield, VA (US)). Ameri- 
can Statistical Association, Alexandria, VA (United States); Electric 
Power Research Inst., Palo Alto, CA (United States). May 1990. 
From 8. annual American Statistical Association conference on ra- 
diation and health: health effects of electric and magnetic fields: 
statistical support for research strategies; Cooper Mountain, CO 
(United States); 9-13 Jul 1989. In ASA conference on radiation and 
health: Health effects of electric and magnetic fields: Statistical 
support for research strategies. 113p. Order Number 
DE93004099. Source: OSTI; NTIS; INIS. 

In addressing difficult issues like electric fields, interdisciplinary 
collaboration is a must. The approaches of biological investigators 
must be shaped in part by statistical considerations, and the ap- 
proaches of statisticians must be shaped in part by statistical 
considerations, and the approaches of statisticians must reflect bio- 
logical reality and unusual features of exploratory research projects 
such as multiple comparison problems. We must also be aware 
that when research is conducted in support of decision making on 
environmental issues, we as scientistics have an obligation to re- 
ally educate the lay public, and should be ready, as experts to 
enter the public policy arena ourselves. | know this conference has 
helped me to focus on how biologists and statisticians might better 
collaborate, and has caused me to examine many issues | might 
have otherwise not. 


10560 (CONF-920630-3) Residential exposures to indoor 
air pollutants could yield childhood leukemia risk levels simi- 
lar to those associated with 60 Hz magnetic fields. Easterly, 
C.E. Oak Ridge National Lab., TN (United States). [1992]. 3p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO5-840R21400. From 1. world congress for electricity 
and magnetism in biology and medicine; Orlando, FL (United 
States); 14-29 Jun 1992. Order Number DE93006220. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Over a decade ago Easterly suggested that electromagnetic 
fields may be able to participate in a cooperative process leading 
to the expression of cancer. Evidence derived from the literature is 
presented to support the suggestion that potentially cooperative 
factors other than electromagnetic fields are present in homes in 
sufficient quantities to result in approximately the same risk levels 
as are being measured in epidemiology studies of childhood 
leukemia and electromagnetic fields. Generally these odds ratios 
vary from 1.5 to 2.5. 
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10561 (DOE/RA/50219-T27) Effects of 60-Hz electric and 
magnetic fields on operant and social behavior and on 
nueroendocrine system of nonhuman primates: Final report, 
October 1, 1988-December 31, 1992. Rogers, W.R. Southwest 
Research Inst., San Antonio, TX (United States). 22 Jan 1993. 
11p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-80RA50219. Order Number DE93007677. Source: 
OSTI; NTIS; GPO Dep. 

This series of experiments, using a well-characterized exposure 
facility and employing a variety of control procedures to study be- 
havior and the neuroendocrine system of nonhuman primates, does 
not provide any evidence that exposure to power-frequency electric 
fields, or electric and magnetic fields in combination, for 12 hours 
per day for six weeks produces any deleterious effects in young- 
adult males. The primate experiments summarized here confirm the 
general conclusion indicated by experiments with rodents; although 
biological and behavioral changes can occur, there are no clear re- 
sults establishing the occurrence of adverse effects in experiments 
involving relatively short-term exposure to environmentally-relevant 
electric or magnetic fields. Given the general agreement of the pri- 
mate and rodent results, conclusions from the laboratory animal 
studies therefore presumably generalize well to humans. 


10562 (DOE/RA/50219-T28) Investigation of effects of 60- 
Hz electric and magnetic fields on operant and social behavior 
and on the neuroendocrine system of nonhuman primates: 
Annual report, FY1992. Smith, H.D. Southwest Research Inst., 
San Antonio, TX (United States). Dept. of Biosciences and 
Bioengineering. 22 Jan 1993. 288p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC02-80RA50219. 
Order Number DE93007678. Source: OSTI; NTIS; GPO Dep. 

The objective of this program is to investigate behavioral and 
neuroendocrine effects associated with exposure to 60-Hz electric 
and magnetic fields (E/MF), using the baboon (Papio cynocephalus) 
as a nonhuman primate surrogate for the human. Results from this 
program, along with information from experiments conducted else- 
where, could be used to estimate and evaluate the likelihood of 
deleterious consequences of human exposure to the electric and 
magnetic fields associated with electric power transmission. 
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Refer also to citation(s) 8087, 9318, 11444, 11594, 11595 


10563 (DOE-STD-—1030-92) DOE standard guide to good 
practices for lockouts and tagouts. USDOE, Washington, DC 
(United States). Nov 1992. 35p. Sponsored by USDOE, Washing- 
ton, DC (United States). Order Number DE93004971. Source: 
OSTI; NTIS; GPO Dep. 

A program for lockout/tagout is important for ensuring worker 
safety in DOE facilities. The program is designed to identify 
sources of energy and hazardous materials that could adversely af- 
fect maintenance activities, isolate all such sources from the work 
area, and ensure that the isolation remains effective until the work 
is completed. Purpose of this guide is to provide DOE contractors 
with information that can be used to validate and/or modify existing 
programs relative to Conduct of Operations. 


10564 (ORNL/ENG/TM-36) The annual probability of an air- 
craft crash on the US Department of Energy reservation in Oak 
Ridge, Tennessee. Seigler, R.S.; Luttrell, L.J. Oak Ridge National 
Lab., TN (United States). Nov 1992. 136p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC05-840R21400. 
Order Number DE93005171. Source: OSTI; NTIS; GPO Dep. 
Aircraft hazards were evaluated to determine the total annual 
probability of an aircraft crash occurring at any structure located on 
the US Department of Energy (DOE) reservation in Oak Ridge, 
Tennessee. This report documents the use of an accepted method- 
ology for calculating the probability of an aircraft crash as applied 
to the three Oak Ridge plant sites including the adjoining facilities. 
Based on the data contained herein, the evaluation concluded that 
the probability of an aircraft crash occurrence at a single facility is 
generally considered “not credible” as defined in DOE/OR-901. 
Additionally, reevaluation of probabilities would be necessary if sig- 
nificant changes were made to local air traffic. The probability of an 
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aircraft crash could increase as a result of the opening of any new 
airport or heliport in the vicinity; a greater volume of air traffic from 
McGhee Tyson airport in Knoxville, should the airport status 
change from feeder airport to hub airport; the rerouting of commer- 
cial and/or military flights at the McGhee Tyson airport; and finally, 
a change in direction or the addition of a federal airway. At one 
time, DOE planned to establish a zone of prohibited airspace over 
the Y-12 plant; if the plans are enacted in the future, the probability 
of an aircraft crash at the Y-12 plant could decrease. Pilots since 
have been voluntarily requested not to fly below 3000 feet over the 
Y-12 plant. Also, the Federal Aviation Administration plans to 
reroute air traffic in the spring of 1993 on federal airway V16. How- 
ever, the section of V16 which traverses the three plant sites and 
five adjoining facilities will not be altered. If this plan is imple- 
mented, the air traffic over the Oak Ridge facilities would not be 
affected significantly, and the probability of an aircraft crash as de- 
termined herein would be unchanged. 


5701 Real Accidents 
Refer also to citation(s) 8596, 8597, 9172, 10453, 10484 
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Refer also to citation(s) 7719, 7720, 7722, 8031, 8070, 9671, 
10164, 10183, 10225, 10230, 10236, 10242, 10243, 10271, 10276, 
10329, 11538 


10565 (ANL/CP-77502) Massively parallel implementation 
of the Penn State/NCAR Mesoscale Model. Foster, |.; Micha- 
lakes, J. Argonne National Lab., IL (United States). [1992]. 5p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-31109-ENG-38. (CONF-930133-6: 73. American Mete- 
orological Society (AMS) annual meeting, Anaheim, CA (United 
States), 17-22 Jan 1993). Order Number DE93004874. Source: 
OSTI; NTIS; GPO Dep. 

Parallel computing promises significant improvements in both the 
raw speed and cost performance of mesoscale atmospheric mod- 
els. On distributed-memory massively parallel computers available 
today, the performance of a mesoscale model will exceed that of 
conventional supercomputers; on the teraflops machines expected 
within the next five years, performance will increase by several or- 
ders of magnitude. As a result, scientists will be able to consider 
larger problems, more complex model processes, and finer resolu- 
tions. In this paper. we report on a project at Argonne National 
Laboratory that will allow scientists to take advantage of parallel 
computing technology. This Massively Parallel Mesoscale Model 
(MPMM) will be functionally equivalent to the Penn State/NCAR 
Mesoscale Model (MM). In a prototype study, we produced a paral- 
lel version of MM4 using a static (compile-time) coarse-grained 
“patch” decomposition. This code achieves one-third the perfor- 
mance of a one-processor CRAY Y-MP on twelve Intel 1860 
microprocessors. The current version of MPMM is based on all 
MMS5 and uses a more fine-grained approach, decomposing the 
grid as finely as the mesh itself allows so that each horizontal grid 
cell is a parallel process. This will allow the code to utilize many 
hundreds of processors. A high-level language for expressing 
parallel programs is used to implement communication strearns be- 
tween the processes in a way that permits dynamic remapping to 
the physical processors of a particular parallel computer. This facili- 
tates load balancing, grid nesting, and coupling with graphical 
systems and other models. 


10566 (DOE/ER/13287-8) Energetics of silicate melts from 
thermal diffusion studies: Annual progress report. Walker, D. 
Columbia Univ., Palisades, NY (United States). Lamont-Doherty 
Geological Observatory. Jul 1992. 35p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG02-84ER13287. 
Order Number DE93006463. Source: OSTI; NTIS; GPO Dep. 
Efforts are reported in the following areas: laboratory equipment 
(multianvils for high P/T work, pressure media, SERC/DL sy- 
chrotron), liquid-state thermal diffusion (silicate liquids, O isotopic 
fractionation, volatiles, tektites, polymetallic sulfide liquids, carbon- 
ate liquids, aqueous sulfate solutions), and liquid-state isothermal 





diffusion (self-diffusion, basalt-rhyolite interdiffusion, selective con- 
tamination, chemical diffusion). 


10567 (DOE/ER/14079-22) A Klein-Gordon acoustic theory. 
Anno, P.D. Colorado School of Mines, Golden, CO (United States). 
Center for Wave Phenomena. Dec 1992. 90p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG02- 
89ER14079. (CWP-117). Order Number DE93006557. Source: 
OSTI; NTIS; GPO Dep. 

Geophysicists do not associate traveltime variation with density 
variation in acoustic or elastic wavefield interpretation. Rather, 
given a constant index of refraction, density variation within the 
medium of propagation is associated only with amplitudes. This 
point of view prevails because density does not occur as a variable 
in classical results such as Snell's Law or the eikonal equation. 
Nevertheless, in this paper | predict, analytically, a continuum of 
density effects on acoustic wavefields-including a dispersive travel- 
time delay when density variation is rapid. | also examine the ability 
of a common imaging algorithm to cope with this time delay. 


10568 (DOE/ER/14079-23) Seismic modeling and reverse- 
time depth migration by flux-corrected transport. Fei, Tong. 
Colorado School of Mines, Golden, CO (United States). Center for 
Wave Phenomena. Jan 1993. 22p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract FG02-89ER14079. 
(CWP-128). Order Number DE93006558. Source: OSTI; NTIS; 
GPO Dep. 

Where the Earth’s subsurface is generally inhomogeneous, lat- 
eral and vertical variation in velocity and density should be 
considered when doing seismic modeling and migration. Finite- 
difference modeling and reverse-time depth migration based on the 
full wave equation are approaches that take such variation into ac- 
count. Here, through a change of dependent variables, the 
second-order acoustic wave equation is replaced by four first-order 
partial differential equations. The flux-corrected transport (FCT) 
method, commonly used in hydrodynamics for shockwave simula- 
tion, can then be used in solving these equations. The FCT method 
offers the opportunity to preserve a broader range of frequencies at 
lower computational cost than in conventional finite-difference mod- 
eling and reverse-time wave extrapolation. Moreover, it is also 
applicable in circumstances involving discontinuities in the wave- 
field, where other conventional finite-difference approaches fail. 
Computed two-dimensional impulse responses and synthetic data 
indicate that this method can accurately image positions of reflec- 
tors with greater than 90-degree dip for variable-velocity media. 


10569 (DOE/OR/00033-T514) Simulating the spatial 
heterogeneity of sedimentological and hydrogeological char- 
acteristics for braided stream deposits. Webb, E.K. Oak Ridge 
Inst. for Science and Education, TN (United States). 1992. 260p. 
Sponsored by USDOE, Washington, DC (United States); American 
Association Petroleum Geologists, Tulsa, OK (United States); Wis- 
consin State Government, Madison, WI (United States). DOE 
Contract AC05-760R00033. Order Number DE93005282. Source: 
OSTI; NTIS; GPO Dep. 

Thesis submitted to University of Wisconsin, Madison. 

The main objective of this research was to illustrate the control 
that discrete geological structures have on groundwater flow, and 
the usefulness of geometrical simulation models in approximating 
these internal structures. A new computer code, the Braided Chan- 
nel Simulator (BCS-3D) was developed that: (1) produces realistic 
braided channel topology and topography using a random-walk ap- 
proach in conjunction with information on channel hydraulic 
geometry; (2) generates estimates of the three-dimensional frame- 
work of sedimentary units defined by erosional bounding surfaces 
in braided alluvial deposits; and (3) uses a post-processor to pro- 
duce multiple realizations of geologically-realistic, heterogeneous, 
hydraulic conductivity fields. Simulation of groundwater flow 
through BCS-3D-generated conductivity fields showed that discrete 
structures, when accentuated by a relatively minor contrast in hy- 
draulic conductivity, controlled advective transport. 


10570 (INFO-0373) Deformed glacial deposits of Pas- 
samaquoddy Bay area, New Brunswick: Products of seismic 
shaking?. Kumarapeli, S. (Concordia Univ., Loyola Campus, Mon- 
treal, PQ (Canada)). Multi-Agency Group for Neotectonics in 
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Eastern Canada (MAGNEC) (Canada); Atomic Energy Control 
Board, Ottawa, ON (Canada). Mar 1990. [66] Source: OSTI; NTIS 
(US Sales Only); INIS. 

The New Brunswick-Maine border area, centred around Pas- 
samaquoddy Bay, is characterized by a distinctly higher level of 
seismic activity compared with the very low level background 
activity of the region. In this same general area, post-glacial defor- 
mation including faulting, has been observed in glaciofluvial and 
ice contact deposits and the possibility that these structures may in 
some way related to neotectonic movements in the area has been 
suggested. A study was undertaken to document these structures 
and to investigate their origin. The studies show that structures re- 
lated to collapse of sediments due to melting of buried ice masses 
are the most prominent post-depositional structures in the glacial 
sediments. A second group of structures includes failure phenom- 
ena such as slumping. These require the action of a mechanism 
leading to reduction of sediment strength which could be achieved 
by seismic shaking. However, such failure phenomena could also 
be brought about by non-seismic processes, thus a unique 
interpretation of the origin of these structures is difficult, if not im- 
possible. Since seismic shaking is the most effective, regionally 
extensive trigger of a broad group of failure phenomena in soft 
sediments, the related structures are usually spread over a large 
area, but are restricted to a very short time gap. Although the es- 
tablishment of such space and time relationships may be feasible, 
for example in extensive lake deposits, it is difficult to do so in 
patchy laterally variable deposits such as the glacial deposits in 
Passamaquoddy Bay area. 


10571 (SAND—92-2580C) Cation diffusion rates in selected 
silicate minerals. Cygan, R.T.; Westrich, H.R.; Schwandt, C.S. 
Sandia National Labs., Albuquerque, NM (United States). [1992]. 
7p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-76DP00789. (CONF-930162-1: Experimental and 
analytical geochemistry workshop, Pasadena, CA (United States), 
13 Jan 1993). Order Number DE93005369. Source: OSTI; NTIS; 
GPO Dep. 

In order to develop a procedure for measuring cation diffusion 
coefficients below 1000°C, we have examined the suitability of 
several diffusion couple configurations involving single crystals of 
garnet. Initial experiments using an enriched 2°>MgCl* proved inef- 
fective in providing a uniform and coherent surface for analysis by 
ion microprobe. A technique was developed using thin film deposi- 
tion. Thin films (~ 1000 A) of MgO, (x < 1) can be applied to 
polished mineral surfaces by evaporating MgO powder under high 
vacuum with a thermal-resistance strip heater. Thermal resistance 
evaporation is efficient. Samples of single crystal grossular and 
pyrope garnets with thin films of MgO, as created by these tech- 
niques, were annealed for various times at 800, 900, and 1000°C, 
at several log fO2 values, and 1 atm. Optical, SEM, and ion micro- 
probe analyses reveal no disruption of the interface. Profiles of 
elemental counts vs depth exhibit expected patterns going through 
the thin film into the garnet substrate. Our experimental matrix of 
garnet diffusion runs includes over 60 cut and polished crystals of 
pyrope composition that are being run at various oxygen fugacity 
conditions from 600 to 1000°C. 
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10572 (LA-12437-PR) Progress at LAMPF, January-— 
December 1991: Progress report. Poelakker, K. (ed.). Los 
Alamos National Lab., NM (United States). Nov 1992. 182p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-36. Order Number DE93005043. Source: OSTI; 
NTIS; INIS; GPO Dep. 

This report discusses research at the LAMPF accelerator in the 
following areas: Nuclear and particle physics; astrophysics; atomic 
and molecular physics; materials science; radiation effects; ra- 
dioisotope production; theory; facility development; accelerator 
computer control system; radioactive beam facility - a new initia- 
tive; development of polarized TLi target material; LAMPF data 
analysis center (DAC); RF system development; environment, 
safety, and health; and accelerator operations. 
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10573 (LA-12501-PR) Physics Division progress report, 
Special 50th anniversary issue, January 1, 1992—-December 31, 
1992. Shera, E.B. (comp.); Hollen, G.Y. (ed.). Los Alamos National 
Lab., NM (United States). Jan 1993. 76p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
Order Number DE93006821. Source: OSTI; NTIS; INIS; GPO Dep. 
This special anniversary issue of the Physics Division progress 
report presents a series of articles that describe the missions and 
projects of the past and present Physics Division Leaders during 
their respective tenures. The report also includes selected ac- 
counts of significant progress in research and development 
achieved by Physics Division personnel during the period January 
1, 1992, through December 31, 1992, a general description of the 
goals and interests of the Division, and a list of publications pro- 
duced during this period. The report represents the three main 
areas of experimental research and development in which the 
Physics Division serves the needs of Los Alamos National Labora- 
tory and the nation in defense and basic sciences: (1) fundamental 
research in nuclear and particle physics, condensed-matter 
physics, and biophysics; (2) laser physics and applications, espe- 
cially to high-density plasmas; and (8) defense physics, including 
the development of diagnostic methods for weapons tests, 
weapons-related high energy-density physics, and other programs. 


6611 Classical and Quantum Mechanics 
Refer also to citation(s) 10681, 10728, 11480 
10574 (BONN-HE-92-32) Multi-particle structure in the Z,- 


chiral Potts models. Gehlen, G. von; Honecker, A. Bonn Univ. 
(Germany). Physikalisches Inst. Oct 1992. 27p. (HEP-TH- 


9210125). Order Number DE93758537. Source: OSTI; NTIS (US 
Sales Only); INIS. 

We calculate the lowest translationally invariant levels of the Z3- 
and Z4-symmetrical chiral Potts quantum chains, using numerical 
diagonalization of the hamiltonian for N<12 and N<10 sites, re- 


spectively, and extrapolating Noo. In the high-temperature 
massive phase we find that the pattern of the low-lying zero mo- 
mentum levels can be explained assuming the existence of n-1 
particles carrying Z,-charges Q=1, ..., n-1 (mass mq), and their 
scattering states. In the superintegrable case the masses of the n- 
1 particles become proportional to their respective charges: 
Maq=Qm,. Exponential convergence in N is observed for the single 
particle gaps, while power convergence is seen for the scattering 
levels. We also verify that qualitatively the same pattern appears 
for the self-dual and integrable cases. For general Z, we show that 
the energy-momentum relations of the particles show a parity non- 
conservation asymmetry which for very high temperatures is 
exclusive due to the presence of a macroscopic momentum Pm=(1- 
2Q/n)®, where © is the chiral angle and Q is the Z,-charge of the 
respective particle. (orig.). 


10575 (CONF-920664—-4) Solution of a class of Sturm- 
Liouville problems using the Galerkin method with global 
basis functions. Bottcher, C. (Oak Ridge National Lab., TN 
(United States)); Strayer, M.R.; Werby, M.F. Oak Ridge National 
Lab., TN (United States). [1992]. 7p. Sponsored by USDOE, Wash- 
ington, DC (United States); Department of Defense, Washington, 
DC (United States). DOE Contract AC05-840R21400. From 7. 
international conference on boundary element technology; Albu- 
querque, NM (United States); 3-5 Jun 1992. Order Number 
DE93005156. Source: OSTI; NTIS; GPO Dep. 

Many problems in physics and engineering can be reduced to 
the Sturm-Liouville (S-L) Problem. For some classes of the S -L 
problem we develop a method that can rapidly result in computa- 
tional solutions. Let us assume that we can write the problem as 
follows: d?U;(r)/dr* + [K(r) - +;,]U;(r) = 0 where L is an eigenvalue 
and K(r) is some well behaved (i.e. positive definite) function of r. 
Now let k correspond to some average value of K(r) over the do- 
main of K(r). The boundary conditions are general. Then we easily 
solve the following problem: d*2j(r)/dr? + [k - y]¥;(r) = 0. This 
yields global basis functions. We determine an efficient method to 
obtain solutions of the form: U,= Yar Nay in which we determine 
the best expansion coefficients aj as well as the eigenvalues L,’s 
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in terms of the 1;'s and the aj’s. We also develop several perturba- 
tion methods from the technique. The method is then applied to 
typical problems found in acoustics and quantum mechanics. 


10576 (CONF-920664—-5) Solution of the Helmholtz- 
Poincare Wave Equation using the coupled boundary integral 
equations and optimal surface eigenfunctions. Werby, M.F. 
(Naval Research Lab. Detachment, Stennis Space Center, MS 
(United States)); Broadhead, M.K.; Strayer, M.R.; Bottcher, C. Oak 
Ridge National Lab., TN (United States). [1992]. 8p. Sponsored by 
USDOE, Washington, DC (United States); Department of Defense, 
Washington, DC (United States). DOE Contract AC05-840R21400. 
From 7. international conference on boundary element technology; 
Albuquerque, NM (United States); 3-5 Jun 1992. Order Number 
DE93005300. Source: OSTI; NTIS; INIS; GPO Dep. 

The Helmholtz-Poincarf Wave Equation (H-PWE) arises in many 
areas of classical wave scattering theory. In particular it can be 
found for the cases of acoustical scattering from submerged 
bounded objects and electromagnetic scattering from objects. The 
extended boundary integral equations (EBIE) method is derived 
from considering both the exterior and interior solutions of the H- 
PWECs. This coupled set of expressions has the advantage of not 
only offering a prescription for obtaining a solution for the exterior 
scattering problem, but it also obviates the problem of irregular val- 
ues corresponding to fictitious interior eigenvalues. Once the 
coupled equations are derived, they can be obtained in matrix form 
by expanding all relevant terms in partial wave expansions, includ- 
ing a bi-orthogonal expansion of the Green’s function. However 
some freedom in the choice of the surface expansion is available 
since the unknown surface quantities may be expanded in a vari- 
ety of ways so long as closure is obtained. Out of many possible 
choices, we develop an optimal method to obtain such expansions 
which is based on the optimum eigenfunctions related to the sur- 
face of the object. In effect, we convert part of the problem (that 
associated with the Fredholms integral equation of the first kind) an 
eigenvalue problem of a related Hermitian operator. The methodol- 
ogy will be explained in detail and examples will be presented. 


10577 (DESY—92-132) Quantization rules for strongly 
chaotic systems. Aurich, R. (Hamburg Univ. (Germany). 2. Inst. 
fuer Theoretische Physik); Bolte, J. Deutsches Elektronen- 
Synchrotron (DESY), Hamburg (Germany). Sep 1992. 3i1p. 
Contract DFG Ste 241/4-6. Order Number DE93766327. Source: 
OSTI; NTIS (US Sales Only); INIS. 

We discuss the quantization of strongly chaotic systems and ap- 
ply several quantization rules to a model system given by the 
unconstrained motion of a particle on a compact surface of con- 
stant negative Gaussian curvature. We study the periodic-orbit 
theory for distinct symmetry classes corresponding to a parity oper- 
ation which is always present when such a surface has genus two. 
Recently, several quantization rules based on periodic orbit theory 
have been introduced. We compare quantizations using the dy- 
namical zeta function Z(s) with the quantization condition cos(r 
N(E)) = 0, where a periodix-orbit expression for the spectral stair- 
case N(E) is used. A general discussion of the efficiency of 
periodic-orbit quantization then allows us to compare the different 
methods. The system dependence of the efficiency, which is deter- 
mined by the topological entropy 7 and the mean level density anti 
d(E), is emphasized. (orig.). 


10578 (DOE/ER/40286-6) Configuration space Faddeev 
calculations: Progress report, 1 November 1991-31 October 
1992. Payne, G.L.; Klink, W.H.; Polyzou, W.N. lowa Univ., lowa 
City, IA (United States). Dept. of Physics and Astronomy. Dec 
1992. 15p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG02-86ER40286. Order Number 
DE93006080. Source: OSTI; NTIS; INIS; GPO Dep. 

The detailed study of few-body systems provides one of the 
most precise tools for studying the dynamics of nuclei and nucle- 
ons. This research program consists of a careful theoretical study 
of few-body systems and methods for modeling these systems. 
During the past year several aspects of this program were com- 
pleted. Brief summaries are given of work on the following topics: 
The relativistic three quark problem; the relativistic Balian-Brezin 
method; spin in light front quantum mechanical models; proton- 
deutron scattering and reactions; point form relativistic quantum 
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mechanics of constituents; solutions of quantum mechanical anhar- 


monic oscillators; shift operators and the U(N) multiplicity problem. 


10579 (IC—92/227) Dynamical groups and supersymmetry 
ll. Supersymmetric Aharonov-Bohm and anyon systems. Barut, 
A.O.; Roy, P. International Centre for Theoretical Physics, Trieste 
(Italy). Sep 1992. [10] Source: OSTI; NTIS (US Sales Only); INIS. 

The group structure of the supersymmetric version of the 
Aharonov-Bohm Hamiltonian and that of two-anyon system include 
the same superalgebra Spl(2,1) whose representation in these 
problems are identified. (author). 9 refs. 


10580 (IC—92/228) On the dynamical group of the system 
of two anyons with Coulomb interaction. Roy, B.; Barut, A.O.; 
Roy, P. International Centre for Theoretical Physics, Trieste (Italy). 
Sep 1992. [6] Source: OSTI; NTIS (US Sales Only); INIS. 

It is shown here that the spectrum generating algebra for an 
anyonic system with Coulomb interaction is SO(2,1) and using this 
symmetry the spectrum is found out. (author). 17 refs. 


10581 (IC-92/265) Baeckland transformations and explicit 
solutions for homogeneous and inhomogeneous nonlinear 
Schroedinger type equations. Porsezian, K. International Centre 
for Theoretical Physics, Trieste (Italy). Sep 1992. [17] Source: 
OSTI; NTIS (US Sales Only); INIS. 

Using the Darboux-Bargmann ideas, we derive Baecklund trans- 
formations (BT) for the generalized nonlinear Schroedinger 
equations with and without inhomogeneities. The construction of 
explicit soliton solution is also demonstrated. (author). 19 refs. 


10582 (IC-92/266) Group representations via geometric 
quantization of the momentum map. Miadenov, |.M. (interna- 
tional Centre for Theoretical Physics, Trieste (Italy)); Tsanov, V.V. 
International Centre for Theoretical Physics, Trieste (Italy). Sep 
1992. [12] Source: OSTI; NTIS (US Sales Only); INIS. 

In this paper, we treat a general method of quantization of 
Hamiltonian systems whose flow is a subgroup (not necessarily 
closed) of a torus acting freely and symplectically on the phase 
space. The quantization of some classes of completely integrable 
systems as well as the Borel-Weil-Bott version of representation 
theory are special cases. (author). 14 refs. 


10583 (IC-92/298) Wave function collapse: An unneces- 
sary condition for the dynamical description of the Zeno and 
partial Zeno effect. Crespo, G.; Cerdeira, H.A.; Proto, A.N. Inter- 
national Centre for Theoretical Physics, Trieste (Italy). Sep 1992. 
[19] Source: OSTI; NTIS (US Sales Only); INIS. 

We present a model Hamiltonian of a three-level system coupled 
to an electromagnetic field, whose associated dynamics success- 
fully explains the Zeno and "partial” Zeno effect without resorting to 
the concept of the wave function collapse. (author). 14 refs, 2 figs. 


10584 (IC-92/304) A group-theoretic approach to the study 
of small oscillations of a dynamical system with a known sym- 
metry. Chukwumah, G.C. International Centre for Theoretical 
Physics, Trieste (Italy). Sep 1992. [17] Source: OSTI; NTIS (US 
Sales Only); INIS. 

By way of illustrating how group representations can be gainfully 
utilized in the study of oscillations of dynamical/mechanical sys- 
tems with known symmetries, we study the oscillations of a simple 
dynamical system consisting of three identical masses with a trian- 
gular symmetry. The particles are connected by light strings having 
the same stiffness constant. By use of irreducible representations 
of the symmetry group of the dynamical system, one obtains the 
frequencies of the normal modes of oscillation of the system with- 
out having to solve the characteristic equation of degree six in the 
eigenvalue of they system. This approach greatly simplifies the 
determination of the motion of the system and can easily be ex- 
tended to other dynamical/mechanical problems with known 
symmetries. (author). 9 refs, 3 figs, 5 tabs. 


10585 (IC-92/306) On the oscillation of a class of 
hyperbolic equations of neutral type. Kirane, M.; Parhi, N. Inter- 
national Centre for Theoretical Physics, Trieste (Italy). Oct 1992. 
[16] Source: OSTI; NTIS (US Sales Only); INIS. 


Sufficient conditions have been obtained for oscillations of all so- 


lutions of a class of hyperbolic differential equations of neutral type. 
(author). 6 refs. 


10586 (IC-92/333) Oscillatory behaviour of solutions of 
coupled hyperbolic differential equations of neutral type. Parhi, 
N.; Kirane, M. International Centre for Theoretical Physics, Trieste 
(Italy). Oct 1992. [14] Source: OSTI; NTIS (US Sales Only); INIS. 

Sufficient conditions have been obtained for oscillation of all so- 
lutions of a class of coupled hyperbolic differential equations of 
neutral type. (author). 9 refs. 


10587 (IC—92/339) Stochastic resonance in a periodic po- 
tential system under a constant force. Hu Gang. International 
Centre for Theoretical Physics, Trieste (Italy). Oct 1992. [7] Source: 
OSTI; NTIS (US Sales Only); INIS. 

An overdamped particle moving in a periodic potential, and sub- 
ject to a constant force and a stochastic force (i.e., x = -sin(27x) + 
B + T(t),I'(t) is a white noise) is considered. The mobility of the 
particle, d<x(t)>/dt, is investigated. The stochastic resonance type 
of behaviour is revealed. The study of the SR problem can thus be 
extended to systems with periodic force. (author). 13 refs. 


10588 (IC—92/343) Extension problem for generalized 
multi-monogenic functions in Clifford analysis. Tran Quyet 
Thang. International Centre for Theoretical Physics, Trieste (Italy). 
Oct 1992. [9] Source: OSTI; NTIS (US Sales Only); INIS. 

The main purpose of this paper is to extend some properties of 
multi-monogenic functions, which is a generalization of monogenic 
functions in higher dimensions, for a class of functions satisfying 
Vekua-type generalized Cauchy-Riemann equations in Clifford 
Analysis. It is proved that the Hartogs theorem is valid for these 
functions. (author). 7 refs. 


10589 (IC—92/351) The exact solution of the Ising quantum 
chain with alternating single and sector defects. Zhang Degang 
(International Centre for Theoretical Physics, Trieste (Italy)); Li 
Bozang; Li Yun. International Centre for Theoretical Physics, Trieste 
(Italy). Oct 1992. [6] Source: OSTI; NTIS (US Sales Only); INIS. 

The Ising quantum chain with alternating single and sector de- 
fects is solved exactly by using the technique of Lieb, Schultz and 
Mattis. The energy spectrum of this model is shown to have a 
tower structure if and only if these defects constitute a commensu- 
rate configuration. This means that conformal invariance is 
preserved under these circumstances. (author). 13 refs. 


10590 (IC-92/363) The least energy critical set. Le Dung. 
International Centre for Theoretical Physics, Trieste (Italy). Oct 
1992. [23] Source: OSTI; NTIS (US Sales Only); INIS. 

We present a procedure for finding the least energy critical set of 
functional and then study the existence and boundedness of the 
solutions of strongly degenerate quasilinear elliptic equations. (au- 
thor). 14 refs. 


10591 (IC-92/392) An attempt at a macrorealistic quantum 
worldview. Ghirardi, G.C. International Centre for Theoretical 
Physics, Trieste (Italy). Nov 1992. [28] Source: OSTI; NTIS (US 
Sales Only); INIS. 

Many scientists agree that various difficulties arise when one 
tries to build up a worldview incorporating some form of realism 
which can accommodate our knowledge about natural phenomena. 
We investigate whether quantum mechanics (Q.M.), in the stan- 
dard interpretation or in some of its more widely known and 
accepted variants, can be taken as a basis for such a program. 
Having pointed out that, in our opinion, this is not the case, we 
present an attempt to overcome the difficulties by accepting sto- 
chastic and nonlinear modifications of the evolution equation of the 
theory. (author). 30 refs. 


10592 (IC—92/400) Orbit spaces over commutative rings 
and projectives as semi-isomorphisms. Bhattarai, H.N. Interna- 
tional Centre for Theoretical Physics, Trieste (Italy). Nov 1992. [8] 
Source: OSTI; NTIS (US Sales Only); INIS. 

For a free module of finite rank over a commutative (local) ring, 
the group of projectivities of the associated projective space is 
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shown to be isomorphic to the group of geometric semi- 
isomorphisms of the associated geometric space of orbits. (author). 
7 refs. 


10593 (INIS-mf-13388, pp. 113-114) Perturbative solution of 
integro differential equation. Chattopadhyay, Rakhi (Calcutta 
Univ. (India). Dept. of Physics). Department of Atomic Energy, 
Bombay (india). 1991. [568] (CONF-9112147—: DAE symposium 
on nuclear physics, Bombay (India), 26 Dec 1991). In DAE sympo- 
sium on nuclear physics (held at Bombay during December 26-30, 
1991) : Contributed papers. Vol. 34B (1991). Order Number 
DE93612972. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 1 ref. BOSONS/two-body problem; 
BOSONS; DIFFERENTIAL EQUATIONS; GROUND STATES; OR- 
BITAL ANGULAR MOMENTUM; PARTICLE INTERACTIONS; 
PERTURBATION THEORY; WAVE FUNCTIONS 


10594 (INIS-SU-370/A) Quantum-mechanical interpretation 
for relativistic effect of particle mass increase at the motion in 
vacuum with costant velocity. Gestrina, G.N. AN Ukrainskoj 
SSR, Kharkov (Ukraine). Inst. Radiofiziki i Ehlektroniki. 1989. [12] 
(In Russian). Source: OSTI; NTIS (US Sales Only); INIS. 

The relativistic effect of particle mass increase at the motion in 
vacuum with constant velocity is considered as quantum effect re- 
sulting from particle interaction with vacuum material field. 7 refs.; 
2 figs. 


10595 (IPNO-DRE-91-08) Rotations and angular momen- 
tum in quantum mechanics (first part). Van de Wiele, J. Paris-11 
Univ., 91 - Orsay (France). Inst. de Physique Nucleaire. 1991. 
[113] (In French). Source: OSTI; NTIS (US Sales Only); INIS. 

In this lesson about the rotations and angular momentum in 
quantum mechanics, the author describes the laws of geometrical 
transformations, scalar field transformations, observable transfor- 


mations in E’ and vector field transformations, in passive and 
active rotations. 


10596 (IPNO-DRE-92-15) Rotations and angular momen- 
tum in quantum mechanics (2nd part). Van de Wiele, J. Paris-11 
Univ., 91 - Orsay (France). Inst. de Physique Nucleaire. 1992. 
[190] (In French). Source: OSTI; NTIS (US Sales Only); INIS. 

In this second part about rotations and angular momentum in 
quantum mechanics, the author explains the method of angular 


momentum addition and gives some properties of irreducible tenso- 
rial operators. 


10597 (ITF-92-6) On the possible un observability of the 
Wu-Yang phase factor in curved space. Sitenko, Yu.A. AN 
Ukrainskoj SSR, Kiev (Ukraine). Inst. Teoreticheskoj Fiziki. 1992. 
[20] (In Russian). Source: OSTI; NTIS (US Sales Only); INIS. 

The Aharonov-Bohm effect is shown to vanish in the case of a 
strong enough static gravitational source. This is due to the impos- 
sibility of formulating the scattering problem for some classes of 
noncompact surfaces with the topology 71,=Z. 15 refs. (author). 


10598 (ITP—91-94) A new approach to the I/N-expansion 
for the Dirac equation. Stepanov, S.S.; Tutik, R.S. AN Ukrainskoj 
SSR, Kiev (Ukraine). Inst. Teoreticheskoj Fiziki. 1991. [12] Source: 
OSTI; NTIS (US Sales Only); INIS. 

The difficulties associated with application of the I/N-expansion 
to the Dirac equation have been resolved by applying the method 
of (h/27)-expansion. This technique does not involve converting the 
initial equation into the Schroedinger-like or Klein-Gordon-like form. 
Obtained recurrence formulae have a simple form and allow one to 
find the VN-corrections of an arbitrary order in any of the I/N- 
expansion scheme. The method restores the exact results for the 
Coulomb potential. 17 refs. (author). 


10599 (ITP-91-106) Exact solutions of a many-anyon prob- 
lem. Mashkevich, S.V. AN Ukrainskoj SSR, Kiev (Ukraine). Inst. 
Teoreticheskoj Fiziki. 1991. [28] Source: OSTI; NTIS (US Sales 
Only); INIS. 

A scheme of obtaining exact analytic solutions of the problem of 
an arbitrary number of anyons in a harmonic well is developed. Its 
essence consists in establishing a set of wavefunctions with the 
demanded interchange properties followed by finding stationary 
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state functions within this set by the method of successive approxi- 


mations. The energy of the corresponding states depends linearly 
on the statistical parameter. 16 refs.; 6 figs. (author). 


10600 (lYaF—-90-108) Quantum chaos: statistical relaxation 
in discrete spectrum. Chirikov, B.V. AN SSSR, Novosibirsk (Rus- 
sian Federation). Inst. Yadernoj Fiziki. 1990. [16] Source: OSTI; 
NTIS (US Sales Only); INIS. 

The controversial phenomenon of quantum chaos is discussed 
using the quantized standard map, or the kicked rotator, as a sim- 
ple model. The relation to the classical dynamical chaos is tracked 
down on the basis of the correspondence principle. Several defini- 
tions of the quantum chaos are discussed. 27 refs. 


10601 (JINR-E-2-92-20) On the first integrals of geodesics. 
Kaleva, S.|. (Bylgarska Akademiya na Naukite, Sofia (Bulgaria). 
Inst. za Yadrena Izsledvaniya i Yadrena Energetika). Joint Inst. for 
Nuclear Research, Dubna (Russian Federation). 1992. [7] Source: 
OSTI; NTIS (US Sales Only); INIS. 

First integrals of the geodesics in the Riemann spaces admitting 
various geometric symmetries are considered. Some possibilities of 
their physical interpretation and application are investigated. 6 refs. 


10602 (JINR-E-4-91-379) New adiabatic representation for 
three-body scattering problem. Markovski, B.L.; Suz’ko, A.A.; 
Vinitskij, S.1. Joint Inst. for Nuclear Research, Dubna (Russian Fed- 
eration). Lab. of Theoretical Physics. 1991. [40] Source: OSTI; 
NTIS (US Sales Only); INIS. 

A new adiabatic representation of the three-body wave function 
obtained in terms of the local adiabatic expansions of the Faddeev 
components is investigated. As a result, we construct a unique adi- 
abatic basis describing all possible channels of the three-body 
system with inclusion of break-up and rearrangement ones. More- 
over, we give a complete classification of the basis states and the 
corresponding surface functions. The implementation of simple ge- 
ometrical and spectral arguments allows us to work out a global 
adiabatic approach to the three-body scattering problem for the 
class of pair short-range potentials. Therein we formulate the three- 
body scattering problem by consistently reducing it to the 
muktichannel radial and parametric quasiangular ones, including the 
correct boundary conditions with account of break-up and re- 


arrangement processes. We also state the inverse three-body 
problem. 25 refs. 


10603 (JINR-E-—4-91-418) Semlanalytical method of 
solution of the N-body bound-state problem within the hyper- 
spherical approach. Pupyshev, V.V.; Rakityanskij, S.A. Joint Inst. 
for Nuclear Research, Dubna (Russian Federation). Lab. of Neu- 
tron Physics. 1991. [8] Source: OSTI; NTIS (US Sales Only); INIS. 

It is shown that the N-body bound and resonance states may be 
found as complex-energy zeros of the determinant of the so-called 
Jost-matrix which is expressed as a series of the total-energy ex- 
plicit functions with matrix coefficients defined by the solutions of 
simple differential equations. 18 refs. 


10604 (JINR-E-—4-91-467) New algorithms of spectral man- 
agement. Korobov, V.I.; Zakhar’ev, B.N. Joint Inst. for Nuclear 
Research, Dubna (Russian Federation). Lab. of Theoretical 
Physics. 1991. [7] Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to Phys. Rev. 

The periodical potentials, constructed as chains of finite-range 
Bargmann-type potentials give us new exactly solvable models that 
allow a qualitatively arbitrary arrangement of the structure of the 
spectral zones. 4 refs.; 4 figs. 


10605 (JINR-E-5-91-466) Self-similar approximations for 
eigenvalue problem. Kadantseva, E.P.; Yukalov, V.I. Joint Inst. for 
Nuclear Research, Dubna (Russian Federation). Lab. of Theoreti- 
cal Physics. 1991. [15] Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to Comput. Phys. 

We show that the method of self-similar approximations, sug- 
gested recently by one of the authors, can be successfully applied 
to the eigenvalue problem. This method makes it possible to find 
an effective sum of a divergent series by using only a few terms of 
perturbation theory. As an illustration, we calculate eigenvalues for 
the anharmonic-oscillator Hamiltonian. We demonstrate that invok- 
ing only two first terms of perturbation theory we are able to 





reconstruct the whole spectrum of the anharmonic oscillator with 
an accuracy not worse than of the order of 10~° for any energy 
level and all anharmonicity constants. 10 refs. 


10606 (JINR-R—2-91-416) On the method of determining re- 
lations. Mel’nikov, V.K. Joint Inst. for Nuclear Research, Dubna 
(Russian Federation). Lab. of Theoretical Physics. 1991. [14] (In 
Russian). Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to the 2-nd Conference on the Renormgroup Method, 
Dubna, 3-6 September, 1991. 

On the basis of the method of determining relations it is shown 
that the multicomponent nonlinear Schroedinger equation with a 
source can be investigated by the inverse scattering method. How- 
ever, the system of evolution equations for scattering data in the 
general case turns out to be nonlinear, which may result in the 
chaotic behaviour of solitons. Conditions are found under which the 
evolution of scattering data is described by a system of linear 
equations. 15 refs. 


10607 (KFKI-1992-10/A+B) Progress in the K-model quan- 
tum mechanics. Frenkel, A. (Hungarian Academy of Sciences, 
Budapest (Hungary). Central Research Inst. for Physics); Karoly- 
hazy, F. Hungarian Academy of Sciences, Budapest (Hungary). 
Central Research Inst. for Physics. Feb 1992. [12] (CONF- 
9110464—: International conference on 'Bell’s theorem and the 
foundations of modern physics’, Cesena (Italy), 7-10 Oct 1991). 
Source: OSTI; NTIS (US Sales Only); INIS. 

In models with stochastic modification of the Schroedinger 
equation, the Schroedinger expansion of the wave function is inter- 
rupted by repeated spontaneous stochastic localizations, called 
‘quantum jumps’. In the K-model, this stochastic modification of the 
Schroedinger evolution of the quantum state is based on a modifi- 
cation of the notion of the state itself. After recalling the main 
features of the model, the decay of superpositions in a cloud 
chamber is discussed, and a refined version of the model is pre- 
sented. (R.P.) 8 refs. 


10608 (LAMP-92/1) Observation of squeezed light and 
quantum description of the macroscopical body movement. 
LAMP series report (Laser, Atomic and Molecular Physics). Bykov, 
V.P. International Centre for Theoretical Physics, Trieste (Italy). Oct 
1992. [23] Source: OSTI; NTIS (US Sales Only); INIS. 

The possibility of a nondemolition measurement (observation) of 
macroscopical objects in widely distributed quantum mechanical 
states arises from the fact of the squezzed light observation. 
Macroscopical bodies -bodies of classical mechanics - are usually 
in states with narrow wave packets. It is shown that the absence of 
macroscopical bodies in widely distributed states is due to the fo- 
cusing influence of the body's gravity field on its wave packet. An 
evidence that the gravity is essential in the classic limit of quantum 
mechanics is given. (author). 14 refs, 7 figs. 


10609 (UWThPh-1992-20) Bound states for square well po- 
tentials extending to infinity in D > 2. Rupertsberger, H. Vienna 
Univ. (Austria). Inst. fuer Theoretische Physik. 8 Apr 1992. [5] 
Source: OSTI; NTIS (US Sales Only); INIS. 

It is well known that quantum mechanics allows the penetration 
into classically forbidden regions (tunneling). Less well known 
seems to be the fact that in some sense the converse is true also. 
Potentials with classically allowed regions where a particle can 
move freely to infinity can nevertheless lead to bound states in 
quantum mechanics due to the stringent requirements of the 
boundary conditions, thus forbidding an escape to infinity. This ef- 
fect is demonstrated by using an obvious generalization of the well 
known one-dimensional (D = 1) square well potential to arbitray 
space dimensions. (author). 


10610 (WIS-PH-92-55) Surfaces allowing for fractional 
statistics. Aneziris, Charilaos. Weizmann Inst. of Science, Re- 
hovoth (Israel). Dept. of Physics. Jul 1992. [18] Source: OSTI; 
NTIS (US Sales Only); INIS. 

In this paper we give a necessary condition in order for a geo- 
metrical surface to allow for Abelian fractional statistics. In 
particular, we show that such statistics is possible only for two- 
dimentional oriented surfaces of genus zero, namely the sphere 
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S?, the plane R® and the cylindrical surface R'*S', and in general 
the connected sum of n planes R?-R?-R?-...-R?. (Author). 


10611 (WIS-PH-92-74) Generalized Bethe ansatz solution 
of one-dimensional asymmetric exclusion process on a ring 
with blockage. Schuetz, G. Weizmann Inst. of Science, Rehovoth 
(Israel). Dept. of Physics. Sep 1992. [31] Source: OSTI; NTIS (US 
Sales Only); INIS. 

We present and solve for an one-dimensional anisotropic exclu- 
sion process describing particles moving deterministically on a ring 
with a single defect, across which particlesmove with probability 
0<p>1. This model is equivalent to a two-dimensional six-vertex 
model in an extreme anisotropic limit with defect line interpolating 
between open boundary conditions and periodic transiationally in- 
variant boundary conditions. We give a solution using Bethe ansatz 
methods generelized to this kind of boundary conditions. In particu- 
lar we discuss the steady state and give an exact expression of 
average occupation number of particles as a function of the posi- 
tion on the lattice. In the limit of infinite length L the phase diagram 
turns out to be qualitatively the same as for the probabilistic asym- 
metric exclusion process on the ring with a defect. The density 
profile for L large but finite is computed in the different phases. In 
the coexistence phase the width 6 of the interface between the high 
density region and the low density region is shown to grow as L'/2 
with the length of the system if the density p is not close to the 1/2 
and to be 0 independent of the size of the ring if p=1/2. (author). 


6612 Techniques of General Use In Physics 
Refer also to citation(s) 8458, 8464, 9811, 9877, 9995, 10150 


10612 (ANL/EP/CP-78014) Simple optics description of the 
plasma sheath and plasma electrode region. Fink, C.L.; Curry, 
B.P. Argonne National Lab., IL (United States). [1992]. 11p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-31109-ENG-38. (CONF-921145-2: Production and neutraliza- 
tion of negative ions and beams, Upton, NY (United States), 9-13 
Nov 1992). Order Number DE93004851. Source: OSTI; NTIS; 
INIS; GPO Dep. 

A simple model of the optics of an ion source has been devel- 
oped and compared with the exact Poisson solution calculated by 
computer code SNOW. The model replaces the Poisson potential 
by a Laplacian potential that is calculated by replacing the plasma 
and plasma sheath by a planar plate. This Laplacian potential is 
then used with and without a linear space-charge correction to cal- 
culate particle trajectories. In this model the only free parameter is 
the distance between the planar plate and the plasma electrode. In 
general, there is good agreement between emittance curves calcu- 
lated by the model and the SNOW results even when no 
space-charge correction is used. This implies for the geometry we 
studied, that the effects of the plasma sheath and non-linear 
space-charge forces are small compared to aberrations introduced 
by the plasma aperture. 


10613 (CEA-CONF—11069) Experimental study and modelli- 
sation of a pulse tube refrigerator. Ravex, A.; Rolland, P.; Liang, 
J. CEA Centre d'Etudes de Grenoble, 38 (France). Dept. de 
Recherche Fondamentale sur la Matiere Condensee. 1992. [4] 
(CONF-9206300-: International conference on institute of refrigera- 
tion, Kiev (USSR), 8-12 Jun 1992). Source: OSTI; NTIS (US Sales 
Only); INIS. 

A test bench for pulse tube refrigerator characterization has been 
built. In various configurations (basic pulse tube, orifice pulse tube 
and double inlet pulse tube), the ultimate temperature and the 
cooling power have been measured as a function of pressure wave 
amplitude and frequency for various geometries. A lowest tempera- 
ture of 28 K has been achieved in a single staged double inlet 
configuration. A modelisation taking into account wall heat pump- 
ing, enthalpy flow and regenerator inefficiency is under 
development. Preliminary calculation results are compared with ex- 
perimental data. 


10614 (ETDE-IT—93-21) ‘Quantum’ treatment of charged 


beam propagation with transverse coupling. Dattoli, G.; Mari, 
C.; Torre, A. ENEA, Frascati (Italy). Centro Ricerche Energia - 
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Area Energia e Innovazione. 1991. 8p. Order 
DE93758934. Source: OSTI; NTIS (US Sales Only); INIS. 

This study applies the formal ‘quantum’ theory of charged beam 
transport to the case of a beam propagating through linear trans- 
port coupling systems to show that the formalism allows a 
Straightforward solution of the problem and that it provides an ex- 
ample of non-isotropic quantization. 


Number 


10615 (FTINT-34-89) Design and investigation of super- 
conducting switches based on niobium-tin tape. Lazarev, B.G. 
(and others); Lazareva, L.S.; Kutsenko, P.A. AN Ukrainskoj SSR, 
Kharkov (Ukraine). Fiziko-Tekhnicheskij Inst. Nizkikh Temperatur. 
1989. [20] (in Russian). Source: OSTI; NTIS (US Sales Only); INIS. 

The results are presented of the investigations and calculations 
the possibility of Nb3Sn-intermetallic taped superconductors appli- 
cation as superconducting switches. 5 refs.; 7 figs. 


10616 (IAE-4693-2) EPR spectroscopy of spin-polarized 
atomic hydrogen in a gas phase. Vasil’ev, S.A.; Katunin, A.Ya.; 
Lukashevich, |./.; Suraev, V.V.; Filippov, N.I.; Filippov, V.V. Gosu- 
darstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow (Russian Federation). Inst. Atomnoj Ehnergii. 1988. [23] 
(In Russian). Source: OSTI; NTIS (US Sales Only); INIS. 

The investigations of processes resulting in creation of nuclear 
polarization in a spin-polarized atomic hydrogen gas were carried 
out at temperature 0.4-0.75 K, atomic hydrogen density 10'4- 
2.10'© cm-%, magnetic field 5 T. The 2-mm range ESR method 
with a low level operating power ~10-° W was used for recording. 
The increase in degree of nuclear polarization in the atomic hydro- 
gen gas was attained from 50% to 85% by means of 
microwave-pumping of a—c transition. 23 refs.; 13 figs. 


10617 (JINR-E—8-91-369) Time-dependent recovery from 
Hell film boiling: confined geometry case. Filippov, Yu.P.; 
Sergeev, |.A. Joint Inst. for Nuclear Research, Dubna (Russian 
Federation). 1991. [12] Source: OSTI; NTIS (US Sales Only); INIS. 

Experiment results for transient cooldown of a solid in saturated 
superfluid helium after heat load switch-off are reported. The fluid 
space restriction in the vicinity of a heater is a specific feature of 
the tested heat transfer configuration. In this case the recovery 
duration is found to be set as ~70% by the stage of film boiling re- 
ceived by the end of heat generation, as ~20% -by the value of 
bulk fluid temperature, as ~15% - by the confinement degree. The 
sample orientation does not affect the recovery time directly. The 


investigation has been performed at the Particle Physics Labora- 
tory, JINR. 


10618 (LA-UR-92-4075) CW 8X ion source development. 
Smith, H.V. Jr. (Los Alamos National Lab., NM (United States)); Al- 
lison, P.; Geisik, C.; Orbesen, S.D.; Schmitt, D.R.; Schneider, J.D.; 
Stelzer, J.E.; Abel, B.; Birnbaum, |.; Heuer, R.; Porter, J.; Sredni- 
awski, J. Los Alamos National Lab., NM (United States). [1992]. 
12p. Sponsored by Department of Defense, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. (CONF-921145—4: 
Production and neutralization of negative ions and beams, Upton, 
NY (United States), 9-13 Nov 1992). Order Number DE93005443. 
Source: OSTI; NTIS (US Sales Only); GPO Dep. 

Using the 4X source performance and the Penning SPS scaling 
laws, we predicted the performance of the 8X source. A pulsed 8X 
source was then built and tested. After verifying the pulsed 8X 
source operation, especially the H~ beam current, emittance, and 
power efficiency, we designed and built the CW 8X source. We 
plan to operate the source arc at de power levels up to 30 kill. This 
wig be accomplished by actively cooling the electrode surfaces 
with pressurized, hot water. The CW 8X source is presently under- 
going shake-down tests on a test stand at Los Alamos. Evaluation 


of the high-current, hydrogen-cesium de arc will begin when these 
tests are completed. 
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10619 (CEA-SPhT-RA-1990-1992) Progress report Jun 
1990 - May 1992. CEA Centre d’Etudes de Saclay, 91 - Gif-sur- 
Yvette (France). Service de Physique Theorique. 1992. [96] (In 
French). Source: OSTI; NTIS (US Sales Only); INIS. 

The activity report of the theoretical Physics Service of CEA- 
DSM from June 1990 to May 1992 is presented. The research 
programs were carried out in the following fields: Hadron physics, 
nuclear collisions, two-dimensional problems in statistic mechanics, 
field theory (gravitation, string theory) and conformal invariance 
theory, statistical physics, disordered systems and magnetic corre- 
lations in supra conductors at high TsubC. Other research 
programs have been developed in biology (membranes, protein 
folding, celiular motility and neural systems). 


10620 (DOE/ET/53088-585) Hamiltonian structure of the 
Viasov-Einstein system and the problem of stability for spheri- 
cal relativistic star clusters. Kandrup, H.E. (Florida Univ., 
Gainesville, FL (United States)); Morrison, P.J. Texas Univ., Austin, 
TX (United States). Inst. for Fusion Studies. Nov 1992. 73p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FGO5-80ET53088. (IFSR-585). Order Number DE93006180. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The Hamiltonian formulation of the Vlasov-Einstein system, 
which is appropriate for collisionless, self-gravitating systems like 
clusters of stars that are so dense that gravity must be described 
by the Einstein equation, is presented. In particular, it is demon- 
strated explicitly in the context of a 3 + 1 splitting that, for 
spherically symmetric configurations, the Vlasov-Einstein system 
can be viewed as a Hamiltonian system, where the dynamics is 
generated by a noncanonical Poisson bracket, with the Hamiltonian 
generating the evolution of the distribution function f (a noncanoni- 
cal variable) being the conserved ADM mass-energy Hapm. An 
explicit expression is derived for the energy 5(*)Hapm associated 
with an arbitrary phase space preserving perturbation of an arbi- 
trary spherical equilibrium, and it is shown that the equilibrium 
must be linearly stable if 5(7)Hapy is positive semi-definite. Insight 
into the Hamiltonian reformulation is provided by a description of 
general finite degree of freedom systems. 


10621 (EGG-M-92532) Mini-satellite exploration of very 
near earth space fuel objects. Zuppero, A.C.; Jacox, M.G. EG 
and G Idaho, Inc., Idaho Falls, ID (United States). 19 Sep 1992. 
8p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC0O7-761D01570. (CONF-9209285-1: 6. annual Ameri- 
can Institute of Astronautics and Aeronautics/Utah State University 
(AIAA/USU) conference on small satellites, Logan, UT (United 
States), 21-24 Sep 1992). Order Number DE93005253. Source: 
OSTI; NTIS; GPO Dep. 

A prospecting plan is presented to assay near Earth objects 
(NEO) for their potential to yield rocket fuel. The plan calls out 
small satellites as the near-term means to achieve low cost sur- 
veys and deep subsurface sampling of NEO composition. The 
water bearing classes of NEO to be eonsidered are limited to those 
accessible in short time and with small thrusters. These include the 
water bearing clay objects (phylosilicates) at nearly trivial distances 
from Earth, and the recently identified water ice objects such as 
comet (#4015) 1979 VA. These objects are evaluated as small 
satellite prospecting and assay vehicle targets. 


10622 (ESA-SP-346, pp. 43-48) Distinct ion population in 
the polar cusp: possible signature of transient reconnection. 
Escoubet, C.P. (European Space Research and Technology Cen- 
tre, Noordwijk (Netherlands)); Smith, M.F.; Bosqued, J.M. 
European Space Agency, 75 - Paris (France). 1992. (CONF- 
9206343—-: 26. ESLAB Symposium on the Study of the 
Solar-Terrestrial System, Killarney (Ireland), 16-19 Jun 1992). In 
Study of the Solar-Terrestrial System. [359] Order Number 
DE93617274. Source: OSTI; NTIS (US Sales Only); INIS. 
Observations of ion energy dispersion are a common feature of 
the polar cusp. Normally these dispersions show a continuous 
decrease in energy. However, they occasionally show step-like fea- 
tures in the dispersion. On 15 October 1981 Dynamics Explorer 2 
(DE2) crossed the polar cusp at 1015 MLT and observed three dis- 
tinct ion populations as the spacecraft moved poleward. These 
three populations had peak-flux energy around 2.7 keV, 850 eV 
and 360 eV. The first step coincided with a rotation of the flow; the 





flow being directed westward on the equatorward edge, poleward 
in the center and eastward on the poleward edge. The second and 
third steps showed a flow directed principally poleward. Further- 
more, the magnetic and electric perturbations in the first step are 
well fitted by an elongated FTE footprint model. These results sug- 
gest that three consecutive Flux Transfer Events (FTEs) have 
injected solar wind plasma into the ionosphere forming the polar 
cusp. The small latitudinal size of these FTE footprints (~ 40 km) 
and their short recurrence rate (3 and 6 min) would be consistent 
with an intermittent reconnection taking place at the subsolar point 
on a short time scale. 


10623 (ESA-SP-346, pp. 91-93) On short large amplitude 
magnetic structures in the vicinity of the quas-parallel region 
of the earth’s bow shock. Luehr, H. (Technische Univ. Braun- 
schweig (Germany). Inst. fuer Geophysik und Meteorologie); Mann, 
G. European Space Agency, 75 - Paris (France). 1992. (CONF- 
9206343-: 26. ESLAB Symposium on the Study of the 
Solar-Terrestrial System, Killarney (ireland), 16-19 Jun 1992). In 
Study of the Solar-Terrestrial System. [359] Order Number 
DE93617274. Source: OSTI; NTIS (US Sales Only); INIS. 

Short large amplitude magnetic structures (SLAMSs) appear in 
the vicinity of the quasi-parallel region of the Earth’s bow shock. 
Using the data of the magnetic field measurements on board the 
AMPTE/IRM satellite SLAMSs occuring upstream of the bow shock 
are statistically investigated. They have typical magnetic ampli- 
tudes of 2.6 times the undisturbed field. Within the SLAMSs 
the magnetic field swings from a quasi-parallel into a 
quasi-perpendicular geometry. Thus, thermalization processes well- 
known from quasi-perpendicular shocks can locally act in the 
SLAMSs. Therefore, SLAMSs can be regarded as elementary 
structures of a quasi-parallel collisionless shock transition. 


10624 (ESA-SP-346, pp. 95-100) Energetics of ULF/ELF 
plasma waves in the solar wind and outer earth's magneto- 
sphere. Klimov, S.i. (AN SSSR, Moscow (Russian Federation)). 
European Space Agency, 75 - Paris (France). 1992. (CONF- 
9206343-: 26. ESLAB Symposium on the Study of the 
Solar-Terrestrial System, Killarney (Ireland), 16-19 Jun 1992). In 
Study of the Solar-Terrestrial System. [359] Order Number 
DE93617274. Source: OSTI; NTIS (US Sales Only); INIS. 

High apogee orbits of Prognoz-8 (1980) and Prognoz-10 (1985) 
satellites and low noise level of electric field, magnetic field and 
plasma flux fluctuations instruments have provided an opportunity 
of ULF/ELF waves (0.1-100 Hz) study in both quiet and disturbed 
magnetospheric conditions. Conducted for the first time direct mea- 
surements in the Solar Wind in the ULF/ELF range of fluctuation 
spectra of electric field E and ion component of plasma flow P 
have shown that hourly averaged E and F spectra are in quiet con- 
ditions for E (10—-4-10)V/mHz (2-105 Hz) and for F (10-10) counts 
per cms s Hz (2-70 Hz). In the disturbed conditions (on the vector 
boundaries and discontinuities) hourly averaged values of power 
spectral density are 2:3 times higher than in quiet regions. It was 
shown, that most of solar wind energy dissipation in the Bow 
Shock front is provided by the oscillations in the doppler shifted 
lower hybrid frequency range (5-30 Hz) - 10-'' erg/cm® rather 
than by iono-sound oscillations - 10-'5 erg/cm?. 


10625 (ESA-SP-346, pp. 101-106) ULF/ELF electromagnetic 
waves associated with the quasi-perpendicular earth’s bow 
shock crossings. Nozdrachev, M.N. (AN SSSR, Moscow (Russian 
Federation)); Petrukovich, A.A. European Space Agency, 75 - Paris 
(France). 1992. (CONF-9206343—: 26. ESLAB Symposium on the 
Study of the Solar-Terrestrial System, Killarney (Ireland), 16-19 Jun 
1992). In Study of the Solar-Terrestrial System. [359] Order Num- 
ber DE93617274. Source: OSTI; NTIS (US Sales Only); INIS. 

The present paper is dedicated to the analysis of electromag- 
netic turbulence in the frequency range 0.1-75 Hz, associated with 
crossing of Earth’s Bow Shock recorded by the Prognoz-8 and -10 
satellites. The quasimonochromatic waves are identified in the 
shock transition region. Their frequencies, laying in the range from 
2 Hz to 6 Hz upstream the shock ramp shift to the values less than 
1 Hz in the downstream region. The amplitudes of these narrow 
emissions are high enough to provide the dissipation in the flow of 
the solar wind plasma. It is argued that spectra shapes in this fre- 
quency range 0.1-75 Hz are strongly affected by the Doppler shift. 
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10626 (ESA-SP-346, pp. 115-125) Plasma _ transport 
through magnetic boundaries. Treumann, R.A. (Max-Planck- 
Institut fuer Extraterrestrische Physik, Garching (Germany)); 
LaBelle, J.; Pottelette, R. European Space Agency, 75 - Paris 
(France). 1992. (CONF-9206343-: 26. ESLAB Symposium on the 
Study of the Solar-Terrestrial System, Killarney (Ireland), 16-19 Jun 
1992). In Study of the Solar-Terrestrial System. [359] Order Num- 
ber DE93617274. Source: OSTI; NTIS (US Sales Only); INIS. 

We examine the overall plasma diffusion processes across tan- 
gential discontinuities of which the best known example is the 
Earth's magnetopause during northward interplanetary magnetic 
field conditions. The existence of the low latitude boundary layer 
(LLBL) adjacent to the magnetopause during those periods is am- 
ple evidence for the presence of so far poorly defined and 
understood entry processes acting at the magnetopause. We con- 
clude that microscopic instabilities are probably not efficient 
enough to account for the LLBL. They affect only a small number 
of resonant particles. It is argued that macroscopic nonresonant 
turbulence is the most probable mechanism for plasma transport. 


10627 (ESA-SP-346, pp. 127-131) Can ULF fluctuations ob- 
served at the magnetopause play a role in anomalous 
diffusion. Rezeau, L. (Centre National d’Etudes des Telecommuni- 
cations (CNET), 92 - Issy-les-Moulineaux (France)); Roux, A.; 
Russell, C.T. European Space Agency, 75 - Paris (France). 1992. 
(CONF-9206343—: 26. ESLAB Symposium on the Study of the 
Solar-Terrestrial System, Killarney (Ireland), 16-19 Jun 1992). In 
Study of the Solar-Terrestrial System. [359] Order Number 
DE93617274. Source: OSTI; NTIS (US Sales Only); INIS. 

The correlations between the position of the magnetopause, the 
direction of its motion and the level of Ultra-Low-Frequency fluctua- 
tions observed close to this boundary are studied. Data collected 
during successive crossings of the magnetopause by ISEE, are 
used to show that when magnetopause is compressed by the solar 
wind, there is a high level of ULF fluctuations together with an 
earthward flux of ions through the boundary; while when the mag- 
netosphere is expanding the level of ULF fluctuations is lower and 
there is no inward flux. THis suggests that the fluctuations play a 
significant role in the penetration of solar wind particles through the 
magnetopause. This case study is extended to other days when 
multiple magnetopause crossings are observed by ISEE. The role 
of the position of the magnetopause (absolute distance from Earth 
and the possible presence of large scale surface waves are also 
discussed. 


10628 (ESA-SP-346, pp. 133-138) Exploring the magneto- 
spheric boundary layer. Hapgood, M.A. (Rutherford Appleton 
Lab., Chilton (United Kingdom)); Bryant, D.A. European Space 
Agency, 75 - Paris (France). 1992. (CONF-9206343—: 26. ESLAB 
Symposium on the Study of the Solar-Terrestrial System, Killarney 
(Ireland), 16-19 Jun 1992). In Study of the Solar-Terrestrial Sys- 
tem. [359] Order Number DE93617274. Source: OSTI; NTIS (US 
Sales Only); INIS. 

We show how, for most crossings of the boundary layer, one 
can construct a ‘transition parameter’, based on electron density 
and temperature, which orders independent plasma measurements 
into well-defined patterns which are consistent from case to case. 
We conclude that there is a gradual change in the balance of pro- 
cesses which determine the structure of the layer and suggest that 
there is no advantage in dividing the layer into different regions. We 
further conclude that the mixing processes in layer act in an organ- 
ised way to give the consistent patterns revealed by the transition 
parameter. More active processes must sometimes take to give the 
extreme values (e.g. in velocity) which are seen in some crossings. 


10629 (ESA-SP-346, pp. 151-160) Magnetic field reconnec- 
tion at the dayside magnetopause. Rijnbeek, R.P. (Saint 
Andrews Univ. (United Kingdom)). European Space Agency, 75 - 
Paris (France). 1992. (CONF-9206343—: 26. ESLAB Symposium 
on the Study of the Solar-Terrestrial System, Killarney (Ireland), 16- 
19 Jun 1992). In Study of the Solar-Terrestrial System. [359] Order 
Number DE93617274. Source: OSTI; NTIS (US Sales Only); INIS. 

Magnetic field reconnection is a fundamental energy conversion 
process, and the energy liberated during this process gives rise to 
phenomena which can be observed in space and laboratory plas- 
mas. At the dayside magnetopause reconnection results in a 
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coupling between the solar wind and the magnetosphere. Manifes- 
tations of this include large disturbances in the magnetic field 
known as flux transfer events, and accelerated plasma flows along 
the magnetopause. Progress has been made in the development 
of a physical model incorporating such phenomena, aided by ex- 
perimental data from various spacecraft missions. 


10630 (ESA-SP-346, pp. 165-175) Collisioniess magnetotall 
reconnection and substorms. Buechner, J. (Max-Planck-institut 
fuer Extraterrestrische Physik, Garching (Germany)). European 
Space Agency, 75 - Paris (France). 1992. Contract 50 QN 9102 3. 
(CONF-9206343-: 26. ESLAB Symposium on the Study of the 
Solar-Terrestrial System, Killarney (Ireland), 16-19 Jun 1992). In 
Study of the Solar-Terrestrial System. [359] Order Number 
DE93617274. Source: OSTI; NTIS (US Sales Only); INIS. 

We first survey recent in situ observations in the Earth 
magnetotail, which may help to understand the mechanism of mag- 
netospheric substorms. Comparing them with the properties of 
collisionless reconnection in its current understanding, we find that 
a kinetic tearing mode instability should occur in the ‘thick’ mid-tail 
current sheet, where the ion Larmor-radius is small compared with 
the sheet thickness. In the most important for substorm onsets 
near-Earth tail a resistive instability may tear the thin growth-phase 
current sheets. Near-Earth reconnection, however, should then 
form a Y-type neutral line rather than a X-line. Alternatively chaotic 
ions may disrupt the pressure balance at the inner edge of the 
plasma sheet, causing inward directed flows. An outward propagat- 
ing rarefaction wave would then trigger X-type reconnection and 
plasmoid release in the mid-tail. 


10631 (ESA-SP-346, pp. 183-192) Magnetospheric convec- 
tion and current system in the dayside polar cap. Nishida, A. 
(Institute of Space and Astronautical Science, Sagamihara, Kana- 
gawa (Japan)); Mukai, T.; Tsuruda, K.; Hayakawa, H. European 
Space Agency, 75 - Paris (France). 1992. (CONF-9206343—: 26. 
ESLAB Symposium on the Study of the Solar-Terrestrial System, 
Killarney (ireland), 16-19 Jun 1992). In Study of the Solar- 
Terrestrial System. [359] Order Number DE93617274. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Field and particle observations on EXOS-D (Akebono) have 
yielded new information on convection and current system in the 
dayside polar cap. Convection patterns are distinctly different de- 
pending upon whether IMF B, is northward or southward. The 
number of convection cells is two when Bz is southward but four 
when B; is northward. Lobe cells in which plasma flows sunward in 
the region of open field lines are observed as a pair (of which one 
is in the dawn and the other in the dusk sector) for any polarity of 
IMF By, and B,. lons in the keV range precipitate not only in the 
dayside cusp region but also along the sunward directed stream- 
lines of the dawn and dusk lobe cells. These observations require 
reconsideration on the position and the extent of the reconnection 
region on the magnetopause. They also suggest that the magneto- 
tail plays a vital role in some phenomena which have been 
ascribed to dayside magnetopause processes. We have not been 


able to find evidence to prove the presence of the viscous cell un- 
der southward IMF. 


10632 


(ESA-SP-346, pp. 193-198) On the solar wind - mag- 
netosphere - ionosphere coupling: AMPTE/CCE particle data 


and the AE indices. Daglis, |.A. (Max-Planck-Institut fuer 
Aeronomie, Katlenburg-Lindau (Germany)); Wilken, B.; Sarris, E.T.; 
Kremser, G. European Space Agency, 75 - Paris (France). 1992. 
(CONF-9206343—: 26. ESLAB Symposium on the Study of the 
Solar-Terrestrial System, Killarney (Ireland), 16-19 Jun 1992). In 
Study of the Solar-Terrestrial System. [359] Order Number 
DE93617274. Source: OSTI; NTIS (US Sales Only); INIS. 

We present a statistical study of the substorm particle energiza- 
tion in terms of the energy density of the major magnetospheric 
ions (H*, O*, He**, He*). The correlation between energy density 
during substorm expansion phase and the auroral indices (AE, AU, 
Al) is examined and interpreted. Most distinct result is that the 
ionospheric origin O* energy density correlate remarkable well with 
the AE index, while the solar wind origin He**+ energy density does 
not correlate at all with AE. Mixed origin H* and He* ions exhibit 
an intermediate behavior. Furthermore, the O* energy density cor- 
relates very well with the pre-onset AU index level, while there is 
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no correlation with the pre-onset AL index. The results are inter- 
preted as a result of solar wind. The results are interpreted as a 
result of solar wind - magnetosphere - ionosphere coupling through 
the internal magnetospheric dynamo: the ionosphere responds to 
the increased activity of the internal dynamo (which is due to the 
high solar wind input) and influences substorm dynamics by feed- 
ing the near-Earth magnetotail with energetic ionospheric ions 
during late growth phase and expansion phase. 


10633 (ESA-SP-346, pp. 217-222) Mass, momentum and 
energy transport from the sun to the earth by different types 
of the solar wind: Prognoz 7 observations. Yermolaev, Y.|. (AN 
SSSR, Moscow (Russian Federation)). European Space Agency, 
75 - Paris (France). 1992. (CONF-9206343-: 26. ESLAB Sympo- 
sium on the Study of the Solar-Terrestrial System, Killarney 
(Ireland), 16-19 Jun 1992). In Study of the Solar-Terrestrial Sys- 
tem. [359] Order Number DE93617274. Source: OSTI; NTIS (US 
Sales Only); INIS. 

On the basis of MHD parameters measured on board the Prog- 
noz 7 satellite we selected 5 different types of solar wind streams 
ad study the variations of several MHD parameters in different 
steams. High ratio of ion thermal to magnetic pressures is often 
observed in heliospheric current sheet (HCS) and the streams 
formed during coronal mass ejections. In quasi-stationary streams 
(i.e. in stream from coronal steamers and holes) momentum fluxes 
are equal and momentum flux increases in the streams disturbed 
by non-stationary coronal events and in HCS. Thermal and kinetic 
ion energy flux in disturbed streams and HCS ids higher by 2-3 
times than in quasi-stationary streams. Nevertheless, on the whole 
the Sun’s loss of thermal and kinetic energy in streams from coro- 
nal holes is higher than in HCS. Disturbed streams and in streams 
from coronal streamers. 


10634 (ESA-SP-346, pp. 223-228) Solar wind penetration 
to geostationary altitude during the March 1991 magnetic 
storm. Grande, M. (Rutherford Appleton Lab., Chilton (United 
Kingdom)); Perry, C.H.; Blake, J.B.; Fennell, J.F.; Wilken, B.; Livi, 
S. European Space Agency, 75 - Paris (France). 1992. (CONF- 
9206343-: 26. ESLAB Symposium on the Study of the 
Solar-Terrestrial System, Killarney (ireland), 16-19 Jun 1992). In 
Study of the Solar-Terrestrial System. [359] Order Number 
DE93617274. Source: OSTI; NTIS (US Sales Only); INIS. 

Using the Magnetospheric lon Composition Spectrometer (MICS) 
on the Combined Release and Radiation Effects satellite (CRRES), 
we have examined high charge state magnetospheric ions in the 
energy range 20-400 keV/Q, believed to be originally solar wind 
material. During the solar storm of March 1991 we see a consider- 
able increase in the numbers of alpha particles, Fe, Si and other 
species. Moreover the relative abundances of the more massive 
species change relative to alpha particles on two occasions. Simul- 
taneous changes in their charge states are seen. It is clear that 
this material is trapped within the magnetosphere, which suggests 
that not only has there been an abrupt change between fast and 
slow stream material, but also that this signature has penetrated 
promptly to geostationary altitude. This hypothesis is to some ex- 
tent confirmed by data from the GOES7 satellite, which shows 
evidence of a flux tube impinging on the magnetosphere during the 
main period of high charge state material. However, this period is 
also characterised by high ring current activity, which might provide 
an alternative explanation for the charge state changes although 
this is viewed as unlikely, given the ionisation rates for iron. 


10635 (IC—92/233) Equivariant harmonic maps into the 
sphere via isoparametric maps. Xin, Y.L. International Centre for 
Theoretical Physics, Trieste (italy). Aug 1992. [20] Source: OSTI; 
NTIS (US Sales Only); INIS. 

By using concrete isoparametric maps we obtain some new 
equivariant harmonic maps between spheres and solve equivariant 
boundary value problems for harmonic maps from unit open ball 
B™" into S". (author). 22 refs. 


10636 (\C-92/258) Magnetic properties of anyonic systems 
in a normal phase. Aronov, I.E. (AN Ukrainskoj SSR, Kharkov 
(Ukraine). Inst. Radiofiziki i Ehlektroniki); Bogachek, E.N.; Krive, 





I.V.; Naftulin, S.A. International Centre for Theoretical Physics, Tri- 
este (Italy). Aug 1992. [26] Source: OSTI; NTIS (US Sales Only); 
INIS. 

We apply the concept of fractional statistics to the two- 
dimensional conductors. The effective Lagrangian of an external 
magnetic field in anyon medium at finite temperature and density is 
presented. The diamagnetic response to the external field is stud- 
ied at temperatures above T, (i.e. in the normal phase) for various 
values of external parameters. Oscillations of both thermodynamic 
(the de Haas - van Alphen effect) and kinetic (the Shubnikov - de 
Haas effect) quantities are re-examined. Numerous peculiarities 
arise from the fact that anyon systems possess a non-zero "statisti- 
cal” flux @® (which is known to be a manifestation of the 
spontaneous parity breakdown). The cyclotron resonance is sug- 
gested as a direct test on possible parity violation (which is the key 
point of anyonics). The cyclotron mass dependences on external 
parameters reported in a series of experimental articles (H. 
Kublbeck and J.P. Kotthaus, Phys. Rev. Lett. 35, 1019 (1975); G. 
Abstreiter, J.P. Kotthaus, J.F. Koch and G. Dorda, Phys. Rev. B14, 
2480 (1976)) may be attributed to an unusual behaviour or mag- 
netic permeability in anyon medium. (author). 20 refs, 2 figs. 


10637 (IC—92/260) On the zeros of solutions of forced 
parabolic differential equations of neutral type. Parhi, N. Inter- 
national: Centre for Theoretical Physics, Trieste (Italy). Sep 1992. 
[16] Source: OSTI; NTIS (US Sales Only); INIS. 

Sufficient conditions have been obtained for the oscillation of all 
solutions of a class of forced parabolic differential equations of 
neutral type. (author). 5 refs. 


10638 (IC—92/262) Numerical invariants of Cantor sets. 


Plaza, S. International Centre for Theoretical Physics, Trieste 
(Italy). Sep 1992. [23] Source: OSTI; NTIS (US Sales Only); INIS. 
In this note we give a review of basic properties of limit capacity 
and Hausdorff dimension and some applications of these concepts 
to dynamical systems and numerical sets. (author). 9 refs, 4 figs. 


10639 (IC—92/263) On the differentiability of central Cantor 
sets. Plaza, S.; Vera, J. International Centre for Theoretical 
Physics, Trieste (Italy). Sep 1992. [16] Source: OSTI; NTIS (US 
Sales Only); INIS. 

In this article for each r > 1 we provide a class of C' central 
Cantor sets whose self-arithmetic difference is a Cantor set of posi- 
tive Lebesgue measure. When r > 2 these sets are dynamically 
defined. (author). 10 refs, 7 figs. 


10640 (IC-92/264) On the continuity of limit capacity of 
central cantor sets. Munoz M, E. (Catolica del Norte Univ., 
Antofagasta (Chile). Dept. de Matematicas); Vera V, J. Interna- 
tional Centre for Theoretical Physics, Trieste (Italy). Sep 1992. [7] 
Source: OSTI; NTIS (US Sales Only); INIS. 

A metric topology is defined on the family of central Cantor sets. 
In this topology the Hausdorff dimension and the limit capacity de- 
pend continuously on the central Cantor set. (author). 2 refs, 1 fig. 


10641 (IC—92/269) Approximate solution of the fourth order 
initial value problem using deficient spline polynomials. Abou 
El-Ela, M.N. International Centre for Theoretical Physics, Trieste 
(Italy). Sep 1992. [10] Source: OSTI; NTIS (US Sales Only); INIS. 

We investigate in this paper the existence, uniqueness, consis- 
tency relations and convergence for approximating the solution of 
the fourth order initial value problem using a spline of degree m 
and continuity class C™-*(0,b) and a step of length H = 4 h. (au- 
thor). 6 refs. 


10642 (IC—92/270) Some properties of generalized biregu- 
lar functions with values in a Clifford algebra. Le Hung Son; 
Tran Quyet Thang. International Centre for Theoretical Physics, Tri- 
este (italy). Sep 1992. [11] Source: OSTI; NTIS (US Sales Only); 
INIS. 

In this paper some properties of holomorphic functions such as 
the Identity Theorem, the Maximum Modulus Principle, the Hartogs 
Extension Theorem are proved for a class of more general func- 
tions taking values in a Clifford algebra than the regular and 
biregular functions. (author). 7 refs. 
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10643 (IC—92/275) Conditionally exponential convex func- 
tions on locally compact groups. Okb El-Bab, A.S. International 
Centre for Theoretical Physics, Trieste (Italy). Sep 1992. [9] 
Source: OSTI; NTIS (US Sales Only); INIS. 

The main results of the thesis are: (1) The construction of a 
compact base for the convex cone of all conditionally exponential 
convex functions. (2) The determination of the extreme parts of this 


cone. Some supplementary lemmas are proved for this purpose. 
(author). 8 refs. 


10644 (IC—92/280) A lattice gas model for enzyme kinetics 
with next-nearest neighbor interactions. Mejdani, R. (interna- 
tional Centre for Theoretical Physics, Trieste (Italy)); Gashi, A.; Ifti, 
M. International Centre for Theoretical Physics, Trieste (Italy). Sep 
1992. [12] Source: OSTI; NTIS (US Sales Only); INIS. 

We have shown that, by using a one-dimensional lattice gas 
model with the next-nearest neighbor interactions and calculating 
the thermodynamic potential of the system by means of the trans- 
fer matrix method, we can find numerically for enzyme kinetics 
some new diagrams of saturation curve. These diagrams in the 
limit of no interactions between sites reduce to the classical 
Michaelis-Henri diagrams and in the limit of the nearest neighbor 
interactions to some other diagrams which we have obtained be- 
fore by using a correlated walks theory. These new diagrams of 
saturation curve can be useful for the experimental investigation. 
(author). 7 refs, 4 figs. 


10645 (IC—92/281) A lattice gas model for enzyme kinetics 
with alternate interactions. Mejdani, R. International Centre for 
Theoretical Physics, Trieste (Italy). Sep 1992. [19] Source: OSTI; 
NTIS (US Sales Only); INIS. 

We have shown that by using three equivalent different tech- 
niques (the transfer matrix method, the correlated walks’ theory 
and the partition point technique) for a lattice gas model in one di- 
mension with alternate nearest neighbor ferromagnetic interactions 
we can find a new equation of the enzyme kinetics. This equation 
in the limit of no interaction between sites reduces to the classical 
Michaelis-Henri equation, while for the same interaction between 
sites reduces to another equation, which we have obtained before. 
This new equation can be useful for the experimental investigation. 
(author). 16 refs, 3 figs. 


10646 (IC-92/297) Canonical operator formulation of 
nonequilibrium thermodynamics. Mehrafarin, M. International 
Centre for Theoretical Physics, Trieste (Italy). Sep 1992. [19] 
Source: OSTI; NTIS (US Sales Only); INIS. 

A novel formulation of nonequilibrium thermodynamics is pro- 
posed which emphasises the fundamental role played by the 
Boltzmann constant k in fluctuations. The equivalence of this and 
the stochastic formulation is demonstrated. The k — 0 limit of this 
theory yields the classical deterministic description of nonequilib- 
rium thermodynamics. The new formulation possesses unique 
features which bear two important results namely the thermody- 
namic uncertainty principle and the quantisation of entropy 
production rate. Such a theory becomes indispensable whenever 
fluctuations play a significant role. (author). 7 refs. 


10647 (IC-92/307) The modular group and super-KMS 
functionals. Stoytchev, O. International Centre for Theoretical 
Physics, Trieste (Italy). Oct 1992. [9] Source: OSTI; NTIS (US 
Sales Only); INIS. 

We show that with every normal, faithful (see below), self-adjoint 
functional w on a von Neumann algebra A there is associated a 
canonical one-parameter c-weakly continuous *- automorphism 
group o (the analogue of the modular group) and a canonical Z2 
grading T on A, commuting with o”. The functional w satisfies the 
weak super-KMS property with respect to o“ and I. Furthermore, 
o” and TI are unique pair of a c-weakly continuous one-parameter 
*-automorphism group and a grading of the algebra, commuting 
with each other, with respect to which w is weakly super-KMS. (au- 
thor). 10 refs. 


10648 (IC-92/308) Symbolic dynamics and description of 
complexity. Hao Bailin. International Centre for Theoretical 
Physics, Trieste (Italy). Oct 1992. [20] Source: OSTI; NTIS (US 
Sales Only); INIS. 
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Symbolic dynamics provides a general framework to describe 
complexity of dynamical behaviour. After a discussion of the state 
of the filed special emphasis will be made on the role of transfer 
matrix (the Stefan matrix) both in deriving the grammar from known 
symbolic dynamics and in extracting the rules from experimental 
data. The block structure of the Stefan matrix may serve as an- 
other indicator of complexity of the associated dynamics. (author). 
33 refs, 6 figs. 


10649 (IC—-92/322) Boundary of Fatou sets of hyperbolic 
rational maps or degree two. Ahmadi, D. International Centre for 
Theoretical Physics, Trieste (Italy). Oct 1992. [9] Source: OSTI; 
NTIS (US Sales Only); INIS. 

If g(z) is a hyperbolic rational map of degree two which is not 
conjugate to z* + c for some c is an element of C-bar and J(g), the 
Julia set of g, is connected, then we show that the boundary of the 
components of C-bar /J(g) are Jordan curves. (author). 5 refs, 1 
fig. 


10650 (IC—92/325) A strongly nonlinear reaction-diftusion 
model for a deterministic diffusive epidemic. Kirane, M. (inter- 
national Centre for Theoretical Physics, Trieste (Italy)); Kouachi, S. 
international Centre for Theoretical Physics, Trieste (Italy). Oct 
1992. [8] Source: OSTI; NTIS (US Sales Only); INIS. 

In the present paper the mathematical validity of a model on the 
spread of an infectious disease is proved. This model was pro- 
posed by Bailey. The mathematical validity is proved by means of 
a positivity, uniqueness and existence theorem. In spite of the ap- 
parent simplicity of the problem, the solution requires a delicate set 
of techniques. It seems very difficult to extend these techniques to 
a model in more than one dimension without imposing conditions 
on the diffusivities. (author). 7 refs. 


10651 (IC-92/340) The computer science lattice with the 
ordering of Streh! and Winklemann. Tran Ngoc Danh. Interna- 
tional Centre for Theoretical Physics, Trieste (Italy). Oct 1992. [5] 
Source: OST; NTIS (US Sales Only); INIS. 

In this paper, we shall characterize the ordering of Strehl and 
Winklemann in the computer science lattice. We shall see that this 
lattice is a K-poset. (author). 3 refs. 


10652 (IC—92/350) Derivation of the macroscopic rate 
equations for the driven diffusive Ising model at pair level of 
approximation. Pesheva, N.C. International Centre for Theoretical 
Physics, Trieste (Italy). Oct 1992. [14] Source: OSTI; NTIS (US 
Sales Only); INIS. 

We consider the driven diffusive Ising model (DDIM), i.e. the ki- 
netic Ising model with Kawasaki or spin-exchange dynamics in 
nonequilibrium steady state. We show how to modify the coarse 
graining procedure of the master equation suggested by van Baal 
in order to account for the anisotropy induced by the driving force. 
Applying van Kampen’s Q-expansion one arrives at the macro- 
scopic rate equations of the homogeneous short range ordering 
which has two components and the equation governing the fluctua- 
tions around the macroscopic part (Fokker-Planck equation). 
(author). 27 refs. 


10653 (IRF—208) lonospheric response to particle precipl- 
tation within aurora. Wahlund, J.E. (Swedish Inst. of Space 
Physics, Uppsala (Sweden)). Swedish Inst. of Space Physics, 
Kiruna (Sweden). Mar 1992. [12] Source: OSTI; NTIS; INIS. 

The aurora is just the visible signature of a large number of pro- 
cesses occurring in a planetary ionosphere as a response to 
energetic charged particles falling in from the near-empty space far 
above the planetary atmosphere. This thesis, based on measure- 
ments using the EISCAT incoherent scatter radar system in 
northern Scandinavia, discusses ionospheric response processes 
and especially a mechanism leading to atmospheric gas escape 
from a planet. One of the most spectacular events in the high lati- 
tude atmosphere on earth are the ‘auroral arcs’ - dynamic rayed 
sheets of light. An investigation of the conditions of the ionosphere 
surrounding auroral arcs shows that strong field-aligned bulk ion 
outflows appear in the topside ionosphere which account for a 
large fraction of the escape of atmospheric oxygen from earth. 
Four different additional ionospheric responses are closely related 
to this ion outflow; 1. enhanced electron temperatures of several 
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thousand Kelvin above an altitude of about 250 km, 2. enhanced 
ionization around an altitude of 200 km corresponding to electron 
precipitation with energies of a few hundred eV, 3. the occurrence 
of naturally enhanced ion acoustic fluctuations seen in the radar 
spectrum, most likely produced by an ion-ion two-stream instability, 
and 4. upward directed field-aligned currents partly carried by the 
outflowing ions. From these observations, it is suggested that the 
energy dissipation into the background plasma through Joule heat- 
ing, the production of a few hundred eV energetic run-away 
electrons, and strong ion outflows are partly produced by the si- 
multaneous presence of ion acoustic turbulence and field-aligned 
currents above auroral arcs. (20 refs.) (au). 


10654 (JINR-E-4-91-425) Electromagnetic properties of a 
toroidal solenoid. Afanas’ev, G.N.; Dubovik, V.M. Joint Inst. for 
Nuclear Research, Dubna (Russian Federation). Lab. of Theoreti- 
cal Physics. 1991. [34] Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to J. Phys., A (London). Gen. Phys. 

The electromagnetic properties of the toroidal solenoid with an 
alternate current are discussed. The multipole expansion for the 
electromagnetic field of the toroidal solenoid is obtained and the 
explicit expressions for the toroidal form factors and moments are 
given. Concrete realization of the current flowing in the solenoid’s 
winding is presented. It is shown that the uniform rotation of the 
toroidal solenoid with a constant current in its winding leads to the 
appearance of the magnetic field outside the solenoid. 29 refs.; 3 
figs. 


10655 (LAMP-—92/2) Solutions of the 2-D Helmoholtz equa- 
tion for optical waveguides: Seml-analytical and numerical 
variational approaches. LAMP series report (Laser, Atomic and 
Molecular Physics). Sharma, A. (international Centre for Theoreti- 
cal Physics, Trieste (Italy)); Bindal, P. International Centre for 
Theoretical Physics, Trieste (Italy). Nov 1992. [29] Source: OSTI; 
NTIS (US Sales Only); INIS. 

In both optical fibers and integrated optical devices, the basic 
phenomenon is that of waveguidance, and in order to effectively an- 
alyse and design these waveguides, it is necessary to understand 
the phenomenon of guidance through them. in the most basic form, 
this requires the solutions of Maxwell's equations for the boundary 
conditions represented by the waveguiding structure. Fortunately, 
for optical waveguides, in most cases of practical importance, it 
suffices to solve the much simpler Helmholtz equation. However, is 
still difficult to solve this equation for those integrated optical struc- 
tures which provide two-dimensional confinement to optical waves. 
In this case the Helmholtz equation is a partial differential equation 
and one has to use approximate and/or numerical techniques to 
obtain its solutions. The present report is concerned with some of 
such techniques developed recently. 40 refs, 10 figs, 4 tabs. 


10656 (LA-UR-92-3235) Topological organization of (low- 
dimensional) chaos. Tufillaro, N.B. Los Alamos National Lab., NM 
(United States). [1992]. 6p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. (CONF-9208188— 
1: NATO/ASI summer school: from statistical physics to statistical 
inference and back, Cargese (France), 31 Aug - 12 sep 1992). Or- 
der Number DE93003693. Source: OSTI; NTIS; INIS; GPO Dep. 

Recent progress toward classifying low-dimensional chaos mea- 
sured from time series data is described. This classification theory 
assigns a template to the time series once the time series is em- 
bedded in three dimensions. The template describes the primary 
folding and stretching mechanisms of phase space responsible for 
the chaotic motion. Topological invariants of the unstable periodic 
orbits in the closure of the strange set are calculated from the 
(reconstructed) template. These topological invariants must be con- 
sistent with &ny model put forth to describe the time series data, 
and are useful in invalidating (or gaining confidence in) any model 
intended to describe the dynamical system generating the time se- 
ries. 


10657 (LA-UR-92-3604) Interaction of externally-driven 
acoustic waves with compressible convection. Jones, P. (Los 
Alamos National Lab., NM (United States)); Merryfield, W.; Toomre, 
J. Los Alamos National Lab., NM (United States). [1992]. 5p. 
Sponsored by USDOE, Washington, DC (United States); National 
Aeronautics and Space Administration, Washington, DC 





(United States). DOE Contract W-7405-ENG-36. Grant NAGW- 
2980;Contract NAS-5-30386. (CONF-9208181-2: GONG 1992: 
seismic investigations of the sun and stars, Boulder, CO (United 
States), 11-14 Aug 1992). Order Number DE93003800. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Two-dimensional numerical simulations are used to examine the 
interaction of acoustic waves with a compressible convecting fluid. 
Acoustic waves are forced at the lower boundary of the computa- 
tional domain and propagate through a three-layer system 
undergoing vigorous penetrative convection. Energy exchange be- 
tween the wave and the fluid is analyzed using a work integral 
formulation. 


10658 (LA-UR-92-3821) Geochemical mapping of the lunar 
surface using laser-induced ion mass spectrometry from lan- 
ders and rovers. Funsten, H.O.; Elphic, R.C.; Blacic, J.D.; 
Borovsky, J.E.; McComas, D.J.; Nordholt, J.E. Los Alamos Na- 
tional Lab., NM (United States). [1992]. 12p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-36. (CONF-9211130-1: International symposium on spectral 
sensing research, Maui, HI (United States), 15-20 Nov 1992). Or- 
der Number DE93003849. Source: OSTI; NTIS; GPO Dep. 

In-situ lunar geochemical assessment is essential when remotely 
prospecting for lunar resources or characterizing the mineralogy of 
a lunar site. We discuss a technique for lunar geochemical map- 
ping from landed platforms using Laser-induced lon Mass 
Spectrometry (LIMS). In this technique, a focused diode-pumped 
Nd:YAG laser on an lunar lander or rover vaporizes a thin layer of 
a soil or rock target located at a range of 1 to 100 m. The vapor is 
ionized through electron heating by inverse Bremsstrahlung, and 
the expanding plasma cloud contains information about the target 
composition. lons in this plasma are analyzed using specialized 
time-of-flight ion mass spectrometry, providing detailed composition 
analysis of the lunar surface. In considering this technique, we dis- 
cuss the effects on the ion trajectories of ambient electric and 
magnetic fields and present a high sensitivity, high mass-resolution 
mass spectrometer that is capable of detecting low atomic mass 
abundances, trace elements, and isotopic variations. 


10659 (LA-UR-92-3992) Radiation magnetohydrodynamic 
modeling of x-ray output from perturbed plasma implosions. 
Peterson, D.L.; Bowers, R.L.; Brownell, J.H.; Greene, A.E.; Kruse, 
H.W.; Lee, H.; Matuska, W. Los Alamos National Lab., NM (United 
States). [1992]. 9p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. (CONF-921133— 
11: 6. international conference on megagauss magnetic field 
generation and related topics, Albuquerque, NM (United States), 9- 
12 Nov 1992). Order Number DE93005454. Source: OSTI; NTIS; 
INIS; GPO Dep. 

A goal of the Los Alamos foil implosion project, TRAILMASTER, 
is the development of a laboratory source of soft x-rays from the 
magnetically driven implosion of a plasma shell from a thin cylindri- 
cal foil. One problem which arises in such implosions is the 
potential degradation of radiation output due to magnetohydrody- 
namic instabilities which may exist in the imploding plasma. The 
result of the instability growth is a thickened plasma shell and the 
arrival of material and magnetic field on-axis ahead of the plasma 
shell. This in turn broadens the radiation pulse and lowers the 
peak temperature which can be obtained from the implosion. Ex- 
periments have been performed on the Pegasus 1.5 MJ capacitor 
bank facility to examine the development of MHD instability growth, 
the subsequent effect on the radiation pulse, and to provide 
information which can be used to benchmark our 1-D and 2-D sim- 
ulations of such implosions. 


10660 (LA-UR-92-4006) Gamma-ray pulsars and Geminga. 
Ruderman, M. (Columbia Univ., New York, NY (United States)); 
Halpern, J.P.; Chen, K.; Cheng, K.S. Los Alamos National Lab., 
NM (United States). [1992]. 15p. Sponsored by USDOE, Washing- 
ton, DC (United States); National Aeronautics and Space 
Administration, Washington, DC (United States); National Science 
Foundation, Washington, DC (United States). DOE Contract W- 
7405-ENG-36. Grant: NAG5-2016;Grant: AST89-01681. 
(CONF-9210245-2: Gamma Ray Observatory (GRO) symposium, 
St. Louis, MO (United States), 14-18 Oct 1992). Order Number 
DE93005452. Source: OSTI; NTIS; INIS; GPO Dep. 
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Observed properties of +-ray pulsars are related to those of the 
accelerators which power their radiation. It is argued that the rela- 
tively slowly spinning Geminga is a strong y-ray source only 
because its magnetic dipole is more inclined than that of the more 
rapidly spinning Vela. This would also account for special Geminga 
properties including 180° subpulse separation, soft X-ray spectra 
and intensities, and suppression of radio emission. 


10661 (LA-UR-92-4155) Lunar science measurements and 
instruments for resource characterization. Vaniman, D. Los 
Alamos National Lab., NM (United States). [1992]. 5p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-36. (CONF-930248-1: 4. annual symposium on uti- 
lization of local planetary resources, Tucson, AZ (United States), 
18-28 Feb 1993). Order Number DE93005436. Source: OSTI; 
NTIS; GPO Dep. 

Resource characterization is a requirement for effective produc- 
tion of any product from planetary materials, whether that product is 
to be used locally or exported. The characterization required is not 
necessarily costly or extensive; for example, our current knowledge 
of lunar regolith is probably sufficient for it to be used immediately 
for shielding purposes. However, other products from regolith (e.g., 
oxygen and solar-wind gases) will require more thorough and 
particularly site-specific resource characterization before actual pro- 
duction commences. If global maps of the Moon are obtained by 
some combination of gamma ray, reflectance, X-ray fluorescence, 
and/or imaging methods, the task of targeting resource sites will be 
considerably improved. Once these sites are selected, however, 
they must be characterized on the ground. The product of this 
characterization should be useable maps that will maximize the 
product output and minimize wasted energy and effort. 


10662 (LA-UR-92-4358) Trapping of antiprotons in a large 


penning trap: Progress towards a measurement of the gravita- 
tional acceleration of the antiproton. Holzscheiter, M.H. (Los 
Alamos National Lab., NM (United States)); Brown, R.E.; Camp, 


J.B.; Darling, T.; Dyer, P.; Goldman, T.; Hughes, R.J.; Jarmie, N.; 
King, N.S.P.; Lizon, D.C.; Nieto, M.M.; Schauer, M.M.; Schecker, 
J.A.; Cornford, S.; Hosea, K.; KenefiLos Alamos National Lab., NM 
(United States). [1992]. 11p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-36. (CONF- 
9209122-1: 2. biennial conference on low-energy antiproton 
physics, Courmayeur (Italy), 14-19 Sep 1992). Order Number 
DE93005463. Source: OSTI; NTIS; GPO Dep. 

A measurement of the acceleration of antiprotons in the Earth's 
gravitational field was proposed to C.E.R.N. in 1986 and was ac- 
cepted as experiment PS200 for operation at LEAR. In preparation 
for this experiment up to 50, 000 antiprotons have been captured 
into a large Penning trap and stored for several minutes. This 
paper describes the experimental technique used and possible im- 
provements in the total number of particles captured and the 
storage time achieved. We also discuss the current status of the 
development of the gravity experiment. 


10663 (LBL-33066) Neutron stars, strange stars, and the 
nuclear equation of state. Weber, F.; Glendenning, N.K. 
Lawrence Berkeley Lab., CA (United States). 2 Nov 1992. 28p. 
Sponsored by USDOE, Washington, DC (United States); Deutsche 
Forschungsgemeinschaft, Bonn (Germany). DOE Contract AC03- 
76SF00098. (CONF-9209239-3: Workshop on nuclear physics in 
the universe, Oak Ridge, TN (United States), 24-26 Sep 1992). Or- 
der Number DE93004704. Source: OSTI; NTIS; INIS; GPO Dep. 
This article consists of three parts. In part one we review the 
present status of dense nuclear matter calculations, and introduce 
a representative collection of realistic nuclear equations of state 
which are derived for different assumptions about the physical 
behavior of dense matter (baryon population, pion condensa- 
tion,.possible transition of baryon matter to quark matter). In part 
two we review recently performed non-rotating and rotating com- 
pact star calculations performed for these equations of state. The 
minimum stable rotational periods of compact stars, whose knowl- 
edge is of decisive importance for the interpretation of rapidly 
rotating pulsars, axe determined. For this purpose two different lim- 
its on stable rotation are studied: rotation at the general relativistic 
Kepler period (below which mass shedding at the star’s equator 
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sets in), and, secondly, rotation at the gravitational radiation- 
reaction instability (at which emission of gravitational waves set in 
which slows the star down). Part three of this article deals with the 
properties of hypothetical strange stars. Specifically we investigate 
the amount of nuclear solid crust that can be carried by a rotating 
strange star, and answer the question whether such objects can 
give rise to the observed phenomena of pulsar glitches, which is at 
the present time the only astrophysical test of the strange-quark- 
matter hypothesis. 


10664 (PNL-SA-21022) Light extinction in the atmosphere. 
Laulainen, N. Pacific Northwest Lab., Richland, WA (United States). 
Jun 1992. 34p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. (CONF-9206325-1: 
IAU/ICSU/UNESCO exposition in the adverse environment impact 
on astronomy, Paris (France), 30 Jun - 2 jul 1992). Order Number 
DE93005034. Source: OSTI; NTIS; INIS; GPO Dep. 

Atmospheric aerosol particles originating from natural sources, 
such as volcanos and sulfur-bearing gas emissions from the 
oceans, and from human sources, such as sulfur emissions from 
fossil fuel combustion and biomass burning, strongly affect visual 
air quality and are suspected to significantly affect radiative climate 
forcing of the planet. During the daytime, aerosols obscure scenic 
vistas, while at night they diminish our ability to observe stellar 
objects. Scattering of light is the main means by which aerosols at- 
tenuate and redistribute light in the atmosphere and by which 
aerosols can alter and reduce visibility and potentially modify the 
energy balance of the planet. Trends and seasonal variability of 
atmospheric aeroso!] loading, such as column-integrated light ex- 
tinction or optical depth, and how they may affect potential climate 
change have been difficult to quantify because there have been 
few observations made of important aerosol optical parameters, 
such as optical depth, over the globe and over time and often 
these are of uneven quality. To address questions related to possi- 
ble climate change, there is a pressing need to acquire more 
high-quality aerosol optical depth data. Extensive deployment of 
improved solar radiometers over the next few years will provide 
higher-quality extinction data over a wider variety of locations 
worldwide. An often overlooked source of turbidity data, however, 
is available from astronomical observations, particularly stellar pho- 
toelectric photometry observations. With the exception of the 
Project ASTRA articles published almost 20 years ago, few of 
these data ever appear in the published literature. This paper will 
review the current status of atmospheric extinction observations, as 
highlighted by the ASTRA work and augmented by more recent so- 
lar radiometry measurements. 


10665 


(SLAC-PUB-5858) Electromagnetism from counting. 
Noyes, H.P. Stanford Linear Accelerator Center, Menlo Park, CA 
(United States). Dec 1992. 11p. Sponsored by USDOE, Washing- 


ton, DC (United States). DOE Contract AC03-76SF00515. 
(CONF-9209298-1: 3. physical interpretations of relativity theory 
conference, London (United Kingdom), 14-18 Sep 1992). Order 
Number DE93006930. Source: OSTI; NTIS; INIS; GPO Dep. 

The fact that experimental accuracy is finite makes the measure- 
ment of particle positions and velocities non-local and often non- 
commutative even in a scale invariant theory. Applied to electro- 
magnetic and gravitational phenomena, we argue that this leads to 
a relativistic action at a distance theory in which “fields” are simple 
a quasi-local interpolating concept extrapolated from macroscopic 
conservation laws. We sketch how this analysis could lead to clas- 
sical field equations as a macroscopic approximation to relativistic 
quantum mechanics, but do not construct a formal proof. 


10666 (SLAC-PUB-5980) An experimental search for 
gamma radiation associated with thunderstorm activity. Fry- 
berger, D. Stanford Linear Accelerator Center, Menlo Park, CA 
(United States). Nov 1992. 8p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC03-76SF00515. (CONF- 
9207177-1: 3. international symposium on ball lightning, 
Pasadena, CA (United States), 28-30 Jul 1992). Order Number 
DE93006939. Source: OSTI; NTIS; INIS; GPO Dep. 

This experiment is a repeat of an earlier experiment, but with 
more sensitive apparatus and in a location with a higher incidence 
of thunderstorm activity. The earlier experiment was undertaken by 
Ashby and Whitehead to investigate the theory that ball lightning 
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might be associated with the annihilation of small amounts of 
antimatter, and it yielded some very interesting but inconclusive re- 
sults. In the course of about 12 months of data taking, four high 
rate bursts of gamma radiation were detected. These events lasted 
a few seconds and had many thousands of counts (16500, 5000, 
3700, and > 7700. Unfortunately, the association of these gamma 
ray bursts with thunderstorms or ball lightning was not clearly es- 
tablished, although one of the bursts did occur during a local 
thunderstorm in rough coincidence with a lightning bolt striking a 
flagpole about 100 yards from the gamma ray detection crystals. A 
pulse height spectrum taken for this burst (no spectrum was taken 
for the other three) exhibited a significant peak, well above back- 
ground, the energy of which appeared to be compatible with the 
511 keV positron annihilation line. While the peak could not be 
unambiguously attributed to positron annihilation, this certainly ap- 
peared to be the most likely source. 


10667 (UCRL-JC—111363) Nuclear Interaction rates for 
dark matter detectors. Ressell, M.T. Lawrence Livermore National 
Lab., CA (United States). Dec 1992. 10p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-48. 
(CONF-9209239-4: Workshop on nuclear physics in the universe, 
Oak Ridge, TN (United States), 24-26 Sep 1992). Order Number 
DE93005820. Source: OSTI; NTIS; INIS; GPO Dep. 

| describe nuclear shell model calculations of the spin-dependent 
elastic cross sections of supersymmetric particles on the nuclei 
73Ge and ?°Si, which are being used in the construction of dark 
matter detectors. To check the accuracy of the wave functions | 
have calculated excited state energy spectra, magnetic moments, 
and spectroscopic factors for each of the nuclei. Our results differ 
significantly from previous estimates based upon the independent 
single particle shell model and the odd group model. | at% discuss 
the modifications that occur when finite momentum transfer be- 
tween the neutralino and nucleus is included. 
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10668 (ANL-HEP-TR-92-50) High Energy Physics Division 
semiannual report of research activities, January 1, 1992—June 
30, 1992. Schoessow, P.; Moonier, P.; Talaga, R.; Wagner, R. 
(eds.). Argonne National Lab., IL (United States). Nov 1992. 99p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-31109-ENG-38. Order Number DE93005845. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This report describes the research conducted in the High Energy 
Physics Division of Argonne National Laboratory during the period 
of January 1, 1992—June 30, 1992. Topics covered here include 
experimental and theoretical particle physics, advanced accelerator 
physics, detector development, and experimental facilities re- 
search. Lists of division publications and colloquia are included. 


10669 (INIS-mf-13428) Annual Report 1990. China Nuclear 
Information Centre, Beijing, BJ (China). Jun 1991[78] Source: 
OSTI; NTIS (US Sales Only); INIS. 

The research activities of Institute of High Energy Physics 
(IHEP), Academia Sinica of China during the year of 1990 is sum- 
marized. The year of 1990 is a bumper harvest year for IHEP, 
within which the BEPC project and some other scientific facilities 
undertaken by IHEP achieved remarkable success in the fields of 
high energy physics research, technological development, applica- 
tion of synchrotron radiation and nuclear technology. academic 
exchange and international collaboration have been vigorously car- 
ried out, scientific research and development work has been 
deepened further and the work in management sector has been 
also improved gradually. 


10670 (INIS-mf-13429) Annual Report 1989. Academia 
Sinica, Beijing, BJ (China). Inst. of High Energy Physics. Aug 
1990[97] Source: OSTI; NTIS (US Sales Only); INIS. 

The research activities of Institute of High Energy Physics (IHEP) 
Academia Sinica of China during the year of 1989 were summa- 
rized . Within this year, Beijing positron electron collider, Beijing 
Spectrometer and the Synchrotron Radiation Experimental Facili- 
ties have one after another passed technical appraisal. The 35 





MeV proton Lianc was formally accepted by the State after techni- 
cal appraisal was obeyed. Scientific research has been developing 
healthily with all the research programs being performed according 
to plan. Several international conferences which achieved good re- 
sults were managed to be hosted under difficult conditions. 


10671 (LBL-32937) Software engineering: What do experi 
ments need?. Loken, S.C. Lawrence Berkeley Lab., CA (United 
States). Sep 1992. 4p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC03-76SF00098. (CONF-920966— 
23: 10. conference on computing in high energy physics, Annecy 
(France), 21-25 Sep 1992). Order Number DE93004767. Source: 
OSTI; NTIS; GPO Dep. 

This paper will review the use of software engineering in High 
Energy Physics experiments and will suggest ways in which that 
use will change significantly in the future. In Principle, experiments 
do not need software engineering. We can verify this by looking at 
a long series of experiments that have succeeded without it. Some 
experiments that have tried to apply formal engineering methods 
have given them up before the software was complete. Future ex- 
periments, however, face many new challenges in the larger data 
samples, larger and more distributed collaborations and longer time 
scales. In addition, new tools are available to aid in the develop- 
ment of complex software systems. It is appropriate, therefore, to 
examine whether there is now a better match between software 
engineering and the needs of experiments. 


10672 (RAL—92-018) Proceedings of the School for Young 
High Energy Physicists. Barlow, R.J. (Manchester Univ. (United 
Kingdom)). Rutherford Appleton Lab., Chilton (United Kingdom). 
1992. [357] (CONF-9109464—: School for young high energy 
physicists, Abingdon (United Kingdom), 1-14 Sep 1991). Source: 
OSTI; NTIS (US Sales Only); INIS. 

The 1991 School for Young High Energy Physicists was at- 
tended by 44 first year graduate students - probably the largest 
number since it was started in 1972. It took place in September, at 
the Cosener’s House, Abingdon, and was organised and funded by 
Rutherford Appleton Laboratory. Published here are the lectures 
that were given in the mornings. These were supplemented and re- 
inforced by the work in the afternoons, which were devoted to 
problems and tutorials. At the end of the intensive two week course 
the students emerged exhausted, but with a thorough grounding in 
the Standard Model of Elementary Particle Physics, on which most 
of them are performing their experimental work. (Author). 
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10673 (BNL-48223) Status and future prospects for super- 
symmetry at the Tevatron. Amos, N. (Fermi National Accelerator 
Lab., Batavia, IL (United States)); De, K.; White, A.; Yamin, P. 
Brookhaven National Lab., Upton, NY (United States). [1990]. 4p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-76CH00016. (CONF-9007255-1: Division of parti- 
cles and fields summer study on research directions for the 
decade, Snowmass, CO (United States), Jul 1990). Order Number 
DE93006390. Source: OSTI; NTIS; INIS; GPO Dep. 

We investigate the potential for discovery of super-symmetry dur- 
ing the next Tevatron Collider run in the light of new results fro 
LEP and CDF. 


10674 (BONN-$2-29) Inversion of the fermion matrix in lat- 
tice QCD by means of parallel-transported multigrid (PTMG). 
Lauwers, P.G. (German National Research Center for Computing 
Science (GMD), Sankt Augustin (Germany)); Wittlich, T. Bonn 
Univ. (Germany). Physikalisches Inst. Sep 1992. 16p. Order Num- 
ber DE93758538. Source: OSTI; NTIS (US Sales Only); INIS. 

The standard PTMG method, invented and tested for the inver- 
sion of the fermion matrix (Dirac-operator) in the case of U(1) and 
SU(2) lattice gauge theories with staggered fermions, has now 
been generalized to SU(3). A crucial ingredient of the new 
algorithm is the way SU(3) link elements are averaged in the gen- 
eration of the coarse grid link elements. Numerical results are 
presented for the two-dimensional case. For 128x128 lattices and 
physically relevant values of the coupling constant 6 and of the 
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quark mass mag, the new algorithm is an order of magnitude faster 
in CPU time than its leading competitor, the Conjugate-Gradient al- 
gorithm. Similar results are expected in four dimensional theories in 
the scaling region. (orig.). 


10675 (BONN-HE-92-25) A note on the algebraic evalua- 
tion of correlators in local chiral conformal field theory. 
Honecker, A. Bonn Univ. (Germany). Physikalisches Inst. Sep 
1992. 12p. (HEP-TH-9209029). Order Number DE93758539. 
Source: OSTI; NTIS (US Sales Only); INIS. 

We comment on a program designed for the study of local chiral 
algebras and their representations in 2D conformal field theory. 
Based on the algebraic approach described by W. Nahm, this 
program efficiently calculates arbitrary n-point functions of these al- 
gebras. The program is designed such that calculations involving 
@.g. current algebras, W-algebras and N-Superconformal algebras 
can be performed. As a non-trivial application we construct an ex- 
tension of the Virasoro algebra by two fields with spin four and six 
using the N=1-Super-Virasoro algebra. (orig.). 


10676 (CIEMAT—676) CP Violation study in the process 
e+e- ylelds J/PSI yields \ d- yields p p- x+7- at the 7 c F. Gon- 
zalez, E. Centro de Investigaciones Energeticas, Medioambientales 
y Tecnologicas (CIEMAT), Madrid (Spain). 1991. 18p. (In Spanish). 
Order Number DE93755550. Source: OSTI; NTIS. 

The reasons for the search of CP violation in hyperon decays 
are briefly described reviewing the observables experimentally 
used both in ppand in ete machines. The expected rates of 
AAevents produced in the J resonance at the + c F are pre- 
sented, showing the possibility of reaching the level of sensitivity at 
which CP violation effects may occur, according to the STANDARD 
MODEL. Some considerations for the design of the 7 c F accelera- 
tor and detector are presented. (author) 


10677 (DESY-—92-133) Superselection sectors in low di- 
mensional quantum field theory. Fredenhagen, K. (Hamburg 
Univ. (Germany). 2. Inst. fuer Theoretische Physik). Deutsches 
Elektronen-Synchrotron (DESY), Hamburg (Germany). Sep 1992. 
18p. Order Number DE93766324. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The occurence of braid group statistics in low dimensions is re- 
viewed, and an extension of the general theory to solitonic sectors 
is described where the DHR endomorphisms are replaced by 
homomorphisms between different extensions of the algebra of ob- 
servables. (orig.). 


10678 (FNAL/C—92/351) Low energy p physics at FNAL. 
Hsueh, S.Y. Fermi National Accelerator Lab., Batavia, IL (United 
States). Dec 1992. 9p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC02-76CH03000. (CONF- 
9209122-3: 2. biennial conference on low-energy antiproton 
physics, Courmayeur (Italy), 14-19 Sep 1992). Order Number 
DE93006835. Source: OSTI; NTIS; INIS; GPO Dep. 

The charmonium formation experiment is the only low energy p 
experiment at FNAL. This paper describes the performance of the 
Fermilab 6 Accumulator during fixed target run for the experiment 
and the planned upgrades. We also discuss the proposal for the 
direct CP violation search inp + p - A+ A — Bat + pa-. 


10679 (IC-92/182) (2,0) superconformal anomaly. Lhallabi, 
T. International Centre for Theoretical Physics, Trieste (Italy). Aug 
1992. [20] Source: OSTI; NTIS (US Sales Only); INIS. 

The (2,0) supersymmetric Wess-Zumino-Polyakov, action is con- 
structed and the (2,0) superconformal anomaly is given. The 
anomalous Ward-identity in the right sector is derived and the 
known operator product expansion of the N = 2 superstress energy 
tensor is recovered. (author). 21 refs. 


10680 (IC-92/183) Super Beltrami differentials and N = 4 
superconformal anomalies. Lhallabi, T. International Centre for 
Theoretical Physics, Trieste (Italy). Aug 1992. [22] Source: OSTI; 
NTIS (US Sales Only); INIS. 

The N = 4 super Beltrami parametrization is formulated in the 
two-dimensional harmonic superspace. The N = 4 superconformal 
anomaly and its compensating action are constructed. Then the 
anomalous Ward-identities are derived and the operator product 
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expansions of the N = 4 superstress energy tensors are obtained. 
(author). 20 refs. 


10681 (IC—92/189) Duality for multiparametric quantum 
GL(n) and for a Lorentz quantum group. Dobrev, V.K.; 
Parashar, P. International Centre for Theoretical Physics, Trieste 
(Italy). Jul 1992. [19] Source: OSTI; NTIS (US Sales Only); INIS. 
We show that the algebra Uy, dual to the multiparametric defor- 
mation Glug(n,C) may be realized a la Sudbery, viz, tangent 
vectors at the identity. Furthermore, we give the Cartan-Wey] basis 
of Uug and show that this is consistent with Sudbery duality. We 
also give the algebra dual to the matrix Lorentz quantum group of 
Podles-Woronowicz and Watamura et al. (author). 30 refs. 


10682 (IC-92/279) On parity conservation and the question 
of the ‘missing’ (right-handed) neutrino. Barut, A.O. (Iinterna- 
tional Centre for Theoretical Physics, Trieste (Italy)); Ziino, G. 
International Centre for Theoretical Physics, Trieste (Italy). Sep 
1992. [18] Source: OSTI; NTIS (US Sales Only); INIS. 

The neutrino problem is set anew in the light of a reformulation 
of the Dirac field theory that provides a natural account for the ef- 
fect commonly interpreted as ’P-violation’, and restores P-mirror 
symmetry. A two-component (left-handed) neutrino field is automat- 
ically derived, whose P-mirror image does not correspond to a 
‘missing’ particle but is the (right-handed) antineutrino field. (au- 
thor). 23 refs. 


10683 (I\C—92/292) Classical gravity coupled to Liouville 
theory. Mazzitelli, F.D. (international Centre for Theoretical 
Physics, Trieste (Italy)); Mohammedi, N. International Centre for 
Theoretical Physics, Trieste (Italy). Sep 1992. [20] Source: OST]; 
NTIS (US Sales Only); INIS. 

We consider the two dimensional Jackiw-Teitelboim model of 
gravity. We first coupie the model to the Liouville action and c 
scalar fields and show, treating the combined system as a non lin- 
ear sigma model, that the resulting theory can be interpreted as a 
critical string moving in a target space of dimension D = c + 2. We 
then analyse perturbatively a generalized model containing a ki- 
netic term and an arbitrary potential for the auxiliary field. We use 
the background field method and work covariant gauges. We show 
that the renormalizability of the theory depends on the form of the 
potential. For a general potential, the theory can be renormalized 
as a non linear sigma model. In the particular case of a Liouville- 


like potential, the theory is renormalized in the usual sense. 
(author). 31 refs. 


10684 (IC—92/302) On renormalization group flow in matrix 
model. Gao, H.B. International Centre for Theoretical Physics, Tri- 
este (Italy). Oct 1992. [5] (ZIMP-—92-18.). Source: OSTI; NTIS (US 
Sales Only); INIS. 

The renormalization group flow recently found by Brezin and 
Zinn-Justin by integrating out redundant entries of the (N+1)x(N+1) 
Hermitian random matrix is studied. By introducing explicitly the 
RG flow parameter, and adding suitable counter terms to the ma- 
trix potential of the one matrix model, we deduce some interesting 
properties of the RG trajectories. In particular, the string equation 
for the general massive model interpolating between the UV and IR 
fixed points turns out to be a consequence of RG flow. An ambigu- 
ity in the UV region of the RG trajectory is remarked to be related to 
the large order behaviour of the one matrix model. (author). 7 refs. 


10685 (IC—92/326) Fermion-boson scattering in ladder ap- 
proximation. Jafarov, R.G. (International Centre for Theoretical 
Physics, Trieste (Italy)); Hadjiev, S.A. International Centre for The- 
oretical Physics, Trieste (Italy). Oct 1992. [10] Source: OSTI; NTIS 
(US Sales Only); INIS. 

A method of calculation of forward scattering amplitude for 
fermions and scalar bosons with exchanging of scalar particle is 
suggested. The Bethe-Salpeter ladder equation for the imaginary 
part of the amplitude is constructed and a solution in Regge 
asymptotical form is found and the corrections to the amplitude 
due to the exit from mass shell are calculated. (author). 8 refs. 


10686 (IC-92/330) On the generalized Jordan-Brans-Dicke 
theory. Zhang Yuanzhong. International Centre for Theoretical 


Physics, Trieste (italy). Oct 1992. [7] Source: OSTI; NTIS (US 
Sales Only); INIS. 
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Newtonian limit in the generalized Jordan-Brans-Dicke theory is 
discussed and some ambiguities are clarified. (author). 14 refs. 


10687 (IC-92/336) A brief history of the universe. Sinha, 
K.K. International Centre for Theoretical Physics, Trieste (Italy). Oct 
1992. [12] Source: OSTI; NTIS (US Sales Only); INIS. 

The failure of the Big Bang Theory to explain the experimental 
(cosmological) data is well known. Attempts have been made to 
give a new interpretation of the above theory to explain the existing 
cosmological problems and a brief history of the universe. (author). 
2 refs, 1 fig. 


10688 (IC-92/345) Choice of filters for the detection of 
gravitational waves from coalescing binaries 2: Detection in 
coloured noise. Dhurandhar, S.V. (Inter-University Centre for As- 
tronomy and Astrophysics, Pune (india)); Sathyaprakash, B.S. 
International Centre for Theoretical Physics, Trieste (Italy). Oct 
1992. [32] Source: OSTI; NTIS (US Sales Only); INIS. 

We discuss the problem of detecting gravitational wave signals 
embedded in coloured noise from coalescing binary systems. The 
signal is assumed to be Newtonian and matched filtering tech- 
niques are employed to filter out the signal. The problem is 
discussed at first for a general power spectral density of the noise 
and then specific numerical results are obtained for the standard 
recycling case. Since the signal parameters are unknown, a bank 
of filters is needed to carry out the signal detection. The number of 
filters in a bank, the spacing between filters etc. is obtained for dif- 
ferent values of the minimum strength of the signal relative to the 
threshold. We also present an approximate analytical formula 
which relates the spacing between filters to the minimum strength. 
Finally, we discuss the problem of detection probabilities given a 
data train. (author). 21 refs, 2 figs, 3 tabs. 


10689 (1C-92/346) A parallel algorithm for filtering gravita- 
tional waves from coalescing binaries. Sathyaprakash, B.S. 
(International Centre for Theoretical Physics, Trieste (Italy)); Dhu- 
randhar, S.V. International Centre for Theoretical Physics, Trieste 
(Italy). Oct 1992. [24] Source: OSTI; NTIS (US Sales Only); INIS. 
Coalescing binary stars are perhaps the most promising sources 
for the observation of gravitational waves with laser interferometric 
gravity wave detectors. The waveform from these sources can be 
predicted with sufficient accuracy for matched filtering techniques 
to be applied. In this paper we present a parallel algorithm for de- 
tecting signals from coalescing compact binaries by the method of 
matched filtering. We also report the details of its implementation 
on a 256-node connection machine consisting of a network of 
transputers. The results of our analysis indicate that parallel pro- 
cessing is a promising approach to on-line analysis of data from 
gravitational wave detectors to filter out coalescing binary signals. 
The algorithm described is quite general in that the kernel of the 


algorithm is applicable to any set of matched filters. (author). 15 
refs, 4 figs. 


10690 (1\C—92/354) The renormalization group for flag man- 
ifolds. Randjbar-Daemi, S.; Strathdee, J. International Centre for 
Theoretical Physics, Trieste (italy). Oct 1992. [22] Source: OSTI; 
NTIS (US Sales Only); INIS. 

The renormalization group equations for a class of non- 
relativistic quantum o- models targeted on flag manifolds are given. 
These models emerge in a continuum limit of generalized Heisen- 
berg antiferromagnets. The case of the SU(3)/U(1)xU(1) manifold is 
studied in greater detail. We show that at zero temperature there is 
a fixed point of the RG transformations in (2+e)-dimensional where 
the theory becomes relativistic. We study the linearized RG trans- 
formations in the vicinity of this fixed point and show that half of 
the couplings are irrelevant. We also show that at this fixed point 
there is an enlargement of the global isometries of the target mani- 


fold. We construct a discrete non-abelian enlargement of this kind. 
(author). 8 refs. 


10691 


(1\C—-92/355) The fundamental group of the comple- 
ment of complexified real arrangements. Nguyen Viet Dung. 
international Centre for Theoretical Physics, Trieste (Italy). Oct 
1992. [10] Source: OSTI; NTIS (US Sales Only); INIS. 

Let V be a finite dimensional vector space over the real or com- 
plex numbers. An arrangement in V is a finite collection of affine 





hyperplanes of V. Given a real arrangement A in a reai vector 
space V. Then its complexification, Ac, is a complex arrangement 
in the complex vector space Vc, and will be called a complexified 
real arrangement. In this paper, we shall prove a presentation for 
the fundamental group of the complement of a complexified real 
arrangement. (author). 7 refs. 


10692 (IC-92/372) 2D supergravity and integrable systems. 
Rashkov, R.Ch. International Centre for Theoretical Physics, Trieste 
(Italy). Nov 1992. [9] Source: OSTI; NTIS (US Sales Only); INIS. 
In this letter we consider a realization of Osp (2/2) Kac-Moody 
algebra and its connection with the integrable systems. Integrable 
hierarchy based on the constrained Osp (2/2) connection is con- 
structed. Using zero-curvature formulation we elucidate the 
connection between the integrable hierarchy and 2D supergravity. 
It is shown that super-Virasoro transformations are symmetries of 


our hierarchy. The analogies with W), algebra are given. (author). 
10 refs. 


10693 (iIC—92/396) Cosmic wake fields. Dvali, G.R.; Berezhi- 
ani, V.I.; Mahajan, S. International Centre for Theoretical Physics, 
Trieste (italy). Nov 1992. [13] Source: OSTI; NTIS (US Sales 
Only); INIS. 

The propagation of a spatially localized topological object (do- 
main wall or the boundary of the expanding vacuum bubble) in the 
presence of an extra pseudogokistone field is investigated. It is 
shown that, under certain conditions, the propagating domain wall 
can excite (in its wake) a strictly periodic comoving wave of the 
pseudogoldstone field. Some possible cosmological consequences 
of this rather general phenomenon are briefly discussed. (author). 
10 refs, 2 figs. 


10694 (IFT-P—016/92) Generating function for Clebsch- 


Gordan coefficients of the SU,(2) quantum algebra. Avancini, 
S.S. (Instituto de Fisica Teorica (IFT), Sao Paulo, SP (Brazil); 
Menezes, D.P. Instituto de Fisica Teorica (IFT), Sao Paulo, SP 
(Brazil). May 1992. [14] Source: OSTI; NTIS (US Sales Only); INIS. 


Some methods have been developed to calculate the s u, (2) 
Clebsch-Gordan coefficients (CGC). Here we develop a method 
based on the calculation of Clebsch-Gordan generating function 
through the use of quantum algebraic coherent states. Calculating 
the s ug (2) CGC by means of this generating function is an easy 
and straight-forward task. (author). 


10695 (IHEP-OTF—92-5) Feigenbaum attractor and intermit- 
tency in particle collisions. Batunin, A.V. Gosudarstvennyj 
Komitet po Ispol'zovaniyu Atomnoj Ehnergii SSSR, Serpukhov 
(Russian Federation). Inst. Fiziki Vysokikh Ehnergij. 1992. [14] 
(IFVE-OTF—92-5.). Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to Yad. Fiz. 

The hypothesis is proposed that the Feigenbaum attractor arising 
as a limit set in an infinite pichfork bifurcation sequence for 
unimodal one-dimensional maps underlies the intermittency phe- 
nomena in particle collisions. 23 refs.; 8 figs. 


10696 (INIS-mf—13388, pp. 87-88) IBM-2 spectra of 11-17 
boson systems in microscopic basis. Sarangi, Subrata (Physical 
Research Lab., Ahmedabad (india)); Parikh, J.C. Department of 
Atomic Energy, Bombay (India). 1991. [568] (CONF-9112147-: 
DAE symposium on nuclear physics, Bombay (India), 26 Dec 
1991). In DAE symposium on nuclear physics (held at Bombay 
during December 26-30, 1991) : Contributed papers. Vol. 34B 
(1991). Order Number DE93612972. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. 5 refs., 4 figs. MOLYBDENUM 94/ 
interacting boson model; NEON 20/interacting boson model; TITA- 
NIUM 44/energy spectra; TITANIUM 44/interacting boson model; 
ZINC 60/interacting boson model; ANGULAR MOMENTUM; 
BOSONS; EXCITED STATES; FERMIONS; HAMILTONIANS 


10697 (INIS-SU-327/A, pp. 93-96) On electron spin dynam- 
ics in external electromagnetic field. Ternov, |.M. (Moskovskij 
Gosudarstvennyj Univ., Moscow (Russian Federation)). Gosu- 
darstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Serpukhov (Russian Federation). Inst. Fiziki Vysokikh Ehnergij. 
1990. [455] (In Russian). (CONF-8909270—: 3. workshop on high 
energy spin physics, Protvino (USSR), 5-7 Sep 1989). In Spin-89: 
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3. Workshop on high energy spin physics. Order Number 
DE93615286. Source: OSTI; NTIS (US Sales Only); INIS. 

The evolution of the electron spin has been considered in the 
frames of the Dirac theory. The bounds of validity have been es- 
tablished for the conventional semiclassical approach by 
Bargman-Michel-Telegdi. 5 refs. 


10698 (INIS-SU-338, pp. 17-19) Pion wave function and 
n° +7. Pivovarov, A.A. (AN SSSR, Moscow (Russian Federation). 
Inst. Yadernykh Issledovanij). AN SSSR, Moscow (Russian Federa- 
tion). Fizicheskij Inst. 1990. [44] (In Russian). In Experimental and 
theoretical physics: Collection. Order Number DE93616653. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The width 7°9>-+-+ decay was calculated using pion wave 
function found by the method of sum sules of quantum chromody- 
namics. The result, which was previously obtained using anomaly 
in axial current, is reproduced. 


10699 (INP-MSU-92-12-261) Principles of gauge theory of 
real hadrons: 1. Non-Yang-Mills gauge theories. The 
basic assumptions about hadron theory. Slad’, L.M. 
Moskovskij Gosudarstvennyj Univ., Moscow (Russian Federation). 
Nauchno-lssledovatel’skij Inst. Yadernoj Fiziki. 1992. [10] (NIIYaF- 
MGU-92-12-261.). Source: OSTI; NTIS (US Sales Only); INIS. 
Physical interpretation and mathematic formulation of gauge 
transformation concept as the one generated by any representation 
of the given group are given. An assumption is made, that the 
hadron theory is invariant relative to the gauge transformations 


generated by vector representation of a complete Lorentz group. 9 
refs. 


10700 (INP-MSU-92-13-262) Principles of gauge theory of 
real hadrons: 2. Lorentz-vector gauge invariance. Siad’, L.M. 
Moskovskij Gosudarstvennyj Univ., Moscow (Russian Federation). 
Nauchno-lssiedovatel’skij Inst. Yadernoj Fiziki. 1992. [32] (NIlYaF- 
MGU-92-13-262.). Source: OSTI; NTIS (US Sales Only); INIS. 

Complete classification of relativistically invariant equations of 
the Gelfand-Yaglom type, which are invariant in terms of gauge 
transformations, generated by vector representation of the Lorentz 
complete group, was made. 2 refs. 


10701 (INP-MSU-—92-14-263) Principles of gauge theory of 
real hadrons: 3. Lorentz-spinor gauge invariance. Slad’, L.M. 
Moskovskij Gosudarstvennyj Univ., Moscow (Russian Federation). 
Nauchno-lssledovatel'skii Inst. Yadernoj Fiziki. 1992. [13] (NIIYaF- 
MGU-92-14-263.). Source: OSTI; NTIS (US Sales Only); INIS. 

Complete classification of relativistically invariant equations of 
the Gelfand-Yaglom type, which are invariant as regards gauge 
transformations, generated by bispinor representation of the 
Lorentz complete group, was devised. 1 ref. 


10702 (INP-MSU-92-15-264) Principles of gauge theory of 
real hadrons: 4. Interaction of hadrons in Lorentz-vector 
gauge theory. Slad’, L.M. Moskovskij Gosudarstvennyj Univ., 
Moscow (Russian Federation). Nauchno-lssledovatel’skij Inst. 
Yadernoj Fiziki. 1992. [24] (NIlYaF-MGU—92-15-264.). Source: 
OSTI; NTIS (US Sales Only); INIS. 

Complete analysis of Lagrangian structure of hadron three- 
particle interaction, invariant as to gauge transformations, 
generated by vector representation of the Lorentz complete group, 
was carried out. Qualitative evaluations of several problems of par- 
ticle physics in the framework of the Lorentz-vector gauge theory 
of hadrons are provided. 1 ref. 


10703 (IPNO-TH-91-27) Quadratic form exponentials of bo- 
son operators: a collection of formulae. Flocard, H. Paris-11 
Univ., 91 - Orsay (France). Inst. de Physique Nucleaire. Apr 1991. 
[25] (In French). Source: OSTI; NTIS (US Sales Only); INIS. 

This report presents some algebraic properties of exponentials of 
quadratic forms of boson operators. It explains their relations with 
Bogoliubov transformations and also with coherent states. It ex- 
plains also the relations of these exponentials with quadratic 
functions. A paragraph is about the mean-field equations obtained 
with different Hamiltonians. In the second part, some formulae are 
used again for the one-dimension special case. 
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10704 (IPNO-TH-91-79) Variational extensions of the time- 
dependent mean-field theory. Benarous, M. Paris-11 Univ., 91 - 
Orsay (France). Inst. de Physique Nucleaire. Oct 1991. [152] (in 
French). Source: OSTI; NTIS (US Sales Only); INIS. 

Using the Balian-Veneroni variational principle, we propose two 
consistent extensions of the time-dependent mean-field theory for 
many-boson systems. A first approximation, devised to take into 
account the effect of correlations, is obtained by means of a devel- 
opment of the optimal density operator suggested by the maximum 
entropy principle around a Gaussian operator. We discuss the rele- 
vance of the evolution equations and their possible generalizations. 
We present an application to an one-dimensional example. In a 
second type of approximation, to optimize the prediction of charac- 
teristic functions of one-body observables and of transition 
probabilities, we select for both, the variational observable and the 
density matrix, the class of exponential operators of quadratic 
forms. We obtain coupled evolution equations of an unusual kind 
called ‘two-point boundary value problem’. To solve them, we con- 
struct a suitable numerical algorithm. A test of the method is 
presented on two examples in one dimension. In a first case, we 
study the collision of a particle against a Gaussian barrier. The 
method improves significantly mean-field predictions relative to 
reflexion and transmission ratios. The study of the motion of a par- 
ticle in a quartic well reveals the existence of several different 
solutions for the transition probabilities predicted by the Balian- 
Veneroni method. 


10705 (IPNO-TH-91-81) Algebraic construction of interact- 
ing higher spin field theories. Fougere, F. Paris-11 Univ., 91 - 
Orsay (France). Inst. de Physique Nucleaire. Oct 1991. [89] (In 
French). Source: OSTI; NTIS (US Sales Only); INIS. 

We develop a general framework which we believe may provide 
some insights into the structure of interacting high spin’ field theo- 
ries. A finite or infinite set of classical spin fields is described by 
means of a field defined on an enlarged spacetime manifold. The 
free action and its gauge symmetries are gathered into a nilpotent 
differential operator on this manifold. In particular, the choice of 
Grassmann-valued extra coordinates leads to theories involving 
only a finite set of fields, the possible contents (spin multiplicities, 
degree of reducibility, etc.) of which are classified according to the 
representations of a unitary algebra. The interacting theory is char- 
acterized by a functional of the field on the enlarged manifold. We 
show that there is among these functionals a natural graded Lie al- 
gebra structure allowing one to rewrite the gauge invariance 
condition of the action in a concise form which is a nonlinear gen- 
eralization of the nilpotency condition of the free theory. We obtain 
the general solution of this ‘classical master equation’> which can 
be built recurrently starting form the cubic vertex, and we study its 
symmetries. Our formalism lends itself to a systematic introduction 
of additional conditions, such as locality, polynomiality, etc. We 
write down the general form of the solutions exhibiting a scale in- 
variance. The case of a spin 1 field yields, as a unique solution, 
Yang-Mills theory. in view of quantization, we show that the solu- 
tion of the classical master equation straightforwardly provides a 
solution of the (quantum) Batalin-Vilkoviski master equation. One 
may then obtain a gauge fixed action in the usual way. 


10706 (ITF-91-50) Effective action in the gauged Nambu- 
Jona-Lasinio model. Gusynin, V.P.; Miranskij, V.A. AN Ukrainskoj 
SSR, Kiev (Ukraine). Inst. Teoreticheskoj Fiziki. 1991. [28] (In Rus- 
sian). Source: OSTI; NTIS (US Sales Only); INIS. 

The gauged Nambu-Jona-Lasinio (NJL) model underlying the 
modern mechanisms of dynamical electroweak symmetry breaking 
without fundamental Higgs fields is investigated. Using the ap- 
proach based on the formalism of Green’s functions of composite 
operators, the low energy effective action of the gauged NJL model 
is derived as a series in powers of the derivatives of composite 
fields. The explicit expression of the effective action in the case of 
weak (a<<1) gauge interaction is obtained. The structure of the 
effective action with respect to scale transformation is established 
in the whole region with a<ac=7/3. (author). 33 refs. 


10707 (ITP-91-73) The Aharonov-Bohm effect and induc- 
Ing of vacuum charge by a singular magnetic string. Sitenko, 
Yu.A. AN Ukrainskoj SSR, Kiev (Ukraine). Inst. Teoreticheskoj 
Fiziki. 1991. [16] Source: OSTI; NTIS (US Sales Only); INIS. 
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Scattering of an electron wave in the background of a singular 
magnetic string and inducing of a vacuum quantum number by the 
same background are considered. The attention is drawn to the 
common feature of these two rather different phenomena, which 
consists in the periodicity in the value of the magnetic flux. The in- 
fluence of a specific gravitational background on these phenomena 
is examined. It is shown that the flux of the magnetic string be- 
comes completely unobservable for a strong enough gravitational 
source. 11 refs. (author). 


10708 (ITP-91-78) All possible electroweak models from Z 
orbifold. Sato, H.; Kataoka, H.; Munakata, H.; Tanaka, S. AN 
Ukrainskoj SSR, Kiev (Ukraine). Inst. Teoreticheskoj Fiziki. 1991. 
[17] Source: OSTI; NTIS (US Sales Only); INIS. 

Considering all possible combinations of two Wilson lines it is 
shown that only three independent electroweak models with three 
generations are obtained from Z orbifold compactification. We ob- 
tain this result by analyzing particle spectra of both untwisted and 
twisted sectors explicitly. 15 refs.; 5 tables. (author). 


10709 (ITP-91-85) On local frame fields and fermion dy- 
namics in space with nontrivial topologies. Fomin, P.I.; 
Zemlyakov, A.T. AN Ukrainskoj SSR, Kiev (Ukraine). Inst. Teo- 
reticheskoj Fiziki. 1991. [20] Source: OSTI; NTIS (US Sales Only); 
INIS. 

The covariant operators of total angular momentum of fermion in 
spaces which possess Killing vector fields are defined. The classifi- 
cation of local frame fields in a closed world with S° topology is 
carried out. The vortex-type solution to Dirac equation in 
Minkowskii space is obtained by means of cylindrical local frame 
field. 7 refs. (author). 


10710 (ITP-91-98) On the relativistic string size at finite 
temperature. Lipskikh, S.!. AN Ukrainskoj SSR, Kiev (Ukraine). 
Inst. Teoreticheskoj Fiziki. 1991. [16] Source: OSTI; NTIS (US 
Sales Only); INIS. 

The spin dependence of the size of the spatial region occupied 
by the bosonic string at finite temperature is discussed. The ex- 
pression for a free energy of the string with fixed spin and the 
distance between its ends is obtained. The sizes of bound states 
of light quarks in this model are analysed. 8 refs.; 1 fig. (author). 


10711 (ITP-91-107) Exact solution of the N-dimensional 
generalized Dirac-Coulomb equation. Tutik, R.S. AN Ukrainskoj 
SSR, Kiev (Ukraine). Inst. Teoreticheskoj Fiziki. 1992. [9] Source: 
OSTI; NTIS (US Sales Only); INIS. 

An exact solution to the bound state problem for the N- 
dimensional generalized Dirac-Coulomb equation, whose potential 
contains both the Lorentz-vector and Lorentz-scalar terms of the 
Coulomb form, is obtained. 24 refs. (author). 


10712 (ITP-92-13) Bound states of the N-dimensional 
Klein-Gordon equation with vector and scalar Coulomb poten- 
tials. Tutik, R.S. AN Ukrainskoj SSR, Kiev (Ukraine). Inst. 
Teoreticheskoj Fiziki. 1992. [8] Source: OSTI; NTIS (US Sales 
Only); INIS. 

The existence of bound states for the N-dimensional Klein- 
Gordon equation with vector and scalar Coulomb potentials is 
shown. The effects of the coupling strength on the bound states are 
discussed. The connection of the obtained energy eigenvalues with 
the spectrum of the Dirac equation is pointed out. 21 refs. (author). 


10713 (ITP-92-28) Quantum solitons with cylindrical sym- 
metry. Chepilko, N.M.; Kobushkin, A.P.; Syamtomov, A.l. AN 
Ukrainskoj SSR, Kiev (Ukraine). Inst. Teoreticheskoj Fiziki. 1992. 
[16] Source: OSTI; NTIS (US Sales Only); INIS. 

Soliton solutions with cylindrical symmetry are investigated within 
the nonlinear o-model disregarding the Skyrme-stabilized term. 
The solitons are stabilized by quantization of collective breathing 
mode and collapse in the (h/27)-—0 limit. It is shown that for such 
stabilization mechanism the model, apart from solitons with integer 
topological number B, admits the solitons with half-odd B. The soli- 
tons with integer B have standard spin-isospin classification, but 
the B=1/2 solitons are shown to be characterized by spin, isospin 
and additional “momentum”. 9 refs. (author). 





10714 (JINR—1-47-91, pp. 10-16) Nonperturbative effective 
potential. Unharmonic oscillator. Sisakyan, A.N. (Joint Inst. for 
Nuclear Research, Dubna (Russian Federation). Lab. of Theoreti- 
cal Physics); Solovtsov, |.L. Joint Inst. for Nuclear Research, 
Dubna (Russian Federation). 1991. (In Russian). In JINR rapid 
communications: Collection. [69] Order Number DE93616535. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The new method of the effective potential construction is pro- 
posed. It contains some variational procedure for calculating the 
main term in the effective potential and also gives the possibility to 
find the following terms in the decomposition and to investigate the 
stability of results. The proposed approach is based only on the 
Gauss functional integrals and does not require introducing new 
Feynman diagram differing from the ordinary ones. 9 refs. 


10715 (JINR-E-2-91-464) Phase structure of the two- 
dimensional ©‘ field theory within thermo field dynamics. 
Efimov, G.V. (Joint Inst. for Nuclear Research, Dubna (Russian 
Federation). Lab. of Theoretical Physics); Nedelko, S.N. Joint Inst. 
for Nuclear Research, Dubna (Russian Federation). Lab. of Theo- 
retical Physics. 1991. [30] Source: OSTI; NTIS (US Sales Only); 
INIS. 

Phase structure of the two-dimensional ©* field theory is investi- 
gated at arbitrary coupling constant and temperature. The critical 
values of the coupling constant and temperature, corresponding to 
symmetry rearrangement in the system, are calculated by the 
method of canonical transformations within the formalism of 
thermo-field dynamics. The Hamiltonians describing the system in 
each phase are obtained straightforwardly. 16 refs.; 9 figs. 


10716 (JINR-E-2-91-497) Dimensional crossover from 
non-renormalizability to renormalizability. Kubyshin, Yu.A.; 
O'Connor, D.; Stephens, C.R. Joint Inst. for Nuclear Research, 
Dubna (Russian Federation). Lab. of Theoretical Physics. 1991. 
[12] Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to Phys. Lett., B. 

It is shown to one loop that a Ad* theory contracts from being a 
non-renormalizable theory above four dimensions to a renormaliz- 
able theory in the limit of zero size of the additional dimensions 
above four dimensions. This provides an example of the decou- 
pling of an infinite number of modes in the infrared domain of the 
theory. The results have applications to statistical mechanical sys- 
tems above the critical point, in the context of finite size effects 
and Kaluza Klein theories in high energy physics. 15 refs. 


10717 (JINR-E—2-91-506) Coherent state approach for the 
0° -lattice model and phase transitions. Aguero-Granados, M.A.; 
Makhan’kov, V.G. Joint Inst. for Nuclear Research, Dubna (Rus- 
sian Federation). Lab. of Computing Techniques and Automation. 
1991. [15] Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to Phys. Lett., A. 

Phase transitions in the lattice version of the ®®-field theory are 
studied. The generalized coherent states approach to is used. In 
such a way the roles of kinks and bubbles in phase transitions 
have been reexamined. It is shown via a numerical analysis that 
first and second order phase transitions appear due to the behav- 
iour of kinks and bubbles excitations. 12 refs.; 10 figs. 


10718 (JINR-E-2-91-536) Noncompact extension of one- 
dimensional supersymmetry and spinning particle. Pashnev, 
A.|. Joint Inst. for Nuclear Research, Dubna (Russian Federation). 
Lab. of High Energy. 1991. [11] Source: OSTI; NTIS (US Sales 
Only); INIS. 

Submitted to Phys. Lett., B. 

The N=(4,4) extended supersymmetry algebra in one dimension 
with noncompact isomorphism algebra SO (4,4) is considered. The 
spin degrees of freedom are described by two anticommuting Weyl 
spinors belonging to the same irreducible representation of super- 
symmetry algebra. The physical spectrum contains two massless 
states with helicities +1 describing a spin-one photon-like particle. 
8 refs. 


10719 (JINR-E-—2-91-566) The Casimir energy of the rigid 
string with massive ends. Nesterenko, V.V.; Shvets, N.R. Joint 
Inst. for Nuclear Research, Dubna (Russian Federation). Lab. of 
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Theoretical Physics. 1991. [14] Source: OSTI; NTIS (US Sales 
Only); INIS. 


Submitted to Z. Phys., C. 

The Casimir energy in the rigid string with massive ends is in- 
vestigated. This system models the flux tube of finite thickness that 
connects the massive quarks. The string and quark mass give ad- 
ditive contributions to the Casimir energy, the second contribution 
being the same as in the Nambu-Goto string with massive ends. 
The string hardness results in an additional positive contribution to 
the Casimir energy, however it alone does not compensate the 
negative Casimir energy in the Nambu-Goto string. Only common 
consideration of the string thickness and the quark mass enables 
one to get the positive Casimir energy, i.e. to remove the tachyon 
from the string spectrum. 15 refs.; 1 fig. 


10720 (JINR-E-2-92-19) Deviation equations of Synge and 
Schild in spaces with affine connection and metric, and equa- 
tions for gravitational waves detectors. Manoff, S. Joint Inst. for 
Nuclear Research, Dubna (Russian Federation). Lab. of Theoreti- 
cai Physics. 1992. [12] Source: OSTI; NTIS (US Sales Only); INIS. 
Deviation equation of Synge and Schild has been investigated in 
spaces with affine connection and metric. By means of a 
non-isotropic u vector field and the orthogonal to it metric hy a pro- 
jected deviation equation of Synge and Schild has been obtained 
for the orthogonal to u vector field. For a given non-isotropic, au- 
toparallel and normalized u vector field this equation could have in 
some special cases the form of an oscillator equation. 19 refs. 


10721 (JINR-E—4-91-500) Quark-antiquark bound states. 
Lucha, W.; Schoeberl, F. Joint Inst. for Nuclear Research, Dubna 
(Russian Federation). Lab. of Theoretical Physics. 1991. [27] 
Source: OSTI; NTIS (US Sales Only); INIS. 

This brief review discusses various aspects of the description of 
hadrons as bound states of quarks at the simpler example of 
mesons, which are regarded as composite of a (constituent) quark 
and antiquark. It is shown how a recently derived relativistic virial 
theorem may be used in order to cast some light on the interplay 
between the (semi-)relativistic and (maybe only effective) nonrela- 
tivistic treatment of bound states. Furthermore, a new relativistic 
approach to fermion-antifermion bound states is briefly sketched 
and applied in order to predict analytically a few selected general 
features of the meson spectrum. 27 refs.; 2 figs.; 1 tab. 


10722 (JINR-E-4-91-501) Weak interactions in a bilocal 
chiral theory: 1. Bound states wave functions for given angu- 
lar momentum. Kalinovskij, Yu.L.; Kallies, W.; Muenchow, L.; 
Pervushin, V.N. Joint Inst. for Nuclear Research, Dubna (Russian 
Federation). Lab. of Theoretical Physics. 1991. [15] Source: OSTI; 
NTIS (US Sales Only); INIS. 

Submitted to Nuovo Cimento, A. 

Relativistic covariant equations for quarkonia in the framework of 
a biolocal description are obtained. These equations can be used 
to find the solutions for the bound state functions for any given an- 
gular momentum. 13 refs.; 1 tab. 


10723 (KFKI-1991-42/A) The parametric manifold picture of 
space-time. Perjes, Z. (Hungarian Academy of Sciences, Bu- 
dapest (Hungary). Central Research Inst. for Physics). Hungarian 
Academy of Sciences, Budapest (Hungary). Central Research Inst. 
for Physics. Mar 1992. [31] Source: OSTI; NTIS (US Sales Only); 
INIS. 

Parametric manifolds are reparametrization-invariant geometric 
structures describing space-time and internal degrees of freedom 
in a unified framework. Using the theory of parametric spinors, a 
decomposition of the space-time in General Relativity is developed 
with respect to the 3-space of trajectories of a time-like or space- 
like vector field. The parametric 3+1 decomposition surpasses the 
ADM formalism in generality since it is possible even in space- 
times which do not admit a space-like foliation. (author) 33 refs. 


10724 (KFKI-1991-42/B) Canonical gravity in the paramet- 
ric manifold picture. Fodor, G. (Hungarian Academy of Sciences, 
Budapest (Hungary). Central Research Inst. for Physics); Perjes, Z. 
Hungarian Academy of Sciences, Budapest (Hungary). Central Re- 
search Inst. for Physics. Mar 1992. [22] Source: OSTI; NTIS (US 
Sales Only); INIS. 
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Canonical structures in the parametric picture of gravitation in 
general relativity are investigated. One of the fields, called the red- 
shift factor, emerges as a secondary entity that interacts with a 
system consisting of the three-metric g and the connection form w. 
The (g, w) system was employing for developing a canonical 
approach. While a naive attempt would appear to founder, an ex- 
tension of the phase-space of the system was not found which is 
computationally viable. (author) 5 refs. 


10725 (KFTIL-90-6) On square root of Hamilton’s equations 
for supersymmetric systems. Soroka, V.A. AN Ukrainskoj SSR, 
Kharkov (Ukraine). Fiziko-Tekhnicheskij Inst. 1990. [7] Source: 
OSTI; NTIS (US Sales Only); INIS. 

It is proved, that the Hamilton equations of motion for the super- 
symmetric systems are a consequence of other dynamic equations, 
which can be treated as a square root of the Hamilton equations. 6 
refs. 


10726 (LAPP-T-91-01) Infinite dimension algebra and con- 
formal symmetry. Ragoucy-Aubezon, E. Grenoble-1 Univ., 74 - 
Annecy (France). Lab. de Physique des Particules Elementaires. 
Apr 1991. [269] (In French). Source: OSTI; NTIS (US Sales Only); 
INIS. 

A generalisation of Kac-Moody algebras (current algebras de- 
fined on a circle) to algebras defined on a compact supermanifold 
of any dimension and with any number of supersymmetries is pre- 
sented. For such a purpose, we compute all the central extensions 
of loop algebras defined on this supermanifold, i.e. all the cohomol- 
ogy classes of these loop algebras. Then, we try to extend the 
relation (i.e. semi-direct sum) that exists between the two dimen- 
sional conformal algebras (called Virasoro algebra) and the usual 
Kac-Moody algebras, by considering the derivation algebra of our 
extended Kac-Moody algebras. The case of superconformal alge- 
bras (used in superstrings theories) is treated, as well as the cases 
of area-preserving diffeomorphisms (used in membranes theories), 
and Krichever-Novikov algebras (used for interacting strings). 
Finally, we present some generalizations of the Sugawara construc- 


tion to the cases of extended Kac-Moody algebras, and Kac-Moody 
of superalgebras. These constructions allow us to get new realiza- 
tions of the Virasoro, and Ramond, Neveu-Schwarz algebras. 


10727 (LA-UR-92-4337) Fundamental symmetry tests with 
antihydrogen. Hughes, R.J. Los Alamos National Lab., NM 
(United States). [1992]. 23p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-36. (CONF- 
9209122-2: 2. biennial conference on low-energy antiproton 
physics, Courmayeur (Italy), 14-19 Sep 1992). Order Number 
DE93005467. Source: OSTI; NTIS; INIS; GPO Dep. 

The prospects for testing CPT invariance and the weak 
equivalence principle (WEP) for antimatter with spectroscopic mea- 
surements on antihydrogen are discussed. The potential precisions 
of these tests are compared with those from other measurements. 
The arguments involving energy conservation, the behavior of neu- 
tral kaons in a gravitational field and the equivalence principle for 
antiparticles are reviewed in detail. 


10728 (ORNL/TM-12122) A detailed study of nonperturba- 
tive solutions of two-body Dirac equations. Crater, H.W.; 
Becker, R.L.; Wong, C.Y.; Van Alstine, P. Oak Ridge National Lab., 
TN (United States). Dec 1992. 159p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC05-840R21400. 
Order Number DE93004794. Source: OSTI; NTIS; INIS; GPO Dep. 

In quark model calculations of the meson spectrums fully covari- 
ant two-body Dirac equations dictated by Dirac’s relativistic 
constraint mechanics gave a good fit to the entire meson mass 
spectrum for light quark mesons as well as heavy quark mesons 
with constituent world scalar and vector potentials depending on 
just one or two parameters. In this paper, we investigate the prop- 
erties of these equations that made them work so well by solving 
them numerically for quantum electrodynamics (QED) and related 
field theories. The constraint formalism generates a relativistic 
quantum mechanics defined by two coupled Dirac equations on a 
sixteen component wave function which contain Lorentz covariant 
constituent potentials that are initially undetermined. An exact Pauli 
reduction leads to a second order relativistic Schroedinger-like 
equation for a reduced eight component wave function determined 
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by an effective interaction — the quasipotential. We first determine 
perturbatively to lowest order the relativistic quasipotential for the 
Schroedinger-like equation by comparing that form with one 
derived from the Bethe-Salpeter equation. Insertion of this pertur- 
bative information into the minimal interaction structures of the 
two-body Dirac equations then completely determines their interac- 
tion structures. Then we give a procedure for constructing the full 
sixteen component solution to our coupled first-order Dirac equa- 
tions from a solution of the second order equation for the reduced 
wave function. Next, we show that a perturbative treatment of 
these equations yields the standard spectral results for QED and 
related interactions. 


10729 (OUP-92-36) Anyons and intermediate statistics. 
Leinaas, J.M. Oslo Univ. (Norway). Fysisk Inst. Oct 1992. [31] 
Source: OSTI; NTIS; INIS. 

Intermediate or fractional statistics appear as theoretical possibil- 
ities when quantizing systems of identical particles in one and two 
dimensions. In the report these possibilities are reviewed, and ba- 
sic properties of two-dimensional anyon systems are discussed. An 
alternative approach based on the representation of a fundamental 
set of symmetric observables is examined. The approach is related 
to effects in physical systems, in particular for vortex dynamics and 
particle motion in magnetic fields. Reformulations in terms of singu- 
lar "statistics interactions” are discussed for the two approaches 
and the connection between Berry phases and statistics phases is 
examined. 43 refs. 


10730 (RAL—92-018, pp. 9-112) Symmetries and gauge the- 
ories in quantum field theory. Barnes, K.J. (Southampton Univ. 
(United Kingdom)). Rutherford Appleton Lab., Chilton (United King- 
dom). 1992. (CONF-9109464-: School for young high energy 
physicists, Abingdon (United Kingdom), 1-14 Sep 1991). In Pro- 
ceedings of the School for Young High Energy Physicists: Lectures 
delivered at the School for Young High Energy Physicists, Ruther- 
ford Appleton Laboratory/The Cosener’s House, Abingdon (GB), 
1-14 September 1991. [357] Order Number DE93616841. Source: 
OSTI; NTIS (US Sales Only); INIS. 

In this paper, delivered to graduate students of High Energy 
Physics at an annual School, the author explores symmetries and 
gauge theories in quantum field theory. An extensive list of ques- 
tions for students is included as coursework. (UK). 


10731 (RAL—92-018, pp. 113-190) Relativistic quantum me- 
chanics, QED and QCD. Jones, T. (Liverpool Univ. (United 
Kingdom)). Rutherford Appleton Lab., Chilton (United Kingdom). 
1992. (CONF-9109464—: School for young high energy physicists, 
Abingdon (United Kingdom), 1-14 Sep 1991). In Proceedings of the 
School for Young High Energy Physicists: Lectures delivered at the 
School for Young High Energy Physicists, Rutherford Appleton 
Laboratory/The Cosener’s House, Abingdon (GB), 1-14 September 
1991. [357] Order Number DE93616841. Source: OSTI; NTIS (US 
Sales Only); INIS. 

This lecture was delivered at the School for Young High Energy 
Physicists held at Rutherford Appleton Laboratory in September 
1991. Techniques used in relativistic quantum mechanics and quan- 
tum field theory are explored. The aim of the lecture is for students 
to be able to read Feynman rules off a Lagrangian and to calculate 
amplitudes and cross sections. The material covered is confined to 
the parity-conserving sector of the Standard Model using quantum 
electrodynamics and quantum chromodynamics. (UK). 


10732 (SLAC-PUB-6012) The five-gluon amplitude and 
one-loop integrals. Bern, Z. (California Univ., Los Angeles, CA 
(United States)); Dixon, L.; Kosower, D.A. Stanford Linear Acceler- 
ator Center, Menlo Park, CA (United States). Dec 1992. 4p. 
Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC03-76SF00515. Grant FCFY9202. (UCLA- 
92/TEP/47;CERN-TH-6733/92;CONF-921122-25: Meeting of the 
Division of Particles and Fields of the American Physics Society, 
Batavia, IL (United States), 10-14 Nov 1992). Order Number 
DE93006946. Source: OSTI; NTIS; INIS; GPO Dep. 

We review the conventional field theory description of the string 
motivated technique. This technique is applied to the one-loop five- 
gluon amplitude. To evaluate the amplitude a general method for 
computing dimensionally regulated one-loop integrals is outlined 





including results for one-loop integrals required for the pentagon di- 
agram and beyond. Finally, two five-gluon helicity amplitudes are 
given. 


10733 (UWThPh-—1992-45) Covariant stochastic quantiza- 
tion of QED without indefinite metric. Hueffel, H. Vienna Univ. 
(Austria). Inst. fuer Theoretische Physik. 18 Sep 1992. [8] Source: 
OSTI; NTIS (US Sales Only); INIS. 

Recent results of Thirring and Narnhofer for the quantization of 
QED within a C*-algebraic approach are reproduced by using the 
phase space stochastic quantization scheme. (author). 


10734 (UWThPh—1992-46) Saddle point solutions in Yang- 
Mills-dilaton theory. Bizon, P. (inst. of Physics, Jagellonian Univ., 
Reymonta 4, 30-059 Cracow (Poland)). Vienna Univ. (Austria). Inst. 
fuer Theoretische Physik. 10 Sep 1992. [14] Source: OSTI; NTIS 
(US Sales Only); INIS. 

The coupling of a dilaton to the SU(2)-Yang-Mills field leads to 
interesting non-perturbative static spherically symmetric solutions 
which are studied by mixed analytical and numerical methods. In 
the abelian sector of the theory there are finite-energy magnetic 
and electric monopole solutions which saturate the Bogomol’nyi 
bound. In the nonabelian sector there exist a countable family of 
globally regular solutions which are purely magnetic but have zero 
Yang-Mills magnetic charge. Their discrete spectrum of energies is 
bounded from above by the energy of the abelian magnetic mono- 
pole with unit magnetic charge. The stability analysis demonstrates 
that the solutions are saddle points of the energy functional with in- 
creasing number of unstable modes. The existence and instability 
of these solutions are ‘explained’ by the Morse-theory argument re- 
cently proposed by Sudarsky and Wald. (author). 


10735 (WIS-PH-92-48) Aspects of nonrenormalizable 
terms in a superstring standard-like models. Faraggi, Alon E. 
Weizmann Inst. of Science, Rehovoth (israel). Dept. of Physics; 
Stanford Linear Accelerator Center, Menlo Park, CA (United 
States). Jun 1992. [27] (SLAC-PUB-5845.). Source: OSTI; NTIS 
(US Sales Only); INIS. 

| investigate the role of nonrenormalizable terms, up to order 
N=8, in a superstring derived standard-like model. | argue that non- 
renormalizable terms restrict the gauge symmetry, at the 
Planck scale, to be SU(3)*SU(2)*U(1)g_,"U(1);,, rather than 
SU(3)*SU(2)*U(1)y. | show that the breaking the gauge symmetry 
directly to the Standard Model leads to breaking the supersymme- 
try at the Planck scale, or to dimension four, baryon and lepton 
violating, operators. | show that if the gauge symmetry is broken 
directly to the Standard Model the cubic level solution to the F and 
D flatness constraints is violated by higher order terms, while if 
U(1)z: remains unbroken at the Planck scale, the cubic level solu- 
tion is valid to all orders of nonrenormalizable terms. | discuss the 
Higgs and fermion mass spectrum. | demonstrate that realistic, hi- 
erarchical, fermion mass spectrum can be generated in this model. 
(author). 


10736 (WIS-PH-92-75) The spin-1/2 XXZ Heisenberg chain, 
the quantum algebra U,[sI(2)], and duality transformations for 
minimal models. Grimm, Uwe (Melbourne Univ., Parkville, VIC 
(Australia)); Schuetz, Gunter. Weizmann Inst. of Science, Rehovoth 
(Israel). Dept. of Physics. Sep 1992. [61] Source: OSTI; NTIS (US 
Sales Only); INIS. 

The finite-size spectra of the spin-1/2 XXZ Heisenberg chain with 
toroidal boundary conditions and an even number of sites provide 
a projection mechanism yielding the spectra of models with central 
charge ¢c<1 including the unitary and the non-unitary minimal se- 
tries. Taking into account the half—integer angular momentum 
sector-which correspond to chains with an odd number of sites-in 
many cases leads to new spinor operators appearing in the pro- 
jected systems. These new sectors in the XXZ chains corresponds 
to a new type of frustration lines in the projected minimal models. 
The corresponding new boundary conditions in the hamiltonian limit 
are investigated for the Ising model and the 3-state Potts model 
and are shown to be related to duality transformations which are 
an additional at their self-dual critical point. By different ways of 
projecting systems we find models with the same central charge 
sharing the same operator content and modular invariant partition 
function which however differ in the distribution of operators into 
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sectors and hence in the physical meaning of the operator in- 
volved. Related to the projection mechanism in the continuum 
there are remarkable symmetry properties of the finite XXZ chain. 
The observed degeneracies in energy and in momentum spectra 
are shown to the consequence of interviewing relations U,[sI(2)] 
quantum algebra transformations. (author). 


6622 Specific Theories and Interaction Models; 
Particle Systematics 


Refer also to citation(s) 9909, 10039, 10578, 10674, 10683, 10703, 
10704, 10728, 10827, 10900, 10901, 10907, 10908, 10909, 10910, 
10932, 10933, 11116, 11117 


10737 (ANL-HEP-CP-92-127) Quenched hadron spectrum 
of QCD. Kim, Seyong. Argonne National Lab., IL (United States). 
Materials and Components Technology Div. Dec 1992. 3p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-31109-ENG-38. (CONF-921122-16: Meeting of the Division of 
Particles and Fields of the American Physics Society, Batavia, IL 
(United States), 10-14 Nov 1992). Order Number DE93005566. 
Source: OSTI; NTIS; INIS; GPO Dep. 

We calculate hadron spectrum of quantum chromodynamics with- 
out dynamical fermions on a 32° x 64 lattice volume at 6 = 6.5. 
Using two different wall sources of staggered fermion whose mass 
is 0.01, 0.005 and 0.0025 under the background gauge configura- 
tions, we extract local light hadron masses and the A masses and 
compare these hadron masses with those from experiments. The 
numerical simulation is executed on the Intel Touchstone Delta 
computer. We employ multihit metropolis algorithm with over- 
relaxation method steps to update gauge field configuration and 
gauge field configuration are collected at every 1000 sweeps. After 
the gauge field configuration is fixed to Coulomb gauge, the conju- 
gate gradient method is used for Dirac matrix inversion. 


10738 (BNL-48180) Finite size effects on the QCD spec 
trum revisited. Gottlieb, S. (indiana Univ., Bloomington, IN (United 
States). Dept. of Physics). MIMD Lattice Calculation (MILC) Collab- 
oration. Brookhaven National Lab., Upton, NY (United States). 
[1992]. 5p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC02-76CH00016. (CONF-9209276—-9: 
LATTICE ‘92: lattice field theory, Amsterdam (Netherlands), 15-19 
Sep 1992). Order Number DE93005594. Source: OSTI; NTIS; 
INIS; GPO Dep. 

We have continued our study of finite size effects in the QCD 
spectrum on lattices ranging in size from 8°x24 to 16°x24. We 
have increased our statistics for quark mass amg=0.025 for the 
smallest lattice size. In addition, we have studied quark mass 
0.01225 for lattice sizes 12° x24. These lattice sizes correspond to 
a box 1.8-3.6 fm on a side when the rho mass at zero quark mass 
is used to set the scale. We discuss the nucleon to rho mass ratio 
at a smaller value of mz/mp than previously studied with two dy- 
namical flavors. 


10739 (BNL-48253) The QCD Teraflops Project. Gottlieb, S. 
QCD Teraflops Collaboration. Brookhaven National Lab., Upton, NY 
(United States). [1992]. 4p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC02-76CH00016. (CONF-921122— 
27: Meeting of the Division of Particles and Fields of the American 
Physics Society, Batavia, IL (United States), 10-14 Nov 1992). Or- 
der Number DE93006386. Source: OSTI; NTIS; INIS; GPO Dep. 

Increased computer power is essential for future progress in lat- 
tice gauge theory and for other Grand challenge applications. We 
address the physics that can be done with a computer capable of 
sustaining 1 Teraflops for QCD and the technology that will make it 
possible to construct such a computer within the next three years. 
Our collaboration has proposed to build a computer based on the 
Thinking Machines CM5 communication network, but with nodes 
10 times faster. 


10740 (BNL-48257) QCD corrections to Higgs boson pro- 
duction. Dawson, S. Brookhaven National Lab., Upton, NY (United 
States). Nov 1992. 5p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO02-76CH00016. (CONF-921122- 
26: Meeting of the Division of Particles and Fields of the American 
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Physics Society, Batavia, IL (United States), 10-14 Nov 1992). Or- 
der Number DE93006385. Source: OSTI; NTIS; INIS; GPO Dep. 

We discuss the O(as) QCD radiative corrections to Higgs boson 
production in the limit in which the top quark is much heavier than 
the Higgs boson. The subleading corrections, of O(asMy42/Mrop*), 
are presented for the decay H — +7 and shown to be small. 


10741 (BNL-48258) The gluon propagator in momentum 
space. Bernard, C. (Washington Univ., St. Louis, MO (United 
States). Dept. of Physics); Parrinello, C.; Soni, A. Brookhaven Na- 
tional Lab., Upton, NY (United States). [1992]. 4p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 
76CH00016 ;FG02-91ER40628. (CONF-9209276-10: LATTICE ‘92: 
lattice field theory, Amsterdam (Netherlands), 15-19 Sep 1992). Or- 
der Number DE93005529. Source: OSTI; NTIS; INIS; GPO Dep. 

We consider quenched QCD on a 16°x40 lattice at 6=6.0. We 
give preliminary numerical results for the lattice gluon propagator 
evaluated both in coordinate and momentum space. Our findings 
are compared with earlier results in the literature at zero momen- 
tum. In addition, by considering nonzero momenta we attempt to 
extract the form of the propagator and compare it to continuum 
predictions formulated by Gribov and others. 


10742 (DESY—92-134) Meson-diquark bosonization in the 
Nambu-Jona-Lasinio model and in QCD. Ebert, D. (Humboidt- 
Universitaet, Berlin (Germany). Sektion 3 - Fachbereich Physik); 
Kaschluhn, L. Deutsches Elektronen-Synchrotron (DESY), Zeuthen 
(Germany). Inst. fuer Hochenergiephysik. Sep 1992. 14p. (CONF- 
9206341—: Workshop on quark cluster dynamics, Bad Honnef 
(Germany), 29 Jun - 1 jul 1992). Order Number DE93766326. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Meson and diquark properties are studied at zero and finite tem- 
perature within an extended QCD-motivated Nambu-Jona-Lasinio 
model using path integral techniques. Furthermore, the extension 
of these methods to the bilocal case of QCD is demonstrated by 
considering QCD in two dimensions. (orig.). 


10743 (DOE/ER/40291—19) Unusual initial and final state 
effects in quantum chromodynamics: Annual progress report, 
July 15, 1992-December 18, 1992. Nelson, C.A. State Univ. of 
New York, Binghamton, NY (United States). Dept. of Physics. Dec 
1992. 7p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract FG02-86ER40291. Order Number DE93005921. 
Source: OSTI; NTIS; INIS; GPO Dep. 

A number of fundamental tests were constructed which can be 
used to probe discrete symmetries, and their possible violations, in 
the required “new physics” beyond the standard model. On-going 
experiments with unpolarized e- e*, collisions contain many 
events for the production-decay sequence e~ e+ — Z°, y* > 77 
7* —+ (A~X)(B* X). By inclusion of p polarimetry observable such 
experiments enable two distinct tests for leptonic CP violation in + 
— pv decay by generalization of the energy correlation function for 
Z°, or y* + +7 1* — (pv) (ptv). Other research programs are 
(i) continuing to investigate the proposal that partons be identified 
with nearly degenerate, coherent quark-gluon “jet” states, and are 
(ii) investigating the novel consequences of q-analogue quantiza- 
tion of quantum fields, and of a completeness relation for the 
q-analogue coherent states. 


10744 (ENEA-RT-INN-91-62) Exponential parametrization 
of Cabibbo-Kobayashi-Maskawa matrix and eigenstates of 
weak interactions. Dattoli, G.; Giannessi, L.; Mari, C. ENEA, Fras- 
cati (Italy). Dipt. Sviluppo Tecnologie di Punta. 1992. 7p. Order 
Number DE93758944. Source: OSTI; NTIS (US Sales Only); INIS. 

Exponential parametrization of the Cabibbo-Kobayashi-Maskawa 
matrix is used to obtain a simple form of the weak eigenstates re- 
cently introduced by Fritzsch and Plankl. The obtained results hold 
in the hypothesis of vanishing CP-violation and are obtained with- 
out the simplifying assumption of two angle-parametrization. 


10745 (FNAL/C—92/338-E) Dijet invariant mass spectrum at 
CDF. Incagli, M. (Istituto Nazionale di Fisica Nucleare, Pisa (Italy)). 
(CDF Collaboration). Fermi National Accelerator Lab., Batavia, IL 
(United States); Istituto Nazionale di Fisica Nucleare, Pisa (Italy). 
Nov 1992. 5p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC02-76CH03000. (CONF-921122-20: 
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Meeting of the Division of Particles and Fields of the American 
Physics Society, Batavia, IL (United States), 10-14 Nov 1992). Or- 
der Number DE93005976. Source: OSTI; NTIS; INIS; GPO Dep. 

A summary of QCD results obtained using the dijet invariant 
mass spectrum do/dMj is presented. The spectrum is compared 
with QCD Leader Order and with the recently published Next to 
Leading Order calculations. A limit on the scale of an eventual 
quark compositness can be set at A=1300 GeV. Limits on the pro- 
duction of new particles, decaying hadronically, are presented, too. 
Axigluons are ruled out in the mass range [240, 640] GeV, for a 
theory with N=10 strong interacting fermions, and in the two win- 
dows [260, 280] GeV and [450, 550] GeV, for N=20. 


10746 (FTINT—6-90) Completely integrable chains of spin 
1. Borovik, A.E.; Popkov, V.Yu. AN Ukrainskoj SSR, Kharkov 
(Ukraine). Fiziko-Tekhnicheskij Inst. Nizkikh Temperatur. 1989. [24] 
(In Russian). Source: OSTI; NTIS (US Sales Only); INIS. 

The example of exactly integrable models is used to investigate 
the peculiarities of the nonlinear dynamics of continuous chains of 
spin 1. It is shown that the dynamics of such chains can display in- 
elastic interactions, viz. decay and fusion of magnetic solitons, that 
cannot be described terms of the Landau-Lifshits equation. Exact 
solutions are found. 17 refs.; 2 figs. 


10747 (I1C—92/200) A scalar-vector model of quark- 
antiquark interaction under linear confinement. Chakrabarty, S. 
International Centre for Theoretical Physics, Trieste (Italy). Aug 
1992. [15] Source: OSTI; NTIS (US Sales Only); INIS. 

Considering the idea that the constituent quark mass is the 
dressed sum of current quark mass and dynamical quark mass, 
and using the standard values of current quark masses we obtain 
approximate values of constituent quark masses, which are then 
used in our extensively studied Bethe-Salpeter-reduced potential 
model. We find that the mass formulas become much simpler for 
linear potential ar with zero anomalous magnetic moment (A), the 
values of scalar-vector fraction (7) and ‘a’ in the linear potential be- 
ing (1/4) and (1/5) respectively. Also, some of the quantities can be 
related to each other and the match with experimental data is 
good. (author). 18 refs, 3 tabs. 


10748 (IC—92/201) A quark structure of hadrons and nu- 
clei. Chakrabarty, S. (international Centre for Theoretical Physics, 
Trieste (Italy)); Deoghuria, S. International Centre for Theoretical 
Physics, Trieste (Italy). Aug 1992. [101] Source: OSTI; NTIS (US 
Sales Only); INIS. 

In this review we look into the recent understanding of mesons, 
baryons and nuclei as few quark bound states within the frame- 
work of quantum chromodynamics (QCD). In particular, we have 
reviewed our understanding of the nature of confining interaction, 
the spin - dependence of colour forces and the role of non- 
perturbative effects in the study of quark forces in the potential 
model approach. We also give a comparative study of results ob- 
tained by several potential models with reference to the 
experimental data. We find that although the Lorentz nature of con- 
finement and the nature of spin-dependent colour forces have 
been better understood now, only a partial understanding of these 
problems are obtained so far. Our study reveals that properties of 
baryons could be explained by the same potential model which 
successfully describe the mesons. However, the nuclei require chi- 
ral symmetry and non-perturbative methods for their description. 
We also discuss the relation between constituent, current and 
dynamical quark masses. We conclude that QCD motivated ap- 
proaches have shown much success in explaining many results on 
hadronic and nuclear data. (author). 212 refs, 14 tabs. 


10749 (l\C-92/272) The dyon solutions of SO(10) unifica- 
tion in curved spacetime. Jiang Yuanfang (International Centre 
for Theoretical Physics, Trieste (Italy)); Zhang Zhaogin. Interna- 
tional Centre for Theoretical Physics, Trieste (Italy). Sep 1992. [15] 
Source: OSTI; NTIS (US Sales Only); INIS. 

By solving the SO(10) Einstein-Yang-Mills-Higgs equation in the 
curved spacetime, we obtain the Reissner-Nordstrom type solution 
for the SO(10) dyon. We show that the SO(10) global monopole 
produced a repulsive gravitational field outside the core in addition 
to a solid angular deficit. (author). 15 refs. 
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10750 (IC-92/288) Heavier fermions and fine-tuning prob- 
lem in top condensate scheme. Zhou Bangrong. International 
Centre for Theoretical Physics, Trieste (Italy). Sep 1992. [10] 
Source: OSTI; NTIS (US Sales Only); INIS. 

The analysis in the bubble approximation indicates that a heavier 
quark-lepton generation with the degenerate mass my in the range 
of 163-353 GeV added in the top condensate scheme could make 
the momentum cut-off A come down to 10®-5x10° GeV when m = 
160 GeV is taken. This could greatly alleviate the fine-tuning prob- 
lem. The Higgs boson °,° will obey the mass constraint 2 
M<Mgoe<2 my. The maximal number of the allowed heavy 
fermion generations is estimated and the possible compositeness 
origin of the effective four-fermion interactions is discussed. (au- 
thor). 13 refs, 3 tabs. 


10751 (IC—92/289) Four-fermion interactions from n gener- 
ations and minimal dynamical breaking of electroweak gauge 
group. Zhou Bangrong. International Centre for Theoretical 
Physics, Trieste (Italy). Sep 1992. [22] Source: OSTI; NTIS (US 
Sales Only); INIS. 

The n fermion generation extension of the Nambu-Jona Lasinio 
(NJL) mechanism of spontaneous breaking of the electroweak 
gauge group Su, (2)xUy(1) is proven in the bubble approximation. 
When both the minimal Higgs condition and the gap equation are 
satisfied, the explicit calculations of the propagators for bound 
states indicate that only a neutral massive Higgs boson, a neutral 
and two charged massless Goldstone bosons emerge from the the- 
ory and they are now some definite combinations of the spin-zero 
bound state modes consisted of the n generations of fermions. The 
mass of the Higgs boson is restricted between the double mass of 
the lightest and the heaviest fermions but more approaches the lat- 
ter. We also give the inverse propagators for the charged and the 
neutral electroweak gauge bosons including the insertion of the 
three Goldstone bosons in the vacuum polarizations and display 
the composite Higgs mechanism generating the masses of the W+ 
and Z° bosons. (author). 9 refs. 


10752 (IC-92/301) The ring structure of chiral operators 
for minimal models coupled to 2D gravity. Sarmadi, M.H. Inter- 
national Centre for Theoretical Physics, Trieste (Italy). Sep 1992. 
[8] Source: OSTI; NTIS (US Sales Only); INIS. 

The BRST cohomology ring for (p,q) models coupled to gravity is 
discussed. In addition to the generators of the ghost number zero 
ring, the existence of a generator of ghost number - 1 and its 
inverse is proved and used to construct the entire ring. Some com- 
ments are made regarding the algebra of the vector fields on the 
ring and the supersymmetric extension. (author). 13 refs. 


10753 (IC-92/316) S' x S? as a bag membrane and its 
Einstein-Weyl geometry. Rosu, H. International Centre for Theo- 
retical Physics, Trieste (Italy). Oct 1992. [9] Source: OSTI; NTIS 
(US Sales Only); INIS. 

In the hybrid skyrmion in which an anti-de Sitter bag is embed- 
ded into the skyrmion configuration a S' x S* membrane is lying 
on the compactified spatial infinity of the bag. The connection be- 
tween the quark degrees of freedom and the mesonic ones is 
made through the membrane. This 3-dimensional manifold is at the 
same time Weyl-Einstein space. We present what is known until 
the present time to people working in the differential geometry of 
these spaces. (author). 11 refs. 


10754 (IC-92/328) Planck scale effects on the Majoron. 
Akhmedov, E.Kh. (International School of Advanced Studies, Tri- 
este (Italy)); Berezhiani, Z.G.; Mohapatra, R.N.; Senjanovic, G. 
International Centre for Theoretical Physics, Trieste (Italy). 
Oct 1992. [9] (UMDHEP-93-020;LMU—12/92;SISSA—149/92/EP.). 
Source: OSTI; NTIS (US Sales Only); INIS. 

The hypothesis that non-perturbative gravitational effects lead to 
explicit breaking of global symmetries is considered in the context 
of Majoron models. We find that the nonvanishing Majoron mass 
generated by these effects can overclose the universe unless the 
massive Majoron is unstable. The cosmological mass density con- 
straints can then be satisfied only if Vg. < 10 TeV, where Vp, is 
the scale of B - L symmetry breaking. (author). 10 refs. 


10755 (IC-92/338) The AS = 1 effective non-leptonic La- 
grangian in the standard model: Dimension eight operators. 
Penin, A.A. (AN SSSR, Moscow (Russian Federation). Inst. 
Yadernykh Issledovanij); Pivovarov, A.A. International Centre for 
Theoretical Physics, Trieste (Italy). Oct 1992. [7] Source: OSTI; 
NTIS (US Sales Only); INIS. 

The effective non-leptonic AS = 1 Lagrangian up to dimension 
eight operators is derived within the Standard Model to the leading 
order in strong interactions. An application of the obtained results 
for solving the long standing problem of the considerable enhance- 
ment of the AT = 1/2 amplitudes in kaon decays is briefly 
discussed. (author). 7 refs. 


10756 (IC—92/368) Standard model without Higgs particles. 
Kovalenko, S.G. International Centre for Theoretical Physics, Tri- 
este (Italy). Oct 1992. [10] Source: OSTI; NTIS (US Sales Only); 
INIS. 

A modification of the standard model of electroweak interactions 
with the nonlocal Higgs sector is proposed. Proper form of nonlo- 
cality makes Higgs particles unobservable after the electroweak 
symmetry breaking. They appear only as a virtual state because 
their propagator is an entire function. We discuss some specific 
consequences of this approach comparing it with the conventional 
standard model. (author). 12 refs. 


10757 (IFVE-OTF-91-171) Proton spin: the role of quark- 
gluon and hadron degrees of freedom. Kiselev, A.V.; Petrov, 
V.A. Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Serpukhov (Russian Federation). Inst. Fiziki Vysokikh Ehn- 
ergij. 1991. [45] (In Russian). Source: OSTI; NTIS (US Sales 
Only); INIS. 

Submitted to Teor. Mat. Fiz. 

A theoretical analysis of the proton spin structure is conducted 
both in terms of parton and hadron fields. Diagonal matrix element 
(ME) of the axial singlet quark current appears to be the object of 
consideration of the given review. This ME describes the total 
quark contribution to the spin part of the proton angular momen- 
tum, and its component values are directly linked with the 
experimentally measured values. 69 refs.; 8 figs. 


10758 (IHEP-OTF—-92-31) Confinement phase transition in 
gluodynamics. Sveshnikov, N.A.; Timoshenko, E.G. Gosu- 
darstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Serpukhov (Russian Federation). Inst. Fiziki Vysokikh Ehnergij. 
1992. [10] (IFVE-OTF-—92-31.). Source: OSTI; NTIS (US Sales 
Only); INIS. 

The study of the effective free energy of SU(2)-gluodynamics 
were continued. The earlier used Ansatz is shown to be the only 
one which provides stability. The generalization for the SU(3) group 
has been obtained. 9 refs.; 2 figs.; 1 tab. 


10759 (INIS-mf-13382) Second research workshop on 
Quantum Optics. Weizmann Inst. of Science, Rehovoth (Israel). 
22 Jun 1992/47] (CONF-9206338—: 2. research workshop on 
quantum optics, Rehovot (Israel), 22-26 Jun 1992). Source: OST]; 
NTIS (US Sales Only); INIS. 

Some new researches in quantum nonlinear optics and quantum 
electrodynamics were presented in the workshop. (author). 


10760 (INIS-mf-13382, pp. 2) Advances in laser cooling. 
Cohen-Tannoudji, Claude (College de France, 75 - Paris (France)). 
Weizmann Inst. of Science, Rehovoth (Israel). 22 Jun 1992. 
(CONF-9206338—: 2. research workshop on quantum optics, Re- 
hovot (Israel), 22-26 Jun 1992). In Second research workshop on 
quantum optics. [47] Order Number DE93612893. Source: OST]; 
NTIS (US Sales Only); INIS. 

Short communication. PHOTON-ATOM COLLISIONS/energy- 
level transitions; LASER RADIATION; ONE-DIMENSIONAL 
CALCULATIONS; ZEEMAN EFFECT 


10761 (INIS-mf-13382, pp. 3) Laser cooled atomic beams 
for atom optics. Faulstich, A. (Konstanz Univ. (Germany). Fakul- 
taet fuer Physik); Mylnek, J. Weizmann Inst. of Science, Rehovoth 
(Israel). 22 Jun 1992. (CONF-9206338—: 2. research workshop on 
quantum optics, Rehovot (Israel), 22-26 Jun 1992). In Second re- 
search workshop on quantum optics. [47] Order Number 
DE93612893. Source: OSTI; NTIS (US Sales Only); INIS. 
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Short communication. ATOMIC BEAMS/beam cooling; COHER- 
ENT RADIATION; LASER RADIATION 


10762 (INIS-mf-13382, pp. 4) Electromagnetically induced 
transparency. Harris, S.E. (Stanford Univ., CA (United States)). 
Weizmann Inst. of Science, Rehovoth (israel). 22 Jun 1992. 
(CONF-9206338-: 2. research workshop on quantum optics, Re- 
hovot (israel), 22-26 Jun 1992). In Second research workshop on 
quantum optics. [47] Order Number DE93612893. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short communication. PHOTON-ATOM 
electromagnetic interactions; OPACITY 


10763 (INIS-mf-13382, pp. 5) Enhancing the index of re- 
fraction via quantum coherence: Quantum noise quenching 
and applications. Scully, M.O. (New Mexico Univ., Albuquerque, 
NM (United States). Center for Advanced Studies). Weizmann Inst. 
of Science, Rehovoth (israel). 22 Jun 1992. (CONF-9206338—: 2. 
research workshop on quantum optics, Rehovot (israel), 22-26 Jun 
1992). In Second research workshop on quantum optics. [47] Or- 
der Number DE93612893. Source: OSTi; NTIS (US Sales Only); 
INIS. 

Short communication. LASER RADIATION/coherent radiation; 
BACKGROUND NOISE; QUENCHING; REFRACTIVITY 


10764 (INIS-mf—13382, pp. 6) Experimental realization of 
coherent control and stimulated symmetry breaking. Shapiro, 
M. (Weizmann Inst. of Science, Rehovoth (Israel). Dept. of Chemi- 
cal Physics and Structural Chemistry). Weizmann Inst. of Science, 
Rehovoth (Israel). 22 Jun 1992. (CONF-9206338—-: 2. research 
workshop on quantum optics, Rehovot (Israel), 22-26 Jun 1992). In 
Second research workshop on quantum optics. [47] Order Number 
DE93612893. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. COHERENT PRODUCTION/symmetry 
breaking; IONIZATION 


10765 (INIS-mf—-13382, pp. 7) Near dipole-dipole interac- 
tions in quantum and nonlinear optics. Bowden, Charles M. 
(Redstone Scientific Information Center, Redstone Arsenal, AL 
(United States)). Weizmann Inst. of Science, Rehovoth (Israel). 22 
Jun 1992. (CONF-9206338-: 2. research workshop on quantum 
optics, Rehovot (Israel), 22-26 Jun 1992). In Second research 
workshop on quantum optics. [47] Order Number DE93612893. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. ELECTROMAGNETIC INTERACTIONS/ 
dipole moments; NONLINEAR OPTICS 


10766 (INIS-mf-13382, pp. 8) Dephasing in GaAs quantum 
wells. Prior, Yehiam (Weizmann Inst. of Science, Rehovoth (Is- 
rael). Dept. of Chemical Physics and Structural Chemistry). 
Weizmann Inst. of Science, Rehovoth (Israel). 22 Jun 1992. 
(CONF-9206338-: 2. research workshop on quantum optics, Re- 
hovot (Israel), 22-26 Jun 1992). In Second research workshop on 
quantum optics. [47] Order Number DE93612893. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short communication. ENERGY-LEVEL TRANSITIONS/excitons; 
GALLIUM ARSENIDES/energy-level transitions; EXCITONS; NON- 
LINEAR PROBLEMS; THIN FILM STORAGE DEVICES 


10767 (INIS-mf—13382, pp. 9) Coherent population transfer 
with delayed pulses in multi-state systems. Oreg, J. (Israel 
Atomic Energy Commission, Beersheba (Israel). Nuclear Research 
Center-Negev); Bergmann, K.; Shore, B.W.; Rosenwaks. Weiz- 
mann Inst. of Science, Rehovoth (Israel). 22 Jun 1992. 
(CONF-9206338—: 2. research workshop on quantum optics, Re- 
hovot (Israel), 22-26 Jun 1992). In Second research workshop on 
quantum optics. [47] Order Number DE93612893. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short communication. ENERGY-LEVEL TRANSITIONS/adiabatic 
approximation; POPULATION INVERSION 


10768 (INIS-mf—13382, pp. 12-13) Precision measurements 
of van der Waals and radiative shift in cavity quantum electro- 
dynamics (QED). Haroche, Serge (Ecole Normale Superieure, 75 
- Paris (France)). Weizmann Inst. of Science, Rehovoth (Israel). 22 
Jun 1992. (CONF-9206338-: 2. research workshop on quantum 
optics, Rehovot (Israel), 22-26 Jun 1992). In Second research 
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workshop on quantum optics. [47] Order Number DE93612893. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. ATOMS/energy-level transitions; ATOMS; 
ENERGY LEVELS 


10769 (INIS-mf-13382, pp. 14) Applied Cavity QED: Micro- 
masers as Which-Way Detectors. Engibert, Berthold-George 
(Muenchen Univ. (Germany)); Walther, Herbert. Weizmann Inst. of 
Science, Rehovoth (Israel). 22 Jun 1992. (CONF-9206338—: 2. re- 
search workshop on quantum optics, Rehovot (Israel), 22-26 Jun 
1992). In Second research workshop on quantum optics. [47] Or- 
der Number DE93612893. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short communication. PHOTON-ATOM COLLISIONS/masers; 
MASERS; QUANTUM ELECTRONICS 


10770 (INIS-mf-13382, pp. 15) Measurements in quantum 
optics. Schenzle, Axel (Muenchen Univ. (Germany)). Weizmann 
Inst. of Science, Rehovoth (israel). 22 Jun 1992. (CONF-9206338— 
: 2. research workshop on quantum optics, Rehovot (Israel), 22-26 
Jun 1992). In Second research workshop on quantum optics. [47] 
Order Number DE93612893. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short communication. PHOTON-ATOM COLLISIONS/masers; 
MASERS; QUANTUM ELECTRODYNAMICS 


10771 (INIS-mf-13382, pp. 16) Quantum field model of in- 
jected atomic beam in the micromaser. Cresser, J.D. (Macquarie 
Univ., North Ryde, NSW (Australia). School of Mathematics and 
Physics). Weizmann Inst. of Science, Rehovoth (Israel). 22 Jun 
1992. (CONF-9206338—: 2. research workshop on quantum optics, 
Rehovot (israel), 22-26 Jun 1992). In Second research workshop 
on quantum optics. [47] Order Number DE93612893. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication. PHOTON-ATOM COLLISIONS/quantum 
electrodynamics; ATOMIC BEAMS; MASERS 


10772 (INIS-mf—13382, pp. 17-18) Conditional preparation 
and detection of Schroedinger cats. Sherman, B. (Weizmann 
Inst. of Science, Rehovoth (Israel). Dept. of Chemical Physics and 
Structural Chemistry); Kurizki, G. Weizmann Inst. of Science, Re- 
hovoth (Israel). 22 Jun 1992. (CONF-9206338-: 2. research 
workshop on quantum optics, Rehovot (israel), 22-26 Jun 1992). In 
Second research workshop on quantum optics. [47] Order Number 
DE93612893. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. QUANTUM FIELD THEORY /energy-level 
transitions; EXCITED STATES 


10773 (INIS-mf-13382, pp. 22-24) Cavity QED in micro- 
droplets. Lai, H.M. (Chinese Univ. of Hong Kong, Shatin (Hong 
Kong)); Leung, P.T.; Young, K. Weizmann Inst. of Science, Re- 
hovoth (Israel). 22 Jun 1992. (CONF-9206338-: 2. research 
workshop on quantum optics, Rehovot (Israel), 22-26 Jun 1992). In 
Second research workshop on quantum optics. [47] Order Number 
DE93612893. Source: OSTI; NTIS (US Sales Only); INIS. 

There has been substantial interest in QED processes in cavities 
whose dimensions cannot be regarded as infinite compared with 
the optical wavelength. For example, the radiative transition rates 
for a highly excited atom in a microwave cavity can be drastically 
affected by tuning the cavity onto or away from the transition line. 
There are two ways of describing this effect. First, one could con- 
sider the nontrivial variation of the vacuum fluctuations of the 
electromagnetic fields through the eigenfunction expansion for the 
particular geometry. Another formulation, which is entirely equiva- 
lent, is based on Purcell’s intuitively appealing statement Rate = 
2x—M— p. (authors). 


10774 (INIS-mf-13382, pp. 25-26) Stimulated emission from 
microspheres. Chang, Richard K. (Yale Univ., New Haven, CT 
(United States). Dept. of Applied Physics). Weizmann Inst. of 
Science, Rehovoth (Israel). 22 Jun 1992. (CONF-9206338-: 2. re- 
search workshop on quantum optics, Rehovot (Israel), 22-26 Jun 
1992). In Second research workshop on quantum optics. [47] Or- 
der Number DE93612893. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short communication. STIMULATED EMISSION/microspheres; 
BRILLOUIN EFFECT; RAMAN EFFECT; MICROSPHERES 





10775 (INIS-mf—13382, pp. 27) Random mode coupling in 
microspheres. Akulin, V.M. (Max-Planck-Institut fuer Quantenop- 
tik, Garching (Germany)); Kurizki, G. Weizmann Inst. of Science, 
Rehovoth (israel). 22 Jun 1992. (CONF-9206338-: 2. research 
workshop on quantum optics, Rehovot (israel), 22-26 Jun 1992). In 
Second research workshop on quantum optics. [47] Order Number 
DE93612893. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. VISIBLE RADIATION/resonance scatter- 
ing; MICROSPHERES 


10776 (INIS-mf—13382, pp. 30) Atomic-beam interaction 
with microresonator fields in photonic band structures. Sher- 
man, B. (Weizmann Inst. of Science, Rehovoth (israel). Dept. of 
Chemical Physics and Structural Chemistry); Kurizki, G.; Kadyshe- 
vitch, A. Weizmann Inst. of Science, Rehovoth (Israel). 22 Jun 
1992. (CONF-9206338—: 2. research workshop on quantum optics, 
Rehovot (Israel), 22-26 Jun 1992). In Second research workshop 
on quantum optics. [47] Order Number DE93612893. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication. QUANTUM ELECTRODYNAMICS/ 
resonating-group method; ATOMIC BEAMS; RESONATORS 


10777 (INIS-mf-13382, pp. 36) Spatial solitons in quantum 
nonlinear optics. Chiao, Raymond Y. (California Univ., Berkeley, 
CA (United States). Dept. of Physics); Deutsch, lvan H. Weizmann 
inst. of Science, Rehovoth (Israel). 22 Jun 1992. (CONF-9206338— 
: 2. research workshop on quantum optics, Rehovot (israel), 22-26 
Jun 1992). In Second research workshop on quantum optics. [47] 
Order Number DE93612893. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short communication. NONLINEAR OPTICS/nonlinear problems; 
ALKALI METALS; RESONATORS; SOLITONS; SPATIAL DISTRI- 
BUTION; VAPORS 


10778 (INIS-mf-13382, pp. 39-40) Quantum description of 
light propagating in directional and contradirectional couplers. 
Ben-Aryeh, Y. (Technion-lsrael Inst. of Tech., Haifa (Israel). Dept. 
of Physics). Weizmann Inst. of Science, Rehovoth (Israel). 22 Jun 
1992. (CONF-9206338—: 2. research workshop on quantum optics, 
Rehovot (israel), 22-26 Jun 1992). In Second research workshop 
on quantum optics. [47] Order Number DE93612893. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication. VISIBLE RADIATION/quantization; 
THREE-DIMENSIONAL CALCULATIONS; QUANTIZATION; WAVE 
PROPAGATION 


10779 (INIS-mf-13382, pp. 29) Electromagnetic mi- 
croresonators in 3-dimensional photonic band structures. 
Yablonocitch, Eli (Bellcore, Red Bank, NJ, (United States)). Weiz- 
mann Inst. of Science, Rehovoth (Israel). 22 Jun 1992. 
(CONF-9206338—-: 2. research workshop on quantum optics, Re- 
hovot (Israel), 22-26 Jun 1992). In Second research workshop on 
quantum optics. [47] Order Number DE93612893. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short communication. PHOTON-ELECTRON INTERACTIONS/ 
dielectric materials; PHOTON EMISSION 


10780 (INIS-mf-13430, pp. 177) Production of fermionic 
charge in external fields. Gruebl, G. (Innsbruck Univ. (Austria). 
Inst. fuer Theoretische Physik); Reitberger, C. Oesterreichische 
Physikalische Gesellschaft, Vienna (Austria). 1992. [216] (in Ger- 
man). (CONF-9209309—: 42. annual convention of the Austrian 
Physical Society, Vienna (Austria), 21-25 Sep 1992). In 42nd an- 
nual convention of the Austrian Physical Society, September 
21st-25th 1992, Vienna Technical University. Order Number 
DE93617676. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. QUANTUM ELECTRODYNAMICS /particle 
production; FERMIONS; POTENTIALS 


10781 (INIS-SU-327/A, pp. 84-92) Quantum chromodynami- 
cal investigation of the spin effects in the Drell-Yan and pions 
photoproduction processes. Sadykov, F.S. (Azerbajdzhanskij 
Gosudarstvennyj Univ., Baku (Azerbaijan)); Bashirov, M.M. Gosu- 
darstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Serpukhov (Russian Federation). Inst. Fiziki Vysokikh Ehnergijj. 
1990. [455] (CONF-8909270—: 3. workshop on high energy spin 
physics, Protvino (USSR), 5-7 Sep 1989). In Spin-89: 3. Workshop 
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on high energy spin physics. Order Number DE93615286. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Spin effects conditioned by two- and three-gluon interactions in 
the Drell-Yan processes and pion photoproduction in pp-bar-type 
reactions are analysed within the scope of the quark-parton model. 
Spin dependence of distribution function and fragmentation of par- 
tons is shown. 6 refs.; 3 figs. 


10782 (INIS-SU-327/A, pp. 57-65) Polarized deep inelastic 
scattering and the spin structure of the nucleon. Gamet, R. 
Gosudarstvennyj Komitet po Ispol'zovaniyu Atomnoj Ehnergii 
SSSR, Serpukhov (Russian Federation). Inst. Fiziki Vysokikh Ehn- 
ergij. 1990. [455] (CONF-8909270—: 3. workshop on high energy 
spin physics, Protvino (USSR), 5-7 Sep 1989). In Spin-89: 3. 
Workshop on high energy spin physics. Order Number 
DE93615286. Source: OSTI; NTIS (US Sales Only); INIS. 

The laboratories of the University of Liverpool measured asym- 
metry parameter in deep inelastic scattering of longitudinally 
polarized nucleons. Dependence of AP, proton asymmetry parame- 
ter on the value of Feynman variable and the square momentum 
transfer Q* is presented as compared to the SLAC and EMC labo- 
ratory data. Spin-depending structural proton function at Q* = 10 
GeV is discussed. 25 refs.; 4 figs. 


10783 (INIS-SU-327/A, pp. 158-162) P odd effects in 
threshold deuteron electrodesintegration. Afanas’ev, A.V. (AN 
Ukrainskoj SSR, Kharkov (Ukraine). Fiziko-Tekhnicheskij Inst.); 
Rekalo, M.P. Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj 
Ehnergii SSSR, Serpukhov (Russian Federation). Inst. Fiziki 
Vysokikh Ehnergij. 1990. [455] (CONF-8909270—: 3. workshop on 
high energy spin physics, Protvino (USSR), 5-7 Sep 1989). In 
Spin-89: 3. Workshop on high energy spin physics. Order Number 
DE93615286. Source: OSTI; NTIS (US Sales Only); INIS. 

An analysis of p-odd asymmetries conditioned by neutral weak 
currents in e~ +d -> e-— +n +p reaction near a threshold with an 
unpolarized deuteron is presented. P-odd asymmetries of the reac- 
tion under investigation are calculated for electron scattering 
angles Q, = 155 deg and Q, = 70 deg. 12 refs.; 2 figs. 


10784 (INIS-SU-327/A, pp. 114-119) Elastic scattering of 
polarized protons at high energies. Enkovskij, L.L. (AN Ukrain- 
skoj SSR, Kiev (Ukraine). Inst. Teoreticheskoj Fiziki); Sergeev, 
V.S.; Struminskij, B.V. Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Serpukhov (Russian Federation). Inst. 
Fiziki Vysokikh Ehnergij. 1990. [455] (In Russian). (CONF- 
8909270—-: 3. workshop on high energy spin physics, Protvino 
(USSR), 5-7 Sep 1989). In Spin-89: 3. Workshop on high energy 
spin physics. Order Number DE93615286. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The present report is dedicated to the study of polarized proton 
elastic scattering at high energies and small values of transfered 
momentum where the perturbative methods of quantum chromody- 
namics can not be applied. Within the framework of geometrical 
model it is shown that a contribution of anomalous chromomagnetic 
pomeron momentum shall be accounted for in the description of 
the data on polarization in pp-scattering at high energies. 6 refs. 


10785 (INIS-SU-327/A, pp. 143-150) Elimination of power 
divergences in high-spin interaction models and polarization 
investigations. Kopeliovich, B.Z. (Joint Inst. for Nuclear Research, 
Dubna (Russian Federation)); Zakharov, B.G. Gosudarstvennyj 
Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Serpukhov 
(Russian Federation). Inst. Fiziki Vysokikh Ehnergij. 1990. [455] 
(CONF-8909270-: 3. workshop on high energy spin physics, 
Protvino (USSR), 5-7 Sep 1989). In Spin-89: 3. Workshop on high 
energy spin physics. Order Number DE93615286. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The processes of electro-photoproduction of pions in the region 
of A-1232 baryon birth are analyzed to obtain accurate information 
on contributions of high-spin hadron and nucleus states into the 
amplitudes of different electromagnetic processes. Contributions of 
high-spin hadron and nucleus states into the amplitudes of the pro- 
cesses under investigation are discussed using electron-nucleon 
and photon-nucleon interactions as an example. Problems of the 
effect of hadron and nucleus polarization at high energies in xA -> 
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hX, KA ->hX, pA -> hX reactions on the principle of current con- 
servation, are discussed. 15 refs.; 2 figs. 


10786 (INIS-SU-327/A, pp. 151-152) Polarization in the in- 
clusive processes. Ryskin, M.G. (AN SSSR, Leningrad (Russian 
Federation). Inst. Yadernoj Fiziki). Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Serpukhov (Russian Feder- 
ation). Inst. Fiziki Vysokikh Ehnergij. 1990. [455] (in Russian). 
(CONF-8909270—: 3. workshop on high energy spin physics, 
Protvino (USSR), 5-7 Sep 1989). In Spin-89: 3. Workshop on high 
energy spin physics. Order Number DE93615286. Source: OSTI; 
NTIS (US Sales Only); INIS. 

A simple model is discussed in which polarization effects are 
conditioned by the interaction of quark spin with a color magnetic 
field of color string (color flux tube) formed after inelastic collision 
of two fast hadrons. The proposed model allows to describe A- 
hyperon polarization depending on its longitudinal and transverse 
momenta as well as asymmetry of inclusive formation of neutral pi- 
ons on the polarized proton. 


10787 (INIS-SU-330) Potential quark model for stationary 
states of non-strange baryons. Inopin, E.V.; Inopin, A.E. Go- 
sudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Moscow (Russian Federation). Tsentral’nyj) Nauchno- 
Issledovatel’skij Inst. Informatsii i Tekhniko-Ehkonomicheskikh 
Issledovanij po Atomnoj Nauke i. 1989. [37] (In Russian). Source: 
OSTI; NTIS (US Sales Only); INIS. 

Consideration of physics of non-strange baryon resonances of 
even and odd parity from the view point of quark models is carried 
out. The papers of Karl-isgur, Cuttkovsky-Forsyth et al., who calcu- 
lated masses of N-, A-resonances are analysed. It is shown that 
the suggested model satisfactorily describes mass spectrum of N-, 
A-resonances, predicting splitting of certain known resonances and 
occurence of new not yet ascertained resonances. 25 refs.; 6 tabs. 


10788 (INP-MSU—91-42-236) Behaviour of the intermittency 
exponents and a quark-gluon plasma formation in the heavy 
ion collisions. Levchenko, B.B. Moskovskij Gosudarstvennyj 
Univ., Moscow (Russian Federation). Nauchno-lssledovatel'skij 
inst. Yadernoj Fiziki. 1991. [9] (NIIYaF-MGU—91-42-236.). Source: 
OSTI; NTIS (US Sales Only); INIS. 

Within the framework of the multiple scattering model of nucleus- 
nucleus collision the normalized factorial moments of q particle are 
calculated and the behaviour of the anomalous fractal dimensions 
d, are analyzed. If any collective effects are absent for central colli- 
sions of heavy nuclei all d, vanish and no possibility to discriminate 
the effects of multiple scattering in nuclei, the first order phase tran- 
sition and self-similar cascade mechanism of particle production in 
intranuclei subprocesses. Existence of a q dependence of dy for 
central collisions of heavy nuclei can be a signature of particle pro- 
duction processes like the second order phase transition. 10 refs. 


10789 (ITP-91-103) Filamentation instability of hot quark- 
gluon plasma with hard jet. Pavienko, O.P. AN Ukrainskoj SSR, 
Kiev (Ukraine). Inst. Teoreticheskoj Fiziki. 1991. [12] Source: OSTI; 
NTIS (US Sales Only); INIS. 

The filamentation instability of the quark-gluon plasma (QGP) 
caused by the hard jet of colored partons propagating through 
QGP is considered. The analysis is carried out with the successive 
account of plasma dispersion characteristics related to the 
expected high temperature of the quark-gluon matter in ultrarela- 
tivistic nuclear collisions. It is pointed to the opportunity for the 
diagnostics of the QGP initial temperature using hard jets on the 
basis of the filamentation effect. 16 refs.; 2 figs. (author). 


10790 (ITP-92-10) Gluon gas viscosity in nonperturbative 
region. Il'in, S.V.; Mogilevskij, O.A.; Smolyanskij, S.A.; Zinov'ev, 
G.M. AN Ukrainskoj SSR, Kiev (Ukraine). Inst. Teoreticheskoj 
Fiziki. 1992. [12] Source: OSTI; NTIS (US Sales Only); INIS. 

Using the Green-Kubo-type formulae and the cutoff model moti- 
vated by Monte Carlo lattice gluodynamics simulations we find the 
temperature behaviour of shear viscosity of gluon gas in the region 
of deconfinement phase transition. 22 refs.; 1 fig. (author). 


10791 (ITP-92-12) Gauge Independence of the Aj- 
condensate. Skalozub, V.V. AN Ukrainskoj SSR, Kiev (Ukraine). 
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Inst. Teoreticheskoj Fiziki. 1992. [12] Source: 
Sales Only); INIS. 

The problem of gauge dependence of the zero gauge field 
component condensate. A,=const, in the framework of finite tem- 
perature SU(2) gluodynamics is investigated. In straight-forward 
calculations it is shown that the two-loop effective action W(Ao,¢) 
satisfies the generalized Nielsen identity. Thus, the gauge invari- 
ance of the A,-condensation is proved. 12 refs. (author). 


OSTI; NTIS (US 


10792 (JINR-E-4-91-574) Regularization of the multipolar 
form of quantum electrodynamics. Shirokov, M.|. Joint Inst. for 
Nuclear Research, Dubna (Russian Federation). Lab. of Theoreti- 
cal Physics. 1991. [14] Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to Int. J. Mod. Phys. A. 

The multipolar form of quantum electrodynamics has been pro- 
posed by Power, Zienau et al. It is widely used in nonrelativistic 
calculations but has the deficiency: its Hamiltonians has a 
divergent operator term. It is shown that the divergency can be re- 
moved by a regularization of the unitary transformation which 
converts the Coulomb gauge into the multipolar form. The regular- 
ized multipolar form is proven to have the same ultraviolet radiative 
divergencies as the Coulomb gauge electrodynamics. It is also 
demonstrated that the interaction with soft photons is represented 
by the usual electric dipole term eqE and interatomic Coulomb in- 
teractions persist to be absent. 17 refs.; 2 figs. 


10793 (RAL—92-018, pp. 191-264) The standard model and 
beyond. Maxwell, C. (Durham Univ. (United Kingdom)). Rutherford 
Appleton Lab., Chilton (United Kingdom). 1992. (CONF-9109464—: 
School for young high energy physicists, Abingdon (United King- 
dom), 1-14 Sep 1991). In Proceedings of the School for Young High 
Energy Physicists: Lectures delivered at the School for Young High 
Energy Physicists, Rutherford Appleton Laboratory/The Cosener’s 
House, Abingdon (GB), 1-14 September 1991. [857] Order Num- 
ber DE93616841. Source: OSTI; NTIS (US Sales Only); INIS. 

This lecture is one of four delivered at the School for Young High 
Energy Physicists held at Rutherford Appleton Laboratory in 
September 1991. The author starts by discussing increasingly 
sophisticated ideas about weak interactions. Glashow’s and Wein- 
berg’s models are explained and various unification groups are 
examined as candidates to form the basis of the Glashow- 
Weinberg-Salam Standard Model. The lecture moves on to discuss 
the possibility of Grand Unified Theories and supersymmetry, and 
finishes with a set of exercises for students. (UK). 


10794 (RAL—92-018, pp. 265-357) Selected topics in phe- 
nomenology of the standard model. Roberts, R.G. (Rutherford 
Appleton Lab., Chilton (United Kingdom)). Rutherford Appleton 
Lab., Chilton (United Kingdom). 1992. (CONF-9109464—: School 
for young high energy physicists, Abingdon (United Kingdom), 1-14 
Sep 1991). In Proceedings of the School for Young High Energy 
Physicists: Lectures delivered at the School for Young High Energy 
Physicists, Rutherford Appleton Laboratory/The Cosener's House, 
Abingdon (GB), 1-14 September 1991. [357] Order Number 
DE93616841. Source: OSTI; NTIS (US Sales Only); INIS. 

We begin with the structure of the proton which is revealed 
through deep inelastic scattering of nucleons by electron/muon or 
neutrino scattering off nucleons. The quark parton model is de- 
scribed which leads on to the interaction of quarks and gluons - 
quantum chromodynamics (QCD). From this parton distributions 
can be extracted and then fed into the quark parton description of 
hadron-hadron collisions. In this way we analyse large py jet 
production, prompt photon production and dilepton, W and Z pro- 
duction (Drell-Yan mechanism), ending with a study of heavy quark 
production. W and Z physics is then discussed. The various defini- 
tions at the tree level of sin?@w are listed and then the radiative 
corrections to these are briefly considered. The data from Euro- 
pean Large Electron-Positron storage rings (LEP) then allow limits 
to be set on the mass of the top quark and the Higgs via these 
corrections. Standard model predictions for the various Z widths 
are compared with the latest LEP data. Electroweak effects in 
e*e- scattering are discussed together with the extraction of the 
various vector and axial-vector couplings involved. We return to 
QCD when the production of jets in e*e~ is studied. Both the LEP 
and lower energy data are able to give quantitative estimates of 








the strong coupling as and the consistency of the various esti- 
mates and those from other QCD processes are discussed. The 
value of as(Mz) actually plays an important role in setting the scale 
of the possible supersymmetry (SUSY) physics beyond the stan- 
dard model. Finally the subject of quark mixing is addressed. How 
the the values of the various CKM matrix elements are derived is 
discussed together with a very brief look at the charge-parity (CP) 
violation and how the standard model is standing up to the latest 
measurements of ¢’/e. (Author). 


10795 (RAL-—92-058) A comment on the quark mixing in 
the supersymmetric SU(4),0(4) GUT model. Ranfone, S. 
Rutherford Appleton Lab., Chilton (United Kingdom). Aug 1992. [9] 
Source: OSTI; NTIS (US Sales Only); INIS. 

The SU(4) x O(4) and the “flipped” SU(5) x U(1) models seem to 
be the only possible Grand Universal Theories (GUT's) derivable 
from string theories with Kac-Moody level K=1. Naively, the SU(4) 
x O(4) model, at least in its minimal GUT version, is characterized 
by the lack of any mixing in the quark sector. In this "Comment” we 
show that, although some mixing may be generated as a conse- 
quence of large vacuum-expectation-values for the scalar partners 
of the right-handed neutrinos, it turns out to be too small by sev- 
eral orders of magnitude, in net contrast with our experimental 
information concerning the Cabibbo mixing. Our result, which 
therefore rules out the minimal SU(4) x O(4) GUT model, also ap- 
plies to “flipped” SU(5) x U(1) in the case of the embedding in 
$O(10). (Author). 


10796 (SLAC—398, pp. 105-153) Experimental tests of QCD: 
Deep inelastic scattering, e*e~ annihilation and hard hadron- 
hadron scattering. Hansi-Kozanecka, T. (Massachusetts Inst. of 
Technology, Cambridge (US)). Stanford Linear Accelerator Center, 
Menlo Park, CA (United States). Sep 1992. DOE Contract AC02- 
76ERO03069. In Proceedings of Summer Institute on particle 
physics: Lepton-Hadron_ scattering. 566p. Order Number 
DE93002490. Source: OSTI; NTIS; INIS. 

In this set of lectures the author examines phenomenological as- 
pects of quantum chromodynamics (QCD) which are relevant for 
lepton-hadron, electron-positron, and hadron-hadron collisions. He 
points how the strength of the strong coupling constant, as, makes 
QCD calculations converge much more slowly in powers of as, 
and missing higher order terms must be carefully estimated. The 
most stringent test of QCD can be performed in deep inelastic lep- 
ton scattering and in e*e~ annihilation. In deep inelastic scattering 
the virtual - or W/Z are used as a probe of the nucleon structure. 
They couple to quarks, not gluons. Only the incoming and outgoing 
lepton have to be measured. The hadronic fluid state does not 
have to be analyzed. In e+e- annihilation the virtual y or Z° de- 
cays to lepton and quark pairs. The branching ratio into quarks is a 
counter for the number of colours available, the detailed structure 
of the final state reflects the radiation of gluons as the initial quark- 
antiquark separate from each other. Quarks and gluons are 
observed here, though in the presence of hadron formation. Hard 
hadron-hadron, or parton-parton collisions provide cross sections 
dominated by the gluon component, which is only weakly mea- 
sured in deep inelastic collisions. Recent experimental results in 
these three areas are reviewed, and compared to QCD calcula- 
tions. Scaling violations and analysis of structure functions in deep 
inelastic scattering are reviewed. QCD in ete- branching to 
hadrons is reviewed near the Z° resonance, and a number of 
cross sections and jet related properties which can be calculated 
as a function of the single parameter as are reviewed. Hadron- 
hadron collisions are reviewed for three processes; jet production, 
direct photon production, and high p. W/Z boson production. 


10797 (SLAC-398, pp. 391-405) Heavy quark physics and 
the CKM matrix. Witherell, M.S. (Univ. of California, Santa Bar- 
bara (US)). Stanford Linear Accelerator Center, Menlo Park, CA 
(United States). Sep 1992. In Proceedings of Summer Institute on 
particle physics: Lepton-Hadron scattering. 566p. Order Number 
DE93002490. Source: OSTI; NTIS; INIS. 

In this paper the author discusses the Cabibbo-Kobayashi- 
Masakawa matrix, which is the source of CP violation in the 
Standard Model. He gives the present experimental status, using 
the unitarity triangle to display the results and the predictions for the 
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CP-violating asymmetries. Finally, he takes increasingly speculative 
looks at 5 and 10 years into the future. 24 refs., 12 figs., 3 tabs. 


10798 (UWThPh-1991-63) Covariant QED without indefinite 
metric. Thirring, W.; Narnhofer, H. Vienna Univ. (Austria). Inst. fuer 
Theoretische Physik. 3 Apr 1992. [15] Source: OSTI; NTIS (US 
Sales Only); INIS. 

We construct for the linearized Higgs model a representation of 
the field operators in a Hilbert space H with the following features: 
(1) H has a positive definite metric but is nonseparable. (2) The 
vacuum is gauge invariant. (3) The gauge variant operators exist 
only in their exponentiated form as unitaries. (4) There is a sub- 
space of H where A,,’“ is represented by 0. (authors). 


10799 (UWThPh-1992-16) Dispersion relation approach to 
the anomaly in 2 dimensions. Adam, C.; Bertimann, R.A.; Hofer, 
P. Vienna Univ. (Austria). Inst. fuer Theoretische Physik. 8 Apr 
1992. [11] Source: OSTI; NTIS (US Sales Only); INIS. 

We calculate the chiral anomaly in 2 dimensions within a disper- 
sion relation approach and we compare its features with the 
n-dimensional regularization scheme. (authors). 


10800 (WIS-PH-92-73) Correlations in the actions of perk 
odic orbits derived from quantum chaos. Argaman, N. 
(Weizmann Inst. of Science, Rehovoth (Israel). Dept. of Physics); 
Doron, E.; Keating, J.; Kitaev, A.; Sieber, M.; Smilansky, U. Weiz- 
mann Inst. of Science, Rehovoth (israel). Dept. of Physics. Sep 
1992. [11] Source: OSTI; NTIS (US Sales Only); INIS. 

Based on semiclassical considerations, we derive universal ex- 
pressions for a weighted two-point correlation function of actions of 
classical periodic orbits in chaotic systems. The derivation is based 
on the assumption that the semiclassical approximation succeeds 
in reproducing the results of Random Matrix Theory for the level 
statistics, even for times which exceed the Heisenberg time. A nu- 
merical study confirms the presence of these unexpected action 
correlations in three classically chaotic systems. We finally discuss 
the intimate relationship with the correlation between pairs of 
primes. (author). 
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Refer also to citation(s) 9896, 9902, 10039, 10062, 10678, 10699, 
10700, 10701, 10702, 10740, 10743, 10796, 10924, 10938, 10941, 
11087, 11106, 11116, 11126, 11565 


10801 (ANL-HEP-CP-92-108) The gluon density. Berger, 
E.L. (European Organization for Nuclear Research, Geneva 
(Switzerland)); Meng, R. Argonne National Lab., IL (United States). 
Dec 1992. 3p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-31109-ENG-38. (CERN-TH— 
6739/92;CONF-921122-17: Meeting of the Division of Particles 
and Fields of the American Physics Society, Batavia, IL (United 
States), 10-14 Nov 1992). Order Number DE93005565. Source: 
OSTI; NTIS; INIS; GPO Dep. 

In next-to-leading order quantum chromodynamics, gluon-gluon 
interactions dominate the production of bottom quarks at hadron 
collider energies, and gluon-quark interactions control inclusive 
prompt photon production at large transverse momentum in pp col- 
lisions at fixed-target energies. Using such data, in conjunction with 
data from deep inelastic lepton scattering, we determine a new 
gluon density whose shape differs substantially from that derived 
from previous fits of data. The new set of parton densities provides 
a good fit to bottom quark, prompt photon, and deep inelastic data, 
including the most recent NMC and CCFR results. 


10802 (ANL-HEP-CP-—92-121) Nuclear rescattering effects 
in pA — dihadrons. Fields, T. (Argonne National Lab., IL (United 
States)); Corcoran, M.D. Argonne National Lab., IL (United States). 
High Energy Physics Div. [1992]. 3p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-31109-ENG-38. 
(CONF-921122-15: Meeting of the Division of Particles and Fields 
of the American Physics Society, Batavia, IL (United States), 10-14 
Nov 1992). Order Number DE93005571. Source: OSTI; NTIS; 
INIS; GPO Dep. 
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Based upon recent dijet angular correlation measurements, we 
point out that the parameter a in the Aa cross section parameteri- 
zation can be substantially affected by the angular acceptance of 
the two-arm spectrometer apparatus used to measure dihadron 
production from nuclear targets. Correction for this acceptance 
effect could well bring the results of some published 400 GeV di- 
hadron experiments into better agreement with each other. 


10803 (BNL-48179) Tau decays: A theoretical perspective. 
Marciano, W.J. Brookhaven National Lab., Upton, NY (United 
States). Nov 1992. 11p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC02-76CH00016. (CONF- 
9209270—2: 2. workshop on tau lepton physics, Columbus, OH 
(United States), 8-11 Sep 1992). Order Number DE93005593. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Theoretical predictions for various tau decay rates are reviewed. 
Effects of electroweak radiative corrections are described. Implica- 
tions for precision tests of the standard model and “new physics” 
searches are discussed. A perspective on the tau decay puzzle 
and 1-prong problem is given. 


10804 (BNL-48251) GALLEX: First results and implications 
for neutrino physics. Hartman, F.X. Brookhaven National Lab., 
Upton, NY (United States). [1992]. 16p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO2-76CH00016. 
(CONF-9207140-3: Stanford Linear Accelerator Center (SLAC) 
summer institute on particle accelerators: third family and the 
physics of flavor, Stanford, CA (United States), 13-24 Jul 1992). 
Order Number DE93004908. Source: OSTI; NTIS; INIS; GPO Dep. 

The GALLEX experiment, located in the Gran Sasso under- 
ground laboratory, completed its first measurements of the 
production rate of Ge-71 from Ga-71 due to solar neutrinos. The 
GALLEX detector is uniquely sensitive to the low energy neutrinos 
produced by proton-proton fusion in the center of the Sun. From 
these first measurements, which cover a period of exposure of 295 
days, a rate of 83 + 19 (stat.) + 8 (syst.) (1 o) SNU [1 x 10(-5® 
captures/target atom - second] is reported. This initial result is two 
standard deviations below the solar model calculations. The impli- 


cations of a neutrino deficit in terms of neutrino flavor oscillations is 
summarized. 


10805 (BNL-48255) Calculating the Isgur-Wise function on 
the lattice. Bernard, C.W. (Washington Univ., St. Louis, MO 
(United States). Dept. of Physics); Shen, Y.; Soni, A. Brookhaven 
National Lab., Upton, NY (United States). [1992]. 4p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 
76CHO0016 ;FGO2-91ER40676 ;FG02-91ER40628. Contract 
PHY-9057173;Grant RGFY92B6. (CONF-9209276-7: LATTICE ‘92: 
lattice field theory, Amsterdam (Netherlands), 15-19 Sep 1992). Or- 
der Number DE93005707. Source: OSTI; NTIS; INIS; GPO Dep. 

We calculate the Isgur-Wise function by measuring the heavy- 
heavy meson transition matrix element on the lattice. The standard 
Wilson action is used for both the heavy and light quarks. Our first 
numerical results are presented. 


10806 (BNL-48256) Results for fg and fp at 6 = 6.3. 
Bernard, C. (Washington Univ., St. Louis, MO (United States). 
Dept. of Physics); Labrenz, J.; Soni, A. Brookhaven National Lab., 
Upton, NY (United States). [1992]. 4p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC02-76CH00016. 
(CONF-9209276-6: LATTICE ‘92: lattice field theory, Amsterdam 
(Netherlands), 15-19 Sep 1992). Order Number DE93005708. 
Source: OSTI; NTIS; INIS; GPO Dep. 

We have computed the decay constants for the B and D 
mesons, using quenched lattices at @ = 6.3, by interpolating be- 
tween the static approximation of Eichten and the conventional 
(“heavy” Wilson fermion) method. A more careful treatment of the 
static result using better sources with longer time-displacements 
and a modification to the Wilson quark normalization to correct ap- 
proximately for lattice effects in the large-am regime have led to 
the elimination of the large discrepancy between the two methods 
which had been previously observed. We report final results, with 
estimates of various systematic errors. 


10807 


(CEA-DAPNIA-SPP-92-05) Measurement of heavy 
flavour production at LEP by their electron decay in ALEPH 
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experiment. Monnier, E. CEA Centre d'Etudes de Saclay, 91 - Gif- 
sur-Yvette (France). Dept. d'Astrophysique, de la Physique des 
Particules, de la Physique Nucleaire et de I'Instrumentation Asso- 
ciee; Paris-6 Univ., 75 (France). Dec 1991. [232] (in French). 
Source: OSTI; NTIS (US Sales Only); INIS. 

In a first theoretical part, this thesis presents the main results 
about the Z° decays in heavy flavours, deduced from the Standard 
Model. Quark fragmentation are briefly developed. Semileptonic 
decays are explained and finally, the main models that are used to 
describe decay processes. In the experimental second part, 
ALEPH detector is described, electron identification means and 
methods, presented and the electromagnetic calorimeter calibra- 
tion, studied. In the last part, the bidimensional distribution of 
momentum-transverse momentum of selected electrons is anal- 
ysed and simulated. The monitoring of background noise and 
systematic errors are also presented. Finally, the physical results 
that have been obtained in this study, are given and discussed. 


10808 (CERN-PPE-91/188) Recent results from the Crystal 
Barrel experiment. The Crystal Barrel Collaboration. European Or- 
ganization for Nuclear Research, Geneva (Switzerland). 9 Oct 
1991. 22p. Sponsored by USDOE, Washington, DC (United 
States); Bundesministerium fuer Forschung und Technologie, Bonn 
(Germany); Science and Engineering Research Council, Swindon 
(United Kingdom); Schweizerischer Nationalfonds zur Foerderung 
der Wissenschaftlichen F DOE Contract FG03-87ER40323. 
(CONF-9107247-1: NAN ‘91, Moscow (Russian Federation), 8-11 
Jul 1991). Order Number DE93004289. Source: OSTI; NTIS; INIS; 
GPO Dep. 

The Crystal Barrel experiment has been constructed and in- 
stalled at the Low Energy Antiproton Ring (LEAR) at CERN. it has 
been fully operational since late 1989. In this talk, recent results of 
meson spectroscopy in pp-annihilations are presented. The main 
emphasis is on all-rieutral annihilations, the study of the strange 
quark content of the proton, and the investigation of the decay 
mode of il particles. A 2** resonance decaying into 7°7°at a mass 


of 1515 + 10 MeV with a width of 120 + 10 MeV has been seen 
in a 37° final state. 


10809 (CONF-9009275-3) Coherent lepton pair production 
from relativistic heavy-ion collisions. Bottcher, C.; Strayer, M.R. 
Oak Ridge National Lab., TN (United States). [1990]. 10p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC05-840R21400. From Pittsburgh workshop on soft lepton pair 
and photon production; Pittsburgh, PA (United States); 6-8 Sep 
1990. Order Number DE93004533. Source: OSTI; NTIS; INIS; 
GPO Dep. 

During the collision of heavy-ions at relativistic velocities, law 
transient electromagnetic fields are formed in a space-time region 
near the collision. These fields are sufficiently intense to produce 
large numbers of electron, muon and tauon pairs, as well as other 
more massive particles. It is also possible to produce the Higgs via 
its coupling to two-photons through charged fermion and boson 
loops. The central issue in searching for the yet-undiscovered 
Higgs boson is separating the decay products of the signal from 
background events. Electromagnetic production may have a com- 
petitive advantage insofar as the transverse response of the fields 
near the colliding nuclei is sufficiently large that triggering on 
peripheral events provides a simple way of removing the back- 
grounds from hadronic decays. The coherent production of electron 
pairs is important at RHIC energies in several aspects. In regions 
where the beams cross, up to 107 electron pairs are produced 
each second from the long-range fields. These pairs can either be 
captured by the heavy-ions, leading to a depletion of the beam, or 
they can propagate into the detection region where thay form back- 
grounds for the hadronic signals. The relevant cross sections are 
poorly understood. Several theoretical calculations yield results 
which differ by as much as an order of magnitude, and there are 
no experiments appropriate to this energy domain. However, ex- 
periments are being planned for the AGS and an experiment has 
just been completed at CERN, althought the data analysis is un- 
completed. The uncertainties in the theory are due in part to higher 
order QED effects and to the treatment of the electromagnetic form 





factors of the nuclei. The coherent production of muon pairs is ex- 
tremely active to the nuclear form factor and will be discussed in 
more detail in this paper. 


10810 (CONF-9101105—3) New particle search and struc- 
ture functions: Group report. Godbole, R.M.; Baer, H.; 
Choudhury, D.; Datta, A.; O’Donnell, P.J.; Drees, M.; Freeman, J.; 
Gunion, J.F.; Karl, G.; Mathews, P.; Mahapatra, B.; Mondal, N.; 
Pasupathy, J.; Patel, A.; Ravindran, V.; Ravishankar, V.; Reya, E.; 
Roy, D.P.; Roy, P.; Sarkar, U.;.Bombay Univ. (India). Dept. of 
Physics. [1991]. 38p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG05-87ER40319. From Workshop 
on high energy physics phenomenology; Calcutta (india); Jan 1991. 
Order Number DE93005218. Source: OSTI; NTIS; INIS; GPO Dep. 

Topics in collider physics and structure functions considered by 
the working group and results obtained in the investigations are 
discussed in this group report. 


10811 (CONF-910864—14) Comparison of PWA results of 
K*+K°, z~ final states produced in 8 GeV/c K—p, «— p and pp 
interactions. Bar-Yam, Z. (Massachusetts Univ., North Dartmouth, 
MA (United States)); Dowd, J.; Kern, W.; King, E.; Rulon, P.; 
Blessing, S.K.; Crittenden, R.R.; Dzierba, A.R.; Marshall, T.; Teige, 
S.W.; Zieminska, D.; Boehniein, A.; Boehniein, D.; Goldman, J.H.; 
HagopiaFlorida State Univ., Tallahassee, FL (United States). 
[1991]. 9p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG05-87ER40319. From 4. international 
conference on hadron spectroscopy; College Park, MD (United 
States); 12-16 Aug 1991. Order Number DE93005215. Source: 
OSTI; NTIS; INIS; GPO Dep. 

We have performed partial-wave analyses of the KtK°s 2 sys- 
tem produced in the reactions K~p — K*K°sx~, A/Z, mp — 
K*K°s x—n and pp — K*K°sx- X at 8 GeV/c in substantially the 
same apparatus. We present and compare the results of the analy- 
sis of the three reactions in the mass range 1.24 GeV/c? < 
M(KKx) <1.56 GeV/c?. In all three reactions the JPS = Oz, 1+ 


and 1** waves are the most important. A strong f; (1285) signal is 
evident in the x and p beam data sets but not in the K data. There 
is evidence of 7(I280) production, especially in the n and 0 beam 
data. We find evidence of two OF states in the 1400 MeV/c? mass 
region, but no compelling case for a 1** resonance in this region. 
Finally, the 1* wave in the K beam data is consistent with an h’ 
state below the K*K threshold. 


10812 (CONF-9203197—1) Charm physics at Fermilab E791. 
Amato, S. (Centro Brasileiro de Pesquisas Fisicas (CBPF), Rio de 
Janeiro, RJ (Brazil)); Anjos, J.C.; Bediaga, |.; Costa, |.; de Mello 
Neto, J.R.T.; de Miranda, J.; Santoro, A.F.S.; Souza, M.H.G.; Blay- 
lock, G.; Burchat, P.R.; Gagnon, P.; Sugano, K.; de OlivMississippi 
Univ., University, MS (United States). Dept. of Physics and Astron- 
omy. 26 May 1992. 6p. Sponsored by USDOE, Washington, DC 
(United States); National Science Foundation, Washington, DC 
(United States). DOE Contract FG05-91ER40622. From 27. Ren- 
contres de Moriond: electroweak interactions and unified theories; 
Les Arcs (France); 15-22 Mar 1992. Order Number DE93006020. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Experiment 791 at Fermilab’s Tagged Photon Laboratory has just 
accumulated a high statistics charm sample by recording 20 billion 
events on 24000 8mm tapes. A 500 GeV/c x— beam was used 
with a fixed target and a magnetic spectrometer which now in- 
cludes 23 silicon microstrip planes for vertex reconstruction. A new 
data acquisition system read out 9000 events/sec during the part 
of the Tevatron cycle that delivered beam. Digitization and readout 
took 50 uS per event. Data was buffered in eight large FIFO mem- 
ories to allow continuous event building and continuous tape 
writing to a wall of 42 Exabytes at 9.6 MB/sec. The 50 terabytes of 
data buffered to tape is now being filtered on RISC CPUs. Prelimi- 
nary results show D° — K-2x* and D+ — K-2xzx+ decays. Rarer 
decays will be pursued. 


10813 (CONF-9207178-1) E691 Dalitz plot analysis of A,* 
— pK-—2z* decays. Cremaldi, L. Mississippi Univ., University, MS 
(United States). Dept. of Physics and Astronomy. [1992]. 6p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FG0O5-91ER40622. From E791 physics workshop; Santa Cruz, CA 
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(United States); 27-31 Jul 1992. Order Number DE93006023. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The resonant decays of the A,* can give insight into the weak 
decay mechanism of this charmed baryon. We have performed a 
Dalitz plot analysis of the final state for a clean sample A;* — 
pK~x* decays observed in photoproduction experiment E691 at 
Fermilab. We measure I'(pK*(892)°)/T (pK~x*) = .35 + .09 + .07. 


We also observe an unexpected enhancement at low pK- invariant 
mass. 


10814 (CONF-9207178-2) Charm strange baryons and the 
1.5 prong. Summers, D.J. Mississippi Univ., University, MS (United 
States). Dept. of Physics and Astronomy. [1992]. 4p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG05- 
91ER40622. From E791 physics workshop; Santa Cruz, CA 
(United States); 27-31 Jul 1992. Order Number DE93006022. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Short communication. CHARMED BARYONS/hadronic particle 


decay; STRANGENESS; XI BARYONS; OMEGA BARYONS; 
BRANCHING RATIO 


10815 (CONF-920837-38) A study of energy-energy corre- 
lations and measurement of a, at the Z° resonance. Tennessee 
Univ., Knoxville, TN (United States). [1992]. 20p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG05- 
91ER40627. From ICHEP-26: 26th International Union of Pure and 
Applied Physics (IUPAP) conference on high energy physics; Dal- 
las, TX (United States); 6-12 Aug 1992. Order Number 
DE93005894. Source: OSTI; NTIS; INIS; GPO Dep. 

We present the energy-energy correlation (EEC) distribution and 
its asymmetry (AEEC) in hadronic decays of Z° bosons measured 
by the SLD at SLAC. The data are found to be in good agreement 
with the predictions of perturbative QCD and fragmentation Monte 
Carlo models of hadron production. After correction for hadroniza- 
tion effects the data are compared with O(a,*) perturbative QCD 
calculations from various authors. Fits to the central region of the 
EEC yield substantially different values of the QCD scale A>= for 
each of the QCD calculations. There is also a sizeable depen- 
dence of the fitted A[= value on the QCD renormalization scale 


factor, f. Our preliminary results are as(M 7) = 0.121 + 0.002(stat.) 
+ 0.004(exp.sys.) _o.009*°-°'® (theor.) for EEC and as(Mz) = 0.108 
+ 0.003(stat.) + 0.005(exp.sys.)_9.003*?-°°8(theor.) for AEEC. The 
largest contribution to the error arises from the theoretical uncer- 
tainty in choosing the QCD renormalization scale. 


10816 (CONF-920837-39) A study of jet rates and mea- 
surement of as at the resonance. The SLD Collaboration. 
Tennessee Univ., Knoxville, TN (United States). [1992]. 14p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FG05-91ER40627. From ICHEP-26: 26th International Union of 
Pure and Applied Physics (IUPAP) conference on high energy 
physics; Dallas, TX (United States); 6-12 Aug 1992. Order Number 
DE93005895. Source: OSTI; NTIS; INIS; GPO Dep. 

We present jet rates in hadronic decays of Z° bosons measured 
by the SLD experiment at SLAC. The data are analyzed in terms 
of the JADE and recently proposed Durham algorithms, and are 
found to be in agreement with similar measurements by the LEP 
experiments, and also with the predictions of perturbative QCD and 
fragmentation Monte Carlo models of hadron production. After cor- 
rection for hadronization effects the 2, 3 and 4-jet rates are well 
described by O(as") perturbative QCD calculations. From fits to the 
differential 2-jet distribution the strong coupling as(Mz) is measured 
to be as(Mz) = 0.119 + 0.002(stat.) + 0.003(exp.syst.) + 
0.014(theory) (preliminary). The largest contribution to the error 
arises from the theoretical uncertainty in choosing the QCD renor- 
malization scale. 


10817 (CONF-920837—40) Measurements of hadronic de- 
cays of Z° bosons. The SLD Collaboration. Tennessee Univ., 
Knoxville, TN (United States). [1992]. 26p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG05-91ER40627. 
From ICHEP-26: 26th International Union of Pure and Applied 
Physics (IUPAP) conference on high energy physics; Dallas, TX 
(United States); 6-12 Aug 1992. Order Number DE93005896. 
Source: OSTI; NTIS; INIS; GPO Dep. 
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Z° bosons have been produced by collisions of longitudinally po- 
larized electrons with unpolarized positrons at the SLAC Linear 
Collider and their decays have been recorded by the SLD experi- 
ment. We present preliminary measurements of the properties of 
the resulting Z° decays into multi-hadronic final states. We find 
good agreement with the predictions of perturbative QCD and frag- 
mentation models. 


10818 (CONF-920837-—41) Fermilab E791. Amato, S. (Centro 
Brasileiro de Pesquisas Fisicas (CBPF), Rio de Janeiro, RJ 
(Brazil)); Anjos, J.C.; Bediaga, |.; Costa, |.; de Mello Neto, J.R.T.; 
de Miranda, J.M.; Santoro, A.F.S.; Souza, M.H.G.; Blaylock, G.; 
Burchat, P.R.; Gagnon, P.; Sugano, K.; d’OliMississippi Univ., Uni- 
versity, MS (United States). Dept. of Physics and Astronomy. 1 Oct 
1992. 4p. Sponsored by USDOE, Washington, DC (United States); 
National Science Foundation, Washington, DC (United States). 
DOE Contract FGO5-91ER40622. From ICHEP-26: 26th Interna- 
tional Union of Pure and Applied Physics (IUPAP) conference on 
high energy physics; Dallas, TX (United States); 6-12 Aug 1992. 
Order Number DE93006021. Source: OSTI; NTIS; INIS; GPO Dep. 

Fermilab E791, a very high statistics charm particle experiment, 
recently completed its data taking at Fermilab’s Tagged Photon 
Laboratory. Over 20 billionevents were recorded through a loose 
transverse energy trigger and written to 8mm tape in the 1991-92 
fixed target run at Fermilab. This unprecedented data sample con- 
taining charm is being analysis on many-thousand MIP RISC 
computing farms set up at sites in the collaboration. A glimpse of 
the data taking and analysis effort is presented. We also show 
some preliminary results for common charm decay modes. Our 
present analysis indicates a very rich yield of over 200K recon- 
structed charm decays. 


10819 (CONF-920837—43) First measurement of the left- 
right cross section asymmetry in Z boson production at Ecm = 
91.5 GeV. SLD Collaboration. Tennessee Univ., Knoxville, TN 
(United States). 5 Aug 1992. 26p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract FG05-91ER40627. From 


ICHEP-26: 26th International Union of Pure and Applied Physics 
(IUPAP) conference on high energy physics; Dallas, TX (United 


States); 6-12 Aug 1992. Order Number DE93005897. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The left-right cross section asymmetry for Z boson production in 
e* e~ annihilation (ALR) is being measured at Ecm 91.5 GeV with 
the SLD detector at the SLAC Linear Collider (SLC) using a longi- 
tudinally polarized electron beam. The electron polarization is 
continually monitored with a Compton scattering polarimeter, and is 
typically 22%. At the current time, we have accumulated a sample 
of 4779 Z events. We find that Aj, = 0.02 = 0.07 = 0.001 where 
the first error is statistical and the second is systematic. Using this 
very preliminary measurement, we determine the weak mixing an- 
gle defined at the Z boson pole to be sin@w°Pt = 0.247 + 0.009. 


10820 (DESY—92-083) Crystal Ball contributions to the 9th 
international workshop on photon-photon collisions, La Jolla, 
23-26 March 1992. Bienlein, J.K. Deutsches Elektronen- 
Synchrotron (DESY), Hamburg (Germany). Jun 1992. 24p. 
(CONF-9203203-: 9. international workshop on photon-photon col- 
lisions, La Jolla, CA (United States), 23-26 Mar 1992). Order 
Number DE93766019. Source: OSTI; NTIS (US Sales Only); INIS. 

This report contains two articles concerning new Crystal Ball 
data on resonance formation by ++ collisions and the representa- 
tion of such results by helicity amplitudes. See hints under the 
relevant topics. (HSI). 


10821 (DESY—92-083, pp. 1-17) New Crystal Ball data on 
resonance formation by -+7-collisions. Bienlein, J.K. Crystal Ball 
Collaboration. Deutsches Elektronen-Synchrotron (DESY), Ham- 
burg (Germany). Jun 1992. (CONF-9203203-: 9. international 
workshop on photon-photon collisions, La Jolla, CA (United 
States), 23-26 Mar 1992). In Crystal Ball contributions to the 9th in- 
ternational workshop on photon-photon collisions, La Jolla, 23-26 
March 1992. 24p. Order Number DE93766019. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The Crystal Ball detector at DORIS-II has observed a hitherto 
unknown (though expected) resonance at 1870 MeV/c? in the reac- 
tion yy — nx°x°. Decay angular distributions and subsystem 
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invariant masses favor the assignment nz (1870), a JPC = 2-* res- 
onance. An efficient selection of the reaction yy — 2°x° yielded 
7000 events. Angular distributions in narrow mass bins became 
possible and allowed the decomposition of the cross section into S- 
and D-wave contributions. Thus an fo (1250) resonance was found 
under the dominating f2 (1270). The search for the channel +7 
—nn in the same selection yielded only (16 + 6) events. (orig.). 


10822 (DESY—-92-083, pp. 18-22) Representation of results 
on +7-formation of resonances by helicity amplitudes. Bienlein, 
J.K. Crystal Ball Collaboration. Deutsches Elektronen-Synchrotron 
(DESY), Hamburg (Germany). Jun 1992. (CONF-9203203-: 9. in- 
ternational workshop on photon-photon collisions, La Jolla, CA 
(United States), 23-26 Mar 1992). In Crystal Ball contributions to 
the 9th international workshop on photon-photon collisions, La 
Jolla, 23-26 March 1992. 24p. Order Number DE93766019. 
Source: OSTI; NTIS (US Sales Only); INIS. 

It is suggested to use helicity amplitudes to represent the results 
of +yy-formation of resonances. There exists a one-to-one relation 
to the +7 partial width T,., which is obtained from the Breit-Wigner 
fit to the resonance cross section. The advantage of using the he- 
licity amplitude is that the phase space and the spin factor are 
separated and the helicity amplitude is directly proportional to the 
matrixelement of the hadronic transition. (orig.). 


10823 (DESY-92-130) The decay B — Dzlv using chiral 
and heavy quark symmetry. Kramer, G. (Hamburg Univ. (Ger- 
many). 2. Inst. fuer Theoretische Physik); Palmer, W.F. Deutsches 
Elektronen-Synchrotron (DESY), Hamburg (Germany). Sep 1992. 
10p. Contract DE-AC02-76ER01545;BMFT O55HH91P. Order 
Number DE93766328. Source: OSTI; NTIS (US Sales Only); INIS. 

We calculate the rate and angular correlation parameters for the 
decay B — D*ly — Dzalv using the recently combined methods of 
chiral and heavy quark symmetry to evaluate the current matrix el- 
ements. An interesting interference effect between the direct D* 
exchange term and the B* exchange term yields constraints on the 
width of the D*. If the D* width is small compared with the experi- 
mental resolution, the model fits recent ARGUS data with vertical 
strokeV,,vertical stroke = 0.043. (orig.). 


10824 (DESY—92-137) Formulae and figures for basic two- 
body QCD processes in ep interaction. Tymieniecka, T. 
(Nationaal Inst. voor Kernfysica en Hoge-Energiefysica (NIKHEF), 
Amsterdam (Netherlands)); Zarnecki, A.F. Deutsches Elektronen- 
Synchrotron (DESY), Hamburg (Germany). Oct 1992. 39p. Order 
Number DE93766348. Source: OSTI; NTIS (US Sales Only); INIS. 

A compilation of some useful formulae is given for basic 2-+2 
processes involving quarks, gluons and photons. The formulae are 
illustrated by evaluation of some partonic cross sections, parton lu- 
minosities and ep cross sections at HERA and LEPxLHC energies. 
(orig.). 


10825 (DESY-92-140) First results from the H1 experiment 
at HERA. - The H1 detector at HERA. Eisele, F.; Brasse, F.W. 
Deutsches Elektronen-Synchrotron (DESY), Hamburg (Germany). 
Oct 1992. 27p. (CONF-920837-: ICHEP-26: 26th International 
Union of Pure and Applied Physics (IUPAP) conference on high 
energy physics, Dallas, TX (United States), 6-12 Aug 1992). Order 
Number DE93766345. Source: OSTI; NTIS (US Sales Only); INIS. 

This report contains an article on the first results on ep and yp 
collisions obtained at HERA and a description of the H1 detector. 
(HSI). 


10826 (DESY-—92-140, pp. 1-10) First results from the H1 
experiment at HERA. Eisele, F. H1 Collaboration. Deutsches 
Elektronen-Synchrotron (DESY), Hamburg (Germany). Oct 1992. 
(CONF-920837—: ICHEP-26: 26th International Union of Pure and 
Applied Physics (IUPAP) conference on high energy physics, Dal- 
las, TX (United States), 6-12 Aug 1992). In First Results from the 
H1 experiment at HERA. The H1 detector at HERA. 15p. Order 
Number DE93766345. Source: OSTI; NTIS (US Sales Only); INIS. 

We report on the first physics studies with the H1 detector at the 
e-p collider HERA based on data with an integrated luminosity of 
f Ldt=1.5 nb-' which were recorded in July 1992. The total yp 


cross section was measured at an average center of mass energy 





of Ecy?=200 GeV as o4pt=(150+26) pb (preliminary). The anal- 
ysis of the hadronic final states in the quasireal interactions of 
photons with protons shows clear evidence for hard scattering pro- 
cesses both in single particle spectra and jet formation and good 
indications for the dominance of resolved photon contributions as 
predicted by QCD. HERA allows the investigation of deep inelastic 
scattering down to values of x=10~* for Q?>5 GeV/c?; two orders 
of magnitude lower in x than present fixed target experiments. The 
distributions of the first 200 events which were observed and iden- 
tified in H1 are in good agreement with expectations. First limits on 
leptoquarks are presented. (orig.). 


10827 (DOE/ER/40416-5) High sensitivity tests of the stan- 
dard model for electroweak interactions: Scientific Progress 
report, 16 January 1992-15 January 1993. Koetke, D.D.; Man- 
weiler, R.W.; Shirvel Stanislaus, T.D. Valparaiso Univ., IN (United 
States). Dept. of Physics and Astronomy. [1993]. 7p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG02- 
88ER40416. Order Number DE93006186. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The work done on this project was focused on two LAMPF ex- 
periments. The MEGA experiment, a high-sensitivity search for the 
lepton-family-number-violating decay » — e + to a sensitivity 
which, measured in terms of the branching ratio, BR = [u — e y)/ 
[u — @V, Ve] ~ 10-15, is over two orders of magnitude better than 
previously reported values. The second is a precision measurement 
of the Michel p parameter from the positron energy spectrum of yu 
— @V, Ve to test the V-A theory of weak interactions. The uncer- 
tainty in the measurement of the Michel p parameter is expected to 
be a factor of three lower than the present reported value. 


10828 (DOE/ER/40420-T4) [Particle physics]: Preamble. 
Nefkens, B.M.K. California Univ., Los Angeles, CA (United States). 
Nov 1992. 5p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG03-88ER40420. Order Number 
DE93006894. Source: OSTI; NTIS; INIS; GPO Dep. 

Research in basic particle and nuclear physics by the UCLA Par- 
ticle Physics Research Group is reported in the following areas: 
rare decays of 7 and y to test charge conjugation invariance, 
QCD, and the Standard Model; tests of charge symmetry and 
isospin invariance; studies of baryon resonances: zN scattering, 
inverse pion photoproduction, eta-meson photoproduction, and the 
production of the eta meson in +~p-—+nn; and exploratory investi- 
gations in support of new programs (feasibility study of tagged eta 
meson production in p+5H—*He+n, the alternative 7 production re- 
action x*-—+p+p+n, particle physics with PILAC, quark physics at a 
phi-meson factory). 


10829 (DOE/ER/40622-2) Experimental study of heavy fla- 
vor physics and SSC research and development at the 
University of Mississippi: Progress report, November 1, 1991- 
October 31, 1992. Reidy, JJ.; Cremaldi, L.M.; Summers, DJ. 
Mississippi State Univ., MS (United States). Dept. of Physics. 
[1992]. 31p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG05-91ER40622. Order Number 
DE93005943. Source: OSTI; NTIS; INIS; GPO Dep. 

The High Energy Physics Group has been principally involved 
with Fermilab experiments on photoproduction and hadroproduction 
of charm. Nuclear reactions with a mixed 250-GeV hadronic beam 
and 500-GeV z-N interactions were used. Considerable attention is 
devoted to the UNIX/RISC computing farm. The Group also has an 
SSC R&D program dealing with the adaptation and use of the 
HETC-based detector simulation code CALOR89, the development 
of liquid scintillator technology for use in SSC detector calorime- 
ters, the hanging file calorimeter project, and the calorimetry 
program for GEM. 


10830 (FNAL/C—92/317-E) Isolated double prompt photon 
production at CDF. Harris, R.M. The CDF Collaboration. Fermi 
National Accelerator Lab., Batavia, IL (United States). 4 Nov 1992. 
5p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-76CH03000. (CONF-921122-18: Meeting of the Di- 
vision of Particles and Fields of the American Physics Society, 
Batavia, IL (United States), 10-14 Nov 1992). Order Number 
DE93005671. Source: OSTI; NTIS; INIS; GPO Dep. 
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We present a measurement of the cross section for production of 
two isolated prompt photons in pp collisions at \/s = 1.8 TeV. The 
cross section, measured as a function of transverse momentum 
(PT) of each photon, is roughly three times what full QCD calcula- 
tions predict. Calculations that only include the Born and box 
diagrams, which are commonly used to estimate the prompt dipho- 
ton background to Higgs decay at future hadron colliders, are 
lower than our measurement by roughly ii factor of five. We also 
study variables sensitive to Ky: the transverse momentum of initial 
state partons. The vector sum of the transverse momenta of both 


photons, Kr = |Pr; + Pro, is compared to previous measure- 
ments at lower collision energies, and we find a roughly logarithmic 
increase with ,/s. The measured mean value is < Ky >= 5.1 + 
1.1 GeV at \/s = 1.8 TeV. 


10831 (FNAL/C—92/325-E) Particle production and energy 
flow in W and Z underlying events. Rimondi, F. (Bologna Univ. 
(Italy)). CDF Collaboration. Fermi National Accelerator Lab., 
Batavia, IL (United States). Nov 1992. 5p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC02-76CH03000. 
(CONF-9207169-2: 22. international symposium on multiparticle 
dynamics, Santiago de Compostela (Spain), 13-17 Jul 1992). Or- 
der Number DE93005673. Source: OSTI; NTIS; INIS; GPO Dep. 

The properties of the hadrons produced in association to the 
production of W and Z have been measured using the CDF detec- 
tor at Fermilab in p-p collisions at ,\/S = 1800 GeV. The multiplicity, 
the transverse momentum, and the summed transverse energy 
spectra have been measured. The mean values of these quantities 
rise with increasing Pt”/2. The comparison with minimum bias 
events shows that when the Pt/Z is small, the associated and the 
minimum bias events are very similar. 


10832 (FNAL/C—92/335-E) SVX b_ physics prospects. 
Dell’'Agnello, S. (Pisa Univ. (Italy)). The CDF Collaboration. Fermi 
National Accelerator Lab., Batavia, IL (United States). Nov 1992. 
5p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-76CH03000. (CONF-921122-31: Meeting of the Di- 
vision of Particles and Fields of the American Physics Society, 
Batavia, IL (United States), 10-14 Nov 1992). Order Number 
DE93007036. Source: OSTI; NTIS; INIS; GPO Dep. 

CDF has enhanced its capabilities for b-physics with the installa- 
tion of a silicon vertex detector (SVX), which provides precise 
2-dimensional tracking. The SVX impact parameter (IP) resolution 
(~ 13um for P; > 10 GeV) is well suited to detecting displaced 
secondary vertices (SV) from b-hadron decays (crg ~ 390m). In 
this paper we show evidence of SV detection using the ¥ — p* 
y~ sample, which is b-enriched, and describe some prospects of b 
physics opened by the SVX with 25 pb~', the goal integrated lumi- 
nosity of present run. 


10833 (FNAL/C—92/336-E) Inclusive J/y, (2S) and b-quark 
production in pp collisions at \/s = 1.8 TeV. Fuess, T.A. (Super- 
conducting Super Collider Lab., Dallas, TX (United States)). (CDF 
Collaboration). Fermi National Accelerator Lab., Batavia, IL (United 
States). Nov 1992. 5p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC02-76CH03000. (CONF-921122— 
21: Meeting of the Division of Particles and Fields of the American 
Physics Society, Batavia, IL (United States), 10-14 Nov 1992). Or- 
der Number DE93005975. Source: OSTI; NTIS; INIS; GPO Dep. 

Inclusive J/y and (2S) production has been studied in pp colli- 
sions at ,/s = 1.8 TeV using the Collider Detector at Fermilab. The 
products of production cross section times branching fraction have 
been measured as functions of Py for J/(y(2S)) + uty in the 
kinematic range Py?/¥¥2S)) > 6 GeV/e and |n?/¥(¥(2S)l < 0.5. 
The products of the integrated cross section times branching 
fraction are calculated and used to obtain an inclusive b-quark pro- 
duction cross section. 


10834 (FNAL/C—92/337-E) The bottom quark cross section 
in p-p collisions from inclusive decays to muons. Huffman, 
T.B. (Purdue Univ., Lafayette, IN (United States). Dept. of 
Physics). (CDF Collaboration). Fermi National Accelerator Lab., 
Batavia, IL (United States). Nov 1992. 6p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC02-76CH03000. 
(CONF-921122-19: Meeting of the Division of Particles and Fields 


ERA Vol. 18,No.4 491 





66 PHYSICS 
6623 Specific Interactions, Decays and Processes 


of the American Physics Society, Batavia, IL (United States), 10-14 
Nov 1992). Order Number DE93005971. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The study of b quarks at high energy hadron colliders tests the 
Standard Model in regions of small x and high transverse momen- 
tum. The method used to measure the b quark cross section using 
the semileptonic decay to muons is outlined. A preliminary CDF 
muon cross section is given using data from the 88-89 run, and a 
plot of the measured b quark cross section compared to other CDF 
preliminary results is shown. 


10835 (FNAL/C—92/339-E) A study of four-jet events and 
search for double parton interactions at ,/s = 1.8 TeV. Keeble, 
L.J. (Texas A and M Univ., College Station, TX (United States). 
Dept. of Physics). CDF Collaboration. Fermi National Accelerator 
Lab., Batavia, IL (United States). Nov 1992. 5p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 
76CHO03000. (CONF-921122-23: Meeting of the Division of 
Particles and Fields of the American Physics Society, Batavia, IL 
(United States), 10-14 Nov 1992). Order Number DE93005973. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Kinematic properties of four-jet events in pp collisions at \/s = 
1.8 TeV are compared with the predictions of leading order quan- 
tum chromodynamics. We place an upper limit on the double 
parton scattering cross of cpp < 120 nb (95% C.L.) for partons 
with transverse momenta greater than 18 GeV/c. Defining the ef- 
fective cross section o.4 through the equation of ce = opp = Agijer! 
(*/oe), Where cgi: is the cross section for two-jets events, the 
limit ogg > 3.9 mb (95% C.L.) is also placed. Implications for 
physics at the SSC (,/s = 40 TeV) are discussed. 


10836 (FNAL/C—92/342-E) Jet multiplicity in W — Wv at \/s 


= 1.8 TeV pp collisions. Rodrigo, T. CDF Collaboration. Fermi Na- 
tional Accelerator Lab., Batavia, IL (United States). Nov 1992. 6p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-76CH03000. (CONF-921122-30: Meeting of the Di- 
vision of Particles and Fiekds of the American Physics Society, 


Batavia, IL (United States), 10-14 Nov 1992). Order Number 
DE93007037. Source: OSTI; NTIS; INIS; GPO Dep. 

An analysis of the W — lv events, l=e,yu, yields a jet multiplicity 
distribution. Data selection and background are presented. The 
data are shown to be in good agreement with the VECBOS Monte 
Carlo which generates W — lv plus n jets by a leading order QCD 
calculation (n=0+4). 


10837 (FNAL/C—92/343-E) Search for the top quark at CDF. 
Shaw, N.M. (Purdue Univ., Lafayette, IN (United States). Dept. of 
Physics). The CDF Collaboration. Fermi National Accelerator Lab., 
Batavia, IL (United States). Nov 1992. 7p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC02-76CH03000. 
(CONF-921122-34: Meeting of the Division of Particles and Fields 
of the American Physics Society, Batavia, IL (United States), 10-14 
Nov 1992). Order Number DE93006831. Source: OSTI; NTIS; 
INIS; GPO Dep. 

We review prospects for top discovery in the current 1992 CDF 
run, focusing on the inclusive electron and muon channels. In the 
standard model, ~ 37% of tt events contain a high Py electron or 
muon. In particular, B tagging through soft leptons and secondary 
vertices are discussed. Expected signal to background and 
prospects for the current CDF 1992 run are given. 


10838 (FNAL/C—92/344-E) Top search in high P; dilepton 
channel at CDF. Song, Lingfeng. The CDF Collaboration. Fermi 
National Accelerator Lab., Batavia, IL (United States). Nov 1992. 
5p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-76CH03000. (CONF-921122-35: Meeting of the Di- 
vision of Particles and Fields of the American Physics Society, 
Batavia, IL (United States), 10-14 Nov 1992). Order Number 
DE93006832. Source: OSTI; NTIS; INIS; GPO Dep. 

A standard model tt pair decays into high transverse momentum 
(Pz) dileptons (e or ,) with a branching ratio of 4/81. Top search in 
this channel has the advantage of a very clean signature and a low 
background rate, especially in the ey channel. CDF has searched 
for top quark in this channel along with other decay channels dur- 
ing the 88/89 run, which had a total luminosity of 4.1 pb—'. A lower 
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top mass limit of 91 GeV was obtained. The current CDF data tak- 
ing run is expected to yield a total luminosity of 25 pb~'. In this 
talk, a summary of CDF’s top search in this channel from the previ- 
ous run as well as the current status at CDF will be presented. 


10839 (FNAL/C—92/347-E) Inclusive x_ production in pp 
collisions at \/s = 1.8 TeV. Boswell, C.M. (Johns Hopkins Univ., 
Baltimore, MD (United States). Dept. of Physics and Astronomy). 
(CDF Collaboration). Fermi National Accelerator Lab., Batavia, IL 
(United States). Nov 1992. 5p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC02-76CH03000. (CONF- 
921122-22: Meeting of the Division of Particles and Fields of the 
American Physics Society, Batavia, IL (United States), 10-14 Nov 
1992). Order Number DE93005974. Source: OSTI; NTIS; INIS; 
GPO Dep. 

We report the full reconstruction of X, mesons through the decay 
chain x. + J/p+, J/b — uty, using data obtained at the Collider 
Detector at Fermilab in pp collisions at ,/s = 1.8 TeV. This sample, 
the first observed at a hadron collider, is then used to measure the 
Xs Meson production cross section times branching fractions. We 
obtain o - Br = 3.2 + 0.4(stat) + 1.1(syst) nb for xs, mesons with 
P+ > T.0 GeV/c? and pseudorapidity |n| < 0.5. From this and the 
inclusive J/y cross section we calculate the inclusive b-quark crow 
section. 


10840 (FNAL/C—92/348-E) An analysis of the CDF monojet 
data. Markeloff, R. (Wisconsin Univ., Madison, WI (United States). 
Dept. of Physics). The CDF Collaboration. Fermi National Acceler- 
ator Lab., Batavia, IL (United States). Nov 1992. 6p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 
76CH03000. (CONF-921122-37: Meeting of the Division of 
Particles and Fields of the American Physics Society, Batavia, IL 
(United States), 10-14 Nov 1992). Order Number DE93006834. 
Source: OSTI; NTIS; INIS; GPO Dep. 

An analysis is presented of events with a single jet and signifi- 
cant missing transverse energy selected from 4.7 pb—' of pp data 
at ,/s = 1800 GeV. The goal is to identify events of the type pp — 
Z° + jet; Z° — vi. Event selection backgrounds are discussed. 
The number of observed monojet events is compared to the 
number of observed Z° — ete- events in which the Z° is accom- 
panied by a jet. We measure the number of light neutrino species 
to be Ny = 2.2 + 1.5 and we place an upper limit on the cross sec- 
tion for new physics of 8.3 pb (95% C.L.) 


10841 (FNAL/C—92/349-E) Isolated prompt photon produc- 
tion at CDF. Maas, P.A. (Wisconsin Univ., Madison, WI (United 
States)). CDF Collaboration. Fermi National Accelerator Lab., 
Batavia, IL (United States). Nov 1992. 4p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO2-76CH03000. 
(CONF-921122-29: Meeting of the Division of Particles and Fields 
of the American Physics Society, Batavia, IL (United States), 10-14 
Nov 1992). Order Number DE93007040. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This note describes measurements of isolated prompt photon 
production at \/s = 1.8 TeV using the CDF experiment. The mea- 
surements are compared to recent NLO QCD calculations, including 
recently obtained parton distribution functions. Qualitatively, the 
QCD calculation with the new parton distribution functions agrees 
better with the data than the previous parton distribution functions. 


10842 (FNAL/C—92/353-E) Scaling behavior of jet produc- 
tion at CDF. Behrends, S. (Brandeis Univ., Waltham, MA (United 
States). Dept. of Physics). The CDF Collaboration. Fermi National 
Accelerator Lab., Batavia, IL (United States). Nov 1992. 5p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC02-76CH03000. (CONF-921122-38: Meeting of the Division of 
Particles and Fields of the American Physics Society, Batavia, IL 
(United States), 10-14 Nov 1992). Order Number DE93006836. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Inclusive jet cross-sections have been measured in pp collisions 
at /s = 546 and 1800 GeV, using the CDF detector at the Fermi- 
lab Tevatron. The ratio of jet cross-sections is compared to 
predictions from simple scaling and 0(a,3) QCD. 





10843 (FNAL/C—92/360) Recent results on L=1 charmed 
mesons. Shukla, S. E687 Collaboration. Fermi National Accelera- 
tor Lab., Batavia, IL (United States). Nov 1992. 5p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 
76CHO03000. (CONF-921122-33: Meeting of the Division of 
Particles and Fields of the American Physics Society, Batavia, IL 
(United States), 10-14 Nov 1992). Order Number DE93007034. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The E687 collaboration at Fermilab has observed the following 
decays of L=1 charm meson states previously observed by other 
experiments 1~-®: D**°(2460) 4 Dtx-, D**°(2420) = D**x-, 
and D,***(2536)—-D**K,°. We present a preliminary measurement 
for the mass and width of the D**°(2460) and D**°(2420). 


10844 (FSU-HEP-920427) W- and Z-boson production at 
ep colliders. Baur, U. Florida State Univ., Tallahassee, FL (United 
States). Dept. of Physics. Apr 1992. 4p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG05-87ER40319. 
(CONF-9203154—8: 27. Moriond meeting: quantum chromodynam- 
ics (QCD) and high energy hadronic interactions, Les Arcs 
(France), 22-28 Mar 1992). Order Number DE93005217. Source: 
OSTI; NTIS; INIS; GPO Dep. 

We briefly summarize the results of a comprehensive study of W 
and Z production in high energy ep collisions. The processes ep 
vWX=X, ep —» vW~X, ep — eZX and ep — vZX are investigated. 
The region of small momentum transfer in eW and eZ production, 
with a fermion exchanged in the u-channel, is treated using the 
photon structure function approach, and carefully matched to the 
deep inelastic region. Low momentum photon exchange contribu- 
tions to VW and eZ production, where the proton either stays intact 
or is transformed into a nucleon resonance, are calculated using 
form factors and structure functions fitted directly to experimental 
data. 


10845 (HEPHY-PUB-569/92) The decay 7 — zlv revisited. 
Lucha, W. (Oesterreichische Akademie der Wissenschaften, Vi- 
enna (Austria). Inst. fuer Hochenergiephysik); Pietschmann, H.; 
Rupertsberger, H.; Schoeberl, F.F. Oesterreichische Akademie der 
Wissenschaften, Vienna (Austria). Inst. fuer Hochenergiephysik; Vi- 
enna Univ. (Austria). Inst. fuer Theoretische Physik. Feb 1992. [2] 
(UWThPh—1992-5.). Source: OSTI; NTIS (US Sales Only); INIS. 

Limits on the branching ratio for the decay n — aly are inter- 
preted as a tool for the search for second-class vector currents. 
(authors). 


10846 (I\C-92/273) Probing Z - Z’ mixing at future e*e- col- 
liders. Pankov, A.A. (International Centre for Theoretical Physics, 
Trieste (Italy)); Paver, N. International Centre for Theoretical 
Physics, Trieste (Italy). Sep 1992. [47] (UTS-DFT-92-23.). Source: 
OSTI; NTIS (US Sales Only); INIS. 

We discuss the possibility of obtaining constrains on Z - Z’ mix- 
ing from studies of the process ete~ —+ W*W- at planned high 
energy e*e~ colliders, and derive the corresponding limits on the 
Z’ mass for different extended models. Our results indicate that the 
limits on the mixing angle are quite stringent, and can typically 
reach the level of 10-5 - 10-®. We also present a detailed compar- 
ison with the potential of the reaction ete— — ff-bar which shows 
that significantly better sensitivity to Z - Z’ mixing should be ex- 
pected from W*W~ production. (author). 22 refs, 14 figs, 3 tabs. 


10847 (1\C-92/312) Lepton mixing in W*W~ pair production 
with polarized ete~ collisions. Babich, A.A. (Gomel Polytechnic 
Inst., Gomel (Belarus). Dept. of Mathematics); Pankov, A.A.; 
Paver, N. International Centre for Theoretical Physics, Trieste 
(Italy). Oct 1992. [16] (UTS-DFT—92-28.). Source: OSTI; NTIS (US 
Sales Only); INIS. 

The indirect effects of both lepton and neutral gauge boson mix- 
ing in ete~ collisions are discussed. In particular, the role of 
longitudinal polarization of initial beams is emphasized in attempts 
to distinguish the two sources of mixing (leptonic and bosonic) 
through deviations of cross sections from the Standard Model pre- 
dictions. 10 refs, 4 figs. 


10848 (IC—92/342) Two schemes of 7 - 7’-mixing. Kisselev, 
A.V. International Centre for Theoretical Physics, Trieste (Italy). Oct 
1992. [14] Source: OSTI; NTIS (US Sales Only); INIS. 
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Proceeding from the expansion of composite operators in inter- 
polating hadronic fields, the width of the decays n(n’) --yy and J/y 
— 1(n’)y have been calculated. Two mechanisms of pseudoscalar 
field mixing ("mass-mixing” and "current-mixing”) are considered. In 
the given schemes, the values of n - 7'-mixing angle 6p are, re- 
spectively, (-15.0 + 1.8) deg. and (-19.7+ 2.2) deg. (author). 22 
refs, 1 tab. 


10849 (IC—92/369) Nucleon structure as a background for 
determination of fundamental parameters. Bednyakov, V.A. 
(International Centre for Theoretical Physics, Trieste (Italy)); Ko- 
valenko, S.G.; Ivanov, Yu.P. International Centre for Theoretical 
Physics, Trieste (Italy). Oct 1992. [16] Source: OSTI; NTIS (US 
Sales Only); INIS. 

We consider deep inelastic, (quasi-) elastic lepton-nucleon scat- 
tering and investigate the possibilities of eliminating or suppressing 
theoretical uncertainties induced by nucleon structure in measuring 
the Standard Model parameters or in searching for new physics. 
On the basis of rather general hypothesis about nucleon structure 
we have obtained new relations between cross sections and neu- 
tral current parameters which are independent of the nucleon 
structure. We also investigate a dependence of the QCD A- 
parameter extracted from the data on unknown large scale nucleon 
structure and propose a modification of the conventional QCD pre- 
dictions which are weakly dependent of this uncertainty factor. 
(author). 9 refs, 1 tab. 


10850 (IC—92/382) isospin breaking corrections to x form 
factors and x — ev decay. Komachenko, Yu. (Institute for High 
Energy Physics, Moscow (Russian Federation)); Rogalyov, R. In- 
ternational Centre for Theoretical Physics, Trieste (Italy). Nov 1992. 
[7] Source: OSTI; NTIS (US Sales Only); INIS. 

The electromagnetic correction to the x-meson form factors is 
calculated within chiral perturbation theory. This correction does 
not explain the discrepancy between theoretical and experimental 
spectra of x — ev decay. These calculations are used to find the 
difference 6f, = fx— - fx°. (author). 12 refs, 2 figs. 


10851 (IFVE-OEF-92-16) On ambiguities of solutions in 
partial-wave analysis of «~p—77°n reaction. Prokoshkin, Yu.D.; 
Sadovskij, S.A. Gosudarstvennyj Komitet po Ispol’zovaniyu Atom- 
noj Ehnergii SSSR, Serpukhov (Russian Federation). Inst. Fiziki 
Vysokikh Ehnergij. 1992. [5] (in Russian). Source: OSTI; NTIS (US 
Sales Only); INIS. 

Submitted to DAN. 

Eight nontrivial solutions, which appear in the partial wave analy- 
sis of the x-p—+nx°n reaction, are Monte Carlo studied in the 
case of S-, P- and D-waves, varying the amplitude values and the 
event statistics. 5 refs.; 2 figs. 


10852 (IFVE-ONF-92-1) Charged particle multiplicity distr- 
butions in ete--annihilation processes in the LEP 
experiments. Shliyapnikov, P.V. Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Serpukhov (Russian Feder- 
ation). Inst. Fiziki Vysokikh Ehnergij. 1992. [38] (In Russian). 
Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to UFN. 

Results of studies of the charged particle multiplicity distributions 
in the process of e+e~-annihilation into hadrons obtained in experi- 
ments at LEP accelerator in CERN are reviewed. Universality in 
energy dependence of the average charged particle multiplicity in 
e*e- and p=p collisions, evidence for KNO-scaling in ete data, 
structure in multiplicity distribution and its relation to the jet struc- 
ture of events, average particle multiplicities or quark and gluon 
jets, ‘clan’ picture and other topics are discussed. 73 refs.; 20 figs.; 
3 tabs. 


10853 (IFVE-OTF-92-23) Charged Higgs bosons in 7—-e:~ 
barey decay. Komachenko, Yu.Ya. Gosudarstvennyj Komitet po 
Ispol'zovaniyu Atomnoj Ehnergii SSSR, Serpukhov (Russian Feder- 
ation). Inst. Fiziki Vysokikh Ehnergij. 1992. [7] (IHEP-OTF-92-23.). 
Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to Yad. Fiz. 

The contribution of charged Higgs bosons of the two-doublet 
model to the weak-electromagnetic decay 7—ev-barey is consid- 
ered. The limitation obtained for the parameters of the model with 
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the two-doublet Higgs sector turns out to be more stringent than in 
previous works. 19 refs.; 1 fig. 


10854 (INIS-SU-327/A, pp. 97-101) Effects of spin and elec- 
tromagnetic moments of neutrino in electroweak processes 
and its astrophysical aspects. Kerimov, B.K. (Moskovskij Gosu- 
darstvennyj Univ., Moscow (Russian Federation)); Safin, M.Ya.; 
Zejnalov, S.M. Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj 
Ehnergii SSSR, Serpukhov (Russian Federation). Inst. Fiziki 
Vysokikh Ehnergij. 1990. [455] (In Russian). (CONF-8909270-: 3. 
workshop on high energy spin physics, Protvino (USSR), 5-7 Sep 
1989). In Spin-89: 3. Workshop on high energy spin physics. Order 
Number DE93615286. Source: OSTI; NTIS (US Sales Only); INIS. 

Investigated is the role of neutrino electromagnetic (EM) interac- 
tions in y + e~ -> e~ + v + v-bar photoproduction processes, 
bremsstrahlung of e~ + Ze -> e~ + v + v-bar + Ze neutrino pairs 
as well as a mechanism of neutrino scattering on electrons due to 
weak and electromagnetic interactions. 4 refs.; 1 tab. 


10855 (INIS-SU-327/A, pp. 79-83) Axial anomaly and sum 
rules for photon spin structure function. Efremov, A.V. (Joint 
Inst. for Nuclear Research, Dubna (Russian Federation)); Teryaev, 
O.V. Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Serpukhov (Russian Federation). Inst. Fiziki Vysokikh Ehn- 
ergij. 1990. [455] (CONF-8909270-: 3. workshop on high energy 
spin physics, Protvino (USSR), 5-7 Sep 1989). In Spin-89: 3. 
Workshop on high energy spin physics. Order Number 


DE93615286. Source: OSTI; NTIS (US Sales Only); INIS. 

Photon structure function is considered. It is shown that the first 
momentum of spin structure function of polarized photon is deter- 
mined by the axial anomaly. Anomaly renormalization governs 
Q?-dependence of a corresponding sum rule. 14 refs.; 3 figs. 


10856 (INIS-SU-327/A, pp. 120-125) Polarization in exclu- 
sive pion-nucleon reactions at high energies. Goloskokov, S.V. 
(Joint Inst. for Nuclear Research, Dubna (Russian Federation)); 
Kuleshov, S.P.; Selyugin, O.V. Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Serpukhov (Russian Feder- 
ation). Inst. Fiziki Vysokikh Ehnergij. 1990. [455] (In Russian). 
(CONF-8909270—: 3. workshop on high energy spin physics, 
Protvino (USSR), 5-7 Sep 1989). In Spin-89: 3. Workshop on high 
energy spin physics. Order Number DE93615286. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Polarization effects in meson-nucleon scattering are considered. 
The approach is based on a model which allows to calculate the 
contribution of the sea of quark-antiquark pairs surrounding hadron 
into the amplitude with spin flip. 13 refs.; 6 figs. 


10857 (INIS-SU-327/A, pp. 181-189) A° - hyperon polariza- 
tion in p Ne interactions at 300 GeV. Lutpullaev, S.L.; 
Turdaliev, K.T.; Turumov, Eh.; Khanelis, A.V.; Yuldashev, B.S. Go- 
sudarstvennyj Komitet po Ispol'zovaniyu Atomnoj Ehnergii SSSR, 
Serpukhov (Russian Federation). Inst. Fiziki Vysokikh Ehnergij. 
1990. [455] (In Russian). (CONF-8909270-: 3. workshop on high 
energy spin physics, Protvino (USSR), 5-7 Sep 1989). In Spin-89: 
3. Workshop on high energy spin physics. Order Number 
DE93615286. Source: OSTI; NTIS (US Sales Only); INIS. 

The results of A°-hyperon polarization measurements are pre- 
sented; the hyperons were produced in p®*°Ne- and pN-inelastic 
interactions at 300 GeV. The presented data are based on the 
analysis of the pictures taken in a 30-inch buble chamber filled with 
neon-hydrogen mixture. The performed analysis of the data shows 
that the share of A°-hyperons produced in £ -> A°T fission 
amounts to R(A°) = 0.34 + 0.09. The obtained experimental val- 
ues of R(A°) are in agreement with the data of other investigations 
at lower energies and, within the error limits, do not depend on the 


Feynman X-variable and transverse momentum of Ao-hyperons. 20 
refs.; 5 figs. 


10858 (INIS-SU-327/A, pp. 207-209) Study on the T asym- 
metry in the yn -> zp reaction on a polarized deuteron 
target. Agranovich, V.A. (AN Ukrainskoj SSR, Kharkov (Ukraine). 
Fiziko-Tekhnicheskij Inst.); Belyaev, A.A.; Get’man, V.A. Gosu- 
darstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Serpukhov (Russian Federation). Inst. Fiziki Vysokikh Ehnergij. 
1990. [455] (In Russian). (CONF-8909270—: 3. workshop on high 
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energy spin physics, Protvino (USSR), 5-7 Sep 1989). In Spin-89: 
3. Workshop on high energy spin physics. Order Number 
DE93615286. Source: OSTI; NTIS (US Sales Only); INIS. 

A technique of measuring T-asymmetry on a polarized deuteron 
target of the Kharkov Physical and Technical Institute of the 
Academy of Sciences of the Ukraine and in the photon beam of 
the LUE-2000 accelerator is described. The resuls of measure- 
ments of T-asymmetry in the yn -> 2p reactions are for E, = 
280,300,320,350,400 MeV photon energies and Q, 75,90,105,120 
deg pion exit angles in the center-of-system. 2 refs.; 1 fig.;1 tab. 


10859 (INIS-SU-327/A, pp. 215-219) Experiment on mea- 
surement of R and A spin rotation parameters in elastic «~p 
scattering in 1.4 - 2.1 GeV/c momentum range. Bekrenev, V.S. 
(AN SSSR, Leningrad (Russian Federation). Inst. Yadernoj Fiziki); 
Beloglazov, Yu.A.; Kovalev, A.l. Gosudarstvennyj Komitet po 
Ispol'zovaniyu Atomnoj Ehnergii SSSR, Serpukhov (Russian Feder- 
ation). Inst. Fiziki Vysokikh Ehnergij. 1990. [455] (In Russian). 
(CONF-8909270-: 3. workshop on high energy spin physics, 
Protvino (USSR), 5-7 Sep 1989). In Spin-89: 3. Workshop on high 
energy spin physics. Order Number DE93615286. Source: OSTI; 
NTIS (US Sales Only); INIS. 

An experiment is proposed on measuring R and A spin rotation 
parameters in the elastic 1~p-scattering in 1.4 - 2.1 GeV/c mo- 
mentum range at the ITEP accelerator in order to obtain data on 
recoil proton polarization in the reaction under investigation. The 
obtained results are required for carrying out a partial-wave analy- 
sis which fully describes all experimental data within the framework 
of a specific quark model. 10 refs.; 3 figs. 


10860 (INIS-SU-327/A, pp. 223-238) Measurements of the 
energy dependence of Asono near 2.2 GeV. Ball, J. (and others); 
Binz, R.; Chamouard, J.P. Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Serpukhov (Russian Feder- 
ation). Inst. Fiziki Vysokikh Ehnergij. 1990. [455] (CONF-8909270-: 
3. workshop on high energy spin physics, Protvino (USSR), 5-7 
Sep 1989). In Spin-89: 3. Workshop on high energy spin physics. 
Order Number DE93615286. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The direct reconstruction of the elastic scattering amplitudes at 
eleven energies between 0.83 and 2.7 GeV suggests a structure in 
the pp elastic analyzing power around 2.2 GeV. The energy depen- 
dence of this parameter was measured at SATURNE 2. Complete 
sets of observables in pp elastic scattering were measured at 
0.834, 0.874, 0.934, 0.995, 1.095, 1.295, 1.596, 2.096, 2.396 and 
2.696 GeV using the SATURNE 2 polarized proton beam and the 
Saclay frozen spin polarized target. 15 refs.; 9 figs.; 2 tabs. 


10861 (INIS-SU-327/A, pp. 239-256) Nucleon-nucleon pro- 
gram at Saturne 2 : recent results and analyses. Bystricky, J.; 
Deregel, J.; Legar, F. Gosudarstvennyj Komitet po Ispol'zovaniyu 
Atomnoj Ehnergii SSSR, Serpukhov (Russian Federation). Inst. 
Fiziki Vysokikh Ehnergij. 1990. [455] (CONF-8909270-: 3. work- 
shop on high energy spin physics, Protvino (USSR), 5-7 Sep 1989). 
In Spin-89: 3. Workshop on high energy spin physics. Order Num- 
ber DE93615286. Source: OSTI; NTIS (US Sales Only); INIS. 

New investigation results of neutron-proton elastic scattering at 
seven energy values of incident neutrons: 0.318 0.63; 0.80; 0.84; 
0.88; 0.98 and 1.08 GeV are presented. A a2, A or and Ago (np) 
values are measured using quasi-monochromatic polarized beam 
of free neutrons passed through a proton target with frozen spin at 
the Saclay facility. The amplitudes of elastic pp-scattering with | = 
1 isospin in 0.84 - 2.7 GeV energy range are directly recon- 
structed. The energy and angular dependences of the measured 
asymmetry of Agox. (np) polarization in 2.1 GeV region are pre- 
sented. Scattering amplitude modules and phases of the processes 
under investigation are analyzed. 15 refs.; 13 figs. 


10862 (INIS-SU-327/A, pp. 257-264) Recent results from 
the Saclay nucleon-nucleon program. Lac, C.D. (and others); 
Ball, J. Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehn- 
ergii SSSR, Serpukhov (Russian Federation). Inst. Fiziki Vysokikh 
Ehnergij. 1990. [455] (CONF-8909270—: 3. workshop on high en- 
ergy spin physics, Protvino (USSR), 5-7 Sep 1989). In Spin-89: 3. 
Workshop on high energy spin physics. Order Number 
DE93615286. Source: OSTI; NTIS (US Sales Only); INIS. 





For n-p scattering the data for Aoc,, Aor and Agoxx (np) quanti- 
ties are presented. For proton-proton elastic scattering a direct 
reconstruction of the isospin | = 1 scattering amplitudes in the en- 
ergy range from 0.84 to 2.7 GeV is carried out. The results of this 
reconstruction suggest a structure in several amplitudes near 2.1 
GeV. 13 refs.; 11 figs. 


10863 (INIS-SU-327/A, pp. 265-300) Statistical direct 
reconstruction of pp elastic scattering amplitudes from experi- 
mental data between 0.83 and 2.7 GeV. Lac, C.D. (and others); 
Ball, J. Gosudarstvennyj Komitet po Ispol'zovaniyu Atomnoj Ehn- 
ergii SSSR, Serpukhov (Russian Federation). Inst. Fiziki Vysokikh 
Ehnergij. 1990. [455] (CONF-8909270-: 3. workshop on high en- 
ergy spin physics, Protvino (USSR), 5-7 Sep 1989). In Spin-89: 3. 
Workshop on high energy spin physics. Order Number 
DE93615286. Source: OSTI; NTIS (US Sales Only); INIS. 

A review of the statistic data on direct reconstruction of elastic 
pp-scattering amplitudes is presented. The experimental data with a 
complete set of the observables were acquired for eleven values of 
incident proton energies: 0.834; 0.874; 0.934; 0.995; 1.095; 1.295; 
1.596; 1.796; 2.096; 2.396 and 2.696 GeV using polarized proton 
beam of Saturne-2 facility and polarization target with frozen spin of 
the Saclay facility. Absolute values and phases of each amplitude 
are determined, ratios between the contributions of observables 
and scattering amplitudes are presented. 38 refs.; 24 figs. 


10864 (INIS-SU-327/A, pp. 301-310) Structures in the en- 
ergy dependence of pp elastic scattering amplitudes and 
observables in the Saturne 2 energy range. Legar, F. (and oth- 
ers); Bystricky, J.; Deregel, J. Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Serpukhov (Russian Feder- 
ation). Inst. Fiziki Vysokikh Ehnergij. 1990. [455] (CONF-8909270-: 
3. workshop on high energy spin physics, Protvino (USSR), 5-7 
Sep 1989). In Spin-89: 3. Workshop on high energy spin physics. 
Order Number DE93615286. Source: OSTI; NTIS (US Sales Only); 
INIS. 

A complete set of observables in pp-elastic scattering is ob- 
tained; the observables were measured at 0.834; 0.874; 0.934; 
0.995; 1.095; 1.295; 1.596; 1.796; 2.096; 2.396 and 2.696 GeV us- 
ing polarized proton beam of the Saturne-2 facility and polarized 
target with frozen spin of the Saclay facility. The scattering 
amplitudes with | = 1 isospin in 0.83 - 2.7 GeV energy range is re- 
constructed directly. The reconstruction results correspond to the 
structure of certain amplitudes in 2.1 GeV region. Energy and an- 
gular dependences of the measured asymmetries of Aoono, Aoon 


pp-scattering polarization at different beam energies are presented. 
21 refs.; 10 figs. 


10865 (INIS-SU-327/A, pp. 311-326) Analytic reconstruction 
of pp elastic scattering amplitudes from complete sets of ex- 
periments. Ball, J.; Lehar, F.; Lesquen, A.; Perrot, F.; Winternitz, 
P. Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Serpukhov (Russian Federation). Inst. Fiziki Vysokikh Ehn- 
ergij. 1990. [455] (CONF-8909270-: 3. workshop on high energy 
spin physics, Protvino (USSR), 5-7 Sep 1989). In Spin-89: 3. 
Workshop on high energy spin physics. Order Number 
DE93615286. Source: OSTI; NTIS (US Sales Only); INIS. 

The uniqueness of the direct reconstruction of pp elastic scatter- 
ing amplitudes from the observables measured in the 
Nucleon-Nucleon experimental program at SATURNE 2 is dis- 
cussed. The amplitudes were deduced analytically solving bilinear 
relations expressing the observables in terms of invariant 
amplitudes. It is shown that the choice of observables in the exper- 
imental program allows, in principle, a complete and unique 
analytical reconstruction at all energies involved if experimental er- 
rors are ignored. This is shown to apply to two different sets of 11 
observables and to a set of 10 observables. 18 refs. 


10866 (INIS-SU-327/A, pp. 426-434) Measurement of the 
total cross section differences for pp and antiproton-proton in- 
teractions at UNK energies. Francois Lehar. Gosudarstvennyj 
Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Serpukhov 
(Russian Federation). Inst. Fiziki Vysokikh Ehnergij. 1990. [455] 
(CONF-8909270-: 3. workshop on high energy spin physics, 
Protvino (USSR), 5-7 Sep 1989). In Spin-89: 3. Workshop on high 
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energy spin physics. Order Number DE93615286. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Total cross section differences of pp (p-barp) interactions at very 
high energies and different methods of their measurements are dis- 
cussed. At the time when UNK beams will be available it seems 
reasonable to use the appropriate new detection methods devel- 
oped now in several laboratories. 17 refs.; 7 figs. 


10867 (INIS-SU-331) Method of measuring the photon 
beam linear polarization using the recoil electron asymmetry 
at the pair photoproduction on electrons. Boldyshev, V.F.; Vi- 
nokurov, E.A.; Peresun’ko, Yu.P. Gosudarstvennyj Komitet po 
Ispol'zovaniyu Atomnoj Ehnergii SSSR, Moscow (Russian Federa- 
tion). Tsentral’nyj Nauchno-lssledovatel’skij Inst. Informatsii i 
Tekhniko-Ehkonomicheskikh Issledovanij po Atomnoj Nauke i. 
1989. [36] (In Russian). Source: OSTI; NTIS (US Sales Only); INIS. 

Review of the main characteristics of the process of ete~pair 
photoproduction on electrons (triplets) is presented. Optimal experi- 
mental conditions are ascertained, potentialities of designing 
polarimeter on the basis of measuring recoil electrons azimuthal 


asymmetry using fast counters are discussed. 15 refs.; 11 figs.; 12 
tabs. 


10868 (INIS-SU-332) Photoproduction of nucleon reso- 
nances and their structure. Omelaenko, A.S.; Sorokin, P.V. 
Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Moscow (Russian Federation). Tsentral’nyj Nauchno- 
Issledovatel’skij Inst. Informatsii i Tekhniko-Ehkonomicheskikh 
Issledovanij po Atomnoj Nauke i. 1989. [35] (In Russian). Source: 
OSTI; NTIS (US Sales Only); INIS. 

Review of available data on radiative decay of non-strange nu- 
cleon resonators is presented. The radiative decay amplirude 
values presented by different authors differ appreciably, which tes- 
tifies to availability of significant systematic errors. Determination of 
amplitude of electric quadrupole excitation of A33(1232) isobar and 
R11(1440) Roper resonance, arousing great interest due to possi- 
bilities of studying features of quark interaction in nucleons and 
search of hydride (quark-gluon) states, is considered in details. 87 
refs.; 5 tabs. 


10869 (INIS-SU-337) Dibaryon resonances in photo- and 
electrodisintegration of the deuteron. Rekalo, M.P.; Gakh, G.I; 
Kulish, Yu.V.;  Rekalo, A.P. Gosudarstvennyj Komitet po 
ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (Russian Federa- 
tion). Tsentral’nyj Nauchno-lssledovatel’skij inst. Informatsii i 
Tekhniko-Ehkonomicheskikh Issledovanij po Atomnoj Nauke i. 
1989. [68] (In Russian). Source: OSTI; NTIS (US Sales Only); INIS. 

Special attention is given to the consideration of the polarization 
effects in e—d->e'-np which are most sensitive to the dibaryon 
constructions. The inclusion of the dibaryon resonances improves 
the agreement with experimental data on the reaction observables. 
194 refs.; 26 figs.; 1 tab. 


10870 (INP-MSU-91-45-249) On the hadron formation time 
in pion-nucleus interaction. Bravina, L.V.; Korotkikh, V.L.; 
Sarycheva, L.I.; Sivoklokov, S.Yu. Moskovskij Gosudarstvennyj 
Univ., Moscow (Russian Federation). Nauchno-lssledovatel’skij 
Inst. Yadernoj Fiziki. 1992. [18] (NIIYaF-MGU-—91-45-249.). Source: 
OSTI; NTIS (US Sales Only); INIS. 

Differences in the observable characteristics of pion-nucleus in- 
teractions at high energy are investigated for two definitions of the 
hadron formation time. The Monte Carlo simulation of 
hadron-nucleus interactions and quark-gluon string model for 
hadron-hadron collisions are used. It is shown that the momentum 
spectrum of the protons in the target fragmentation region is most 
sensitive to the definition of the formation time. The inclusive me- 
son and meson resonance spectra are similar in the both versions. 
20 refs.; 4 figs.; 1 tab. 


10871 (INS—928) Search for right-handed currents in the 
decay chain K*t—*v, u*—e*~bar. Imazato, J. (National Lab. 
for High Energy Physics, Tsukuba, Ibaraki (Japan)); Kawashima, 
Y.; Tanaka, K.H. Tokyo Univ., Tanashi (Japan). Inst. for Nuclear 
Study. May 1992. 13p. Order Number DE93764375. Source: OSTI; 
NTIS; INIS. 
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Positron asymmetry in the decay of muons produced in K* — 
utv has been precisely measured in a search for right-handed cur- 
rents. A novel technique utilizing a 'K,2 muon beam’ from the 
at-rest decay of positive kaons in a primary proton-beam target 
was employed. A limit of —éP ,;i—._ > 0.990 (90%C.L.) was obtained 
from the energy-integrated positron asymmetry observed in muon 
spin precession under a transverse magnetic field. This limit sets a 
new constraint on the second weak boson mass (Mwo) as well as 
the Cabibbo angle of the right-handed sector. (author). 


10872 (ITP-91-52) The odderon couplings in the vector 
meson production and related processes. Struminskij, B.V.; 
Shelkovenko, A.N. AN Ukrainskoj SSR, Kiev (Ukraine). Inst. Teo- 
reticheskoj Fiziki. 1991. [8] Source: OSTI; NTIS (US Sales Only); 
INIS. 

The odderon coupling in the process 2+-x—p+-p is considered 
and it is shown that at Pi, =400 GeV/c the odderon contribution 
dominates. The measurement of the energy dependence of the 
cross-section will make it possible to determine the odderon inter- 
cept. 9 refs.; 1 fig. (author). 


10873 (ITP-91-87) P-matrix description of the two-particle 
interaction. Babenko, V.A.; Petrov, N.M.; Sitenko, A.G. AN Ukrain- 
skoj SSR, Kiev (Ukraine). Inst. Teoreticheskoj Fiziki. 1991. [20] 
Source: OSTI; NTIS (US Sales Only); INIS. 

The paper deals with the formalism of P-matrix description of the 
two-particle interaction within the framework of which the inverse 
scattering problem is considered. Separating explicitly the free mo- 
tion contribution in the wave function yields a compact expression 
for the off-energy-shell scattering amplitude which immediately pro- 
vides its separable expansion. 16 refs.; 2 figs. (author). 


10874 (ITP-91-93) Studies of P-matrix formalism on the 
basis of the potential description of two-particle interaction. 
Babenko, V.A.; Petrov, N.M. AN Ukrainskoj SSR, Kiev (Ukraine). 
Inst. Teoreticheskoj Fiziki. 1991. [20] Source: OSTI; NTIS (US 
Sales Only); INIS. 

A study is made of mathematical and physical aspects of the P- 
matrix approach within the framework of the potential description of 
two particle interaction when the dynamics is based on the nonrel- 
ativistic Schroedinger equation. A dispersion formula for the 
P-matrix is derived correctly, different ways of its expansion by 
means of which it is possible to develop different methods of an 
approximate description of the quantities characterizing the two- 
particle interaction are suggested. 15 refs. (author). 


10875 (ITP-92-3) Logarithmically rising cross section and 
the ratio o4)/c;. Jenkovszky, L.L.; Lendel, A.I. AN Ukrainskoj SSR, 
Kiev (Ukraine). Inst. Teoreticheskoj Fiziki. 1992. [5] Source: OSTI; 
NTIS (US Sales Only); INIS. 

We refit the parameters of a dipole pomeron model for high 
energy elastic scattering and find that to accommodate for the ob- 
served rise of o,)/c; one has to admit for - apart from an odderon 
contribution - a “supercritical” pomeron intercept, ap(0)>1. 4 refs.; 
3 figs.; 1 table. (author). 


10876 (ITP-92-5) Coherence influence on the intensity of 
Bose-Einstein correlations and visible size of a source. 
Sinyukov, Yu.M.; Tolstykh, A.Yu. AN Ukrainskoj SSR, Kiev 
(Ukraine). Inst. Teoreticheskoj Fiziki. 1992. [12] Source: OSTI; 
NTIS (US Sales Only); INIS. 

Two-particle correlations for both identical and unlike pion pairs 
are considered using the method of ensemble of sources with ran- 
dom phases. The dependence of the interferometric size of sources 
and coherence parameter on the source size and mean-squared 
momentum of the emitted pions is found. 9 refs.; 1 fig. (author). 


10877 (ITP-92-11) Crossing-odd spin effects in the dipole 
model of hadron scattering. Akkelin, S.V.; Martynov, E.S. AN 
Ukrainskoj SSR, Kiev (Ukraine). Inst. Teoreticheskoj Fiziki. 1992. 
[16] Source: OSTI; NTIS (US Sales Only); INIS. 

The spin amplitudes of the nucleon-nucleon and the meson- 
nucleon scattering at high energies and the bounded transferred 
momenta are calculated within the dipole pomeron model. In the 
case of non-degenerate input pomeron and odderon the polariza- 
tions in pp- and p-barp-scattering are shown to be opposite in sign 
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and equal in value. In the meson-nucleon interactions the polariza- 
tion oscillates without changing its sign, the oscillation amplitude is 
then independent of energy in charge exchange process and in the 


elastic scattering it gets decreased slowly. 17 refs.; 1 table. (au- 
thor). 


10878 (ITP—92-29) Model for the pomeron. Jenkovszky, L.L. 
AN Ukrainskoj SSR, Kiev (Ukraine). Inst. Teoreticheskoj Fiziki. 
1992. [9] Source: OSTI; NTIS (US Sales Only); INIS. 

It is suggested that the bare pomeron is an infinite sum of 
Regge multipoles with unit intercepts a(0)=1 and decreasing 
weights C,. Unitarity is restored by eikonalization. For phenomeno- 
logical purposes, the bare pomeron with m=3 and a built-in dip 
mechanism (diffraction minimum) is feasible. 6 refs. (author). 


10879 (ITP-92-31) Detecting the odderon. Contoguris, A.P.; 
Jenkovszky, L.L.; Martynov, E.S.; Stryminsky, B.V. AN Ukrainskoj 
SSR, Kiev (Ukraine). Inst. Teoreticheskoj Fiziki. 1992. [8] Source: 
OSTI; NTIS (US Sales Only); INIS. 

Using a proper combination of differential cross sections for ++- 
p—p+-p and x~p—p°n or of inclusive cross sections for 7+-p—p* 
we propose certain tests which may conclusively verity of reject the 
odderon hypothesis throughout the range 0.05<~x-t<x1 GeV*. 12 
refs.; 1 fig.; 1 table. (author). 


10880 (JINR-E-2-91-356) The amplitude of the elastic 
hadron-hadron scattering in the coulombic range of transfer 
momenta. Selyugin, O.V. Joint Inst. for Nuclear Research, Dubna 
(Russian Federation). Lab. of Theoretical Physics. 1991. [18] 
Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to Yad. Fiz. 

The questions of the determination of cio1(s), the slope of differ- 
ential cross sections, B(s,t), p(s,t)h=Re T(s,t)/im T(s,t) and the 
phase of the coulomb-nuclear scattering, (s,t), from the experi- 
mental data are examined. It is shown that there is significant 
indeterminacy in the knowledge of ciot(s), B(s,t) and p(s,t) and it is 
necessary that the next experiments would be performed at t=- 
1.10-5-1.10-5 GeV. 28 refs.; 3 figs.; 10 tabs. 


10881 (JINR-E—2-91-375) Structure functions of sea 
quarks, Kogut-Susskind pole and dynamics of pp- and pp-bar- 
interactions at high energies. Dorokhov, A.E. (Joint Inst. for 
Nuclear Research, Dubna (Russian Federation). Lab. of Theoreti- 
cal Physics); Kochelev, N.I.; Zubov, Yu.A. Joint Inst. for Nuclear 
Research, Dubna (Russian Federation). Lab. of Theoretical 
Physics. 1991. [22] Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to Mod. Phys. Lett. A. 

It is shown that anomalous behavior of the spin-dependent pro- 
ton structure function g;°(x) is defined by the contribution to this 
structure function as x0 of a new Regge trajectory caused by 
Kogut-Susskind pole. It is pointed out that manifestation of a new 
trajectory in pp- and pp-bar-interactions allows us to explain some 
peculiarities of these reactions at high energies. 38 refs.; 5 figs. 


10882 (JINR-E-2-91-442) On the vector meson production 
in Nambu-Jona-Lasinio model. Bratkovskaya, E.L. (Joint Inst. for 
Nuclear Research, Dubna (Russian Federation). Lab. of Theoreti- 
cal Physics); Titov, A.|. Joint Inst. for Nuclear Research, Dubna 
(Russian Federation). 1991. [11] Source: OSTI; NTIS (US Sales 
Only); INIS. 

Submitted to Phys. Lett., B. 

Vector meson production at low energies are analyzed within the 
chiral invariant effective Lagrangian of the Nambu-Jona-Lasinio- 
type with the meson and diquark sectors with the different values 
of coupling constants. The main Feynman diagrams are analyzed 
and it is shown that the production cross section is sensitive to the 
parameters of the diquark sector. Comparison of calculated cross 
section with available experimental data is done. 28 refs.; 5 figs. 


10883 (JINR-E-2-92-6) Analysis of discrete ambiguities for 
mNA and pNA vertex functions using inclusive charge- 
exchange reactions. Gareev, F.A.; Ratis, Yu.L.; Korovin, P.P.; 
Strokovskij, E.A.; Vaagen, J.S. Joint Inst. for Nuclear Research, 
Dubna (Russian Federation). Lab. of Theoretical Physics. 1992. 
[18] Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to Phys. Lett. 





The formalism of Feynman diagrams to describe the charge- 
exchange reactions (p,n), (n,p) and (He,t) on a free proton-target 
taking into account spectator and decay modes in the +p+g’- 
model is used. The type of interference between these modes 
depends on the set of vertex function parameters used. It is shown 
that discrete ambiguities exist for the NA and pNA vertex func- 
tions. These are partly dissolved if charge-exchange data for a 
wide energy region is used. 17 refs.; 8 figs. 


10884 (JINR-E—2-92-16) Strangeness-changing vector cur- 
rents in 7-lepton decays. Bednyakov, V.A.; Osipov, A.A. Joint 
Inst. for Nuclear Research, Dubna (Russian Federation). Lab. of 
Nuclear Problems. 1992. [8] Source: OSTI; NTIS (US Sales Only); 
INIS. 

The Cabibbo suppressed 7-lepton decays into a kaon and a 
non-strange pseudoscalar meson have been investigated in the 
U(3)-version of the superconducting quark model with allowance 
for DA-mixing. The total and differential widths of four 7-lepton de- 
cays were obtained. The number of these decays per year at the 
c-7-factory was calculated. 6 refs.; 4 figs.; 2 tabs. 


10885 (JINR-E-4-92-9) Weak interactions in a bilocal chiral 
theory: 2. Nonleptonic decays of quarkonia in bilocal ap- 
proach. Kalinovskij, Yu.L.; Kallies, W.; Muenchow, L.; Pervushin, 
V.N. Joint Inst. for Nuclear Research, Dubna (Russian Federation). 
Lab. of Theoretical Physics. 1992. [11] Source: OSTI; NTIS (US 
Sales Only); INIS. 

Submitted to Nuovo Cimento, A. 

In this part the calculus to describe meson-decay constants and 
the nonleptonic transitions for D and B mesons in a bilocal meson 
field theory are formulated. 10 refs.; 1 fig.; 3 tabs. 


10886 (KEK-PROC-—92-9) Proceedings of the 2nd KEK topl- 
cal conference on e*e~ collision physics. Matsui, Takayuki 
(ed.). National Lab. for High Energy Physics, Tsukuba, Ibaraki 
(Japan). Sep 1992. 513p. (CONF-9111189-: 2. KEK conference 
on ete collision physics, Tsukuba (Japan), 26-29 Nov 1991). Or- 
der Number DE93754139. Source: OSTI; NTIS; INIS. 

This issue is the collection of the papers presented at the title 


meeting. The 24 of the presented papers are indexed individually. 
(J.P.N.). 


10887 (KFKI-1991-37/A) Analysis of the rapidity gap prob- 
ability at CERN collider energies. Hegyi, S. (Hungarian Academy 
of Sciences, Budapest (Hungary). Central Research Inst. for 
Physics). Hungarian Academy of Sciences, Budapest (Hungary). 
Central Research Inst. for Physics. Dec 1991. [21] Source: OSTI; 
NTIS (US Sales Only); INIS. 

The rapidity gap probability, i.e., the probability of detecting no 
particles in a given rapidity interval is investigated in proton- 
antiproton collisions at CERN Collider energies. A_ scaling 
behaviour is found in the central rapidity domain, similar to the 
scaling of the void probability in the Perseus-Pisces supercluster 
region of galaxies. This observation confirms that the recently 
proposed linked-pair approximation for the N-particle cumulant cor- 
relation functions holds valid to high order with linking coefficients 
slightly smaller than the negative binomial values. In the outer re- 
gion of rapidity deviations are found from the scaling law which 
possibly is caused by the violation of translation invariance of the 
correlation functions. The correspondence to the clan production 
picture of hadronization is outlined: it is shown that the clan-model 
parameters can be obtained directly from the ‘hole probability’. (au- 
thor) 31 refs.; 3 figs.; 1 tab. 


10888 (KFKI-1992-02/A) Order-a radiative corrections for 
semileptonic decays of polarized baryons. Glueck, F. (Hungar- 
ian Academy of Sciences, Budapest (Hungary). Central Research 
Inst. for Physics); Toth, K. Hungarian Academy of Sciences, Bu- 
dapest (Hungary). Central Research Inst. for Physics. Jan 1992. 
[35] Source: OSTI; NTIS (US Sales Only); INIS. 

Model independent radiative corrections are calculated for the 
=~ — nev-bar, A — nev-bar and n — pev-bar decays with polar- 
ized initial baryons. The method of polarization asymmetry 
calculations is outlined, and the most important formulae are 
presented. Numerical results for the corrections to two- and one- 
dimensional asymmetry distributions and totally integrated 
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asymmetries are tabulated for the electron, neutrino, hadron, a and 
8B asymmetries. (author) 73 refs.; 5 tabs. 


10889 (KFKI-1992-07/A) Production region of identical pi- 
ons at 38 GeV/cI1~-nuclei interactions with high P; particles. 
Penev, V.N. (Bylgarska Akademiya na Naukite, Sofia (Bulgaria). 
Inst. za Yadrena Izsledvaniya i Yadrena Energetika); Shklovskaja, 
A.l.; Vertogradov, L.S.; Gabunia, L.L.; Kharchilava, A.l.; Gemesy, 
T.; Jenik, L.; Krasznovszky, S.; Pinter, Gy. Hungarian Academy of 
Sciences, Budapest (Hungary). Central Research Inst. for Physics. 
Feb 1992. [29] Source: OSTI; NTIS (US Sales Only); INIS. 

The correlation functions of pairs of the identical pions, extracted 
from 7‘+)-mesons production in x—--A (A=p, d, C, Cu, Pb) colli- 
sions at 38 GeV/c by high P;-trigger, exhibit an enhancement at 
small values of relative momenta of the pions. On this second or- 
der of intensity interference the radii R of the pion source were 
calculated by using the different parametrizations. The values of R 
vary slowly between 0.8 fm and 2 fm for different interactions with 
P,>1 GeV/c. One does not observe the significant change of the 
pion source parameters for different P;-momenta cuts. (author) 17 
refs.; 8 figs.; 4 tabs. 


10890 (LA-12457-T) Quasl-free pion single charge ex- 
change. Ouyang, J. Los Alamos National Lab., NM (United 
States). Dec 1992. 495p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. Order Number 
DE93004984. Source: OSTI; NTIS; INIS; GPO Dep. 

Thesis submitted to the University of Colorado, Boulder, CO. 

Cross sections for the quasi-free (QF) region for pion single 
charge exchange (SCX) were measured with beams of 475 MeV 
~~, 500 MeV x=, and 400 MeV z~, with most data at 500 MeV 
x*. The LAMPF x° spectrometer and a proton detector arm were 
placed on each side of the beam with different scattering angles. 
Up to twelve targets, from hydrogen to bismuth, were used. Both 
inclusive and coincidence measurements were performed. The ex- 
traction of peak shape and cross section for the QF peak, the 
effective number of nucleons involved in the reaction, mass depen- 
dence, and angular dependence were studied for the inclusive 
measurement. Calculations with the local random phase approxi- 
mation (RPA) were used to understand the inclusive experimental 
results. A collection of experimental results is given for both inclu- 
sive and coincidence measurements. 


10891 (LUND-MPH-92-05) The decay of a delta resonance 
in the nuclear medium. Arve, P.; Heigesson, J. Lund Univ. (Swe- 
den). Dept. of Mathematical Physics. Jul 1992. [21] Source: OSTI; 
NTIS; INIS. 

The properties of the A-resonance is of central importance in 
many of the processes under study in intermediate energy physics. 
Perhaps the most noticeable change of the properties of the A- 
excitation in the nuclear medium is the substantial increase of its 
width. We calculate the decay of the delta into a nucleon and a 
general pisobar mode consisting of NN—'-, x- and AN~'-modes. 
The decay is calculated without any width of the A-resonance in 
the pisobar as well as with a selfconsistent width. For the case of 
no width the decay is separated into different channels. It is found 
that NN-' channel is not only dominating the decay at low ener- 
gies of the A-resonance but at high densities (p>1.5p9) this 
channel also dominates the decay at higher energies. Qualitative 
agreement with inclusive and exclusive (p,n) and @He,T) experi- 
ments is achieved. (au) (23 refs.). 


10892 (LUNFD6-NFFL-—7071-1992) Studies of the ionization 
energy loss in the DELPHI TPC and the identification of quark 
and gluon jets in hadronic events at LEP. Baerring, O. Lund 
Univ. (Sweden). Dept. of Physics. Sep 1992. [46] Source: OSTI; 
NTIS; INIS. 

In this thesis a fast and accurate method for the calculations of 
the energy loss spectrum is presented. The algorithm, which is 
based on the Laplace transform method, differs from earlier ap- 
proaches in that it makes use of fast fourier transform routines 
instead of numerical integration or series expansion. We present 
also a new type of jet classification, based on artificial neural net- 
work technique. The classification is proved to be insensitive to the 
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jet energy, i.e. it exploits only the fragmentation differences be- 
tween quarks and gluons. We apply this method in a measurement 
of the triple-gluon vertex in four-jet events at LEP. (au) (33 refs.). 


10893 (LYCEN-T—9115) Detection of single photons in the 
L3 experiment. Buisson, C. Lyon-1 Univ., 69 - Villeurbanne 
(France). Inst. de Physique Nucleaire; Lyon-1 Univ., 69 (France). 
May 1991. [143] (In French). Source: OSTI; NTIS (US Sales Only); 
INIS. 

This work is based on data taken with the L3 detector at LEP 
(electron-positron collider) built at the CERN laboratories in 
Geneva. The first results on the measurement of the e*te- 
—vantiv-y cross section are presented. In the first part of the thesis 
we give a general overview on the recently obtained values for N, 
through various methods. We also point out the importance of 
measuring the single photon cross section in order to determine 
this parameter in the framework of the Standard Model. This mea- 
surement can also give valuable insights as to what happens 
beyond the S.M. specially concerning supersymmetric and com- 
posite models. We end with a review of the generators used for 
simulating the signal and the various background processes 
present in this measurement. The second chapter describes the L3 
detector with a particular emphasis given to the electromagnetic 
calorimeter, built using BGO crystals. We also describe the simula- 
tion software used by L3. In the third chapter we give a detailed 
presentation of the routines and criteria used for our single photon 
signal data acquisition. We show how, by also selecting single 
electrons, we can study this sample in order to gain a better under- 
standing of the background generator. The last chapter describes 
the analysis work done on the various data samples, the compan- 
son between Monte Carlo and data, and the procedure used to 
extract the number of families N,. With our sample of single pho- 
tons, corresponding to an integrated luminosity of 2.98 pb-', with 
a center of mass energy from M,o - 3GeV to My + 3 GeV, we ob- 
tain N,=3.3+0.6(stat.)+0.3(syst.). 


10894 (MPI-PhE—92-06) Intermittency at 91 GeV in the re- 
action e*e~ -+ hadrons. Raab, V. Max-Planck-institut fuer 
Physik, Muenchen (Germany). Werner-Heisenberg-Institut; Techni- 
sche Univ. Muenchen, Garching (Germany). Fakultaet fuer Physik. 
Jul 1992. 99p. (In German). Order Number DE93766103. Source: 
OSTI; NTIS (US Sales Only); INIS. 

This thesis deals with events of the kind ete- — hadrons at an 
c. m. energy of about 91.25 GeV. By means of factorial moments 
thereby the processes are analyzed on parton and on hadron level 
as well as the fragmentation, i.e. the transition from partons into 
hadrons. The analysis method is studied on perturbing influences 
by the shape of inclusive distributions, cuts, and choice of the 
coordinate system. It is then extended by many-dimensional proce- 
dures and a variable transformation. The importance of the Dalitz 
decay in many-dimensional analyses is shown. The studies deal in- 
tensively with the processes on the parton level. Two different 
procedures lead to the agreeing result that a many-stage cascade 


of quarks and gluons leads to the main contributions of the fractal 
structures. (orig.). 


10895 (MPI-PhE-92-19) ALEPH in 1991. Settles, R. 
Max-Planck-institut fuer Physik, Muenchen (Germany). Werner- 
Heisenberg-institut. Oct 1992. 23p. (CONF-9111189-: 2. KEK 
conference on e*e™ collision physics, Tsukuba (Japan), 26-29 Nov 
1991). Order Number DE93766342. Source: OSTI; NTIS (US 
Sales Only); INIS. 

A selection of ALEPH activities in 1991 is presented. ALEPH 
took ~ 12pb~—' of good data around the Z° peak in that year to 
bring the total up to a half a million events. The silicon-strip vertex 
detector was commissioned successfully and performed to design 
specifications for all of the 1991 running. The examples of physics 
reviewed include an update on electroweak results, N, counting 
with the single photon events, 7-branching ratio and -lifetime mea- 
surements, measurement of the B-hadron lifetime, evidence for the 
A, baryon, existence of the triple gluon vertex, the understanding 
of intermittency, and an update on the Higgs search. These analy- 
ses were done in 1991 and include the 1989-90 data. (orig.). 
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10896 (MPI-PhE-92-20) New results on 7 physics from 
LEP. Seywerd, H. Max-Planck-Institut fuer Physik, Muenchen (Ger- 
many). Werner-Heisenberg-Institut. Oct 1992. 15p. Order Number 
DE93758542. Source: OSTI; NTIS (US Sales Only); INIS. 

New experimental results regarding + decays from the LEP ex- 
periments ALEPH, Delphi, L3, and OPAL, including data from 1991 
are presented. New values for the 7 lifetime, including early results 
with silicon vertex detectors are given. Updated measurements of 
t decay branching fractions are presented. The relevance of these 
measurements to the known discrepancies in previous observa- 
tions is discussed. Polarization results of the 7 from Z° decays are 
provided. (orig.). 


10897 (OUP-92-13) Off-shell sd transitions | K-decays. 
Eeg, J.O. (Oslo Univ., Fysisk Inst. (Norway)); Picek, |. Oslo Univ. 
(Norway). Fysisk Inst. Jul 1992. [14] Source: OSTI; NTIS; INIS. 

The authors consider contributions to decays of K-mesons from 
effective lagrangians involving (iy-D-mg), where D,, is the covariant 
derivative and mg is a relevant quark mass. For this purpose an ef- 
fective low-energy QCD is used, where the quarks are coupled to 
the pseudoscalar mesons 7, K, n. These couplings are due to their 
Gokdstone character and reflect chiral-symmetry breaking. Within 
this scheme it is shown explicitly that for the decays K-22 and 
K-—+-yy, the physical effects of operators involving (i~-D-mg) are not 
zero, contrary to current statements. To be more specific, one 
obtains a zero effect only in the limit when the quark-meson inter- 
actions are switched off, that is for f,—+00. Numerically, one finds 
weak impact on the CP-conserving K-+27 amplitude, while the im- 
pact of K-+-7+ is substantial in the CP-violating case. 17 refs., 4 
figs. 


10898 (OUP-92-29) Observation of parton fragmentation in 
antl p®Ne reactions at 607 MeV/c. Danielsen, K.M. (and others); 
Jacobsen, T.; Haatuft, A. CERN PS-179. Oslo Univ. (Norway). Fy- 
sisk Inst. Aug 1992. [9] Source: OSTI; NTIS; INIS. 

The ratio between the numbers of negative and positive leading 
pions in anti p?°Ne reactions at 607 MeV/c is explained by QCD in 
terms of parton fragmentation. 7 refs., 1 fig., 3 tabs. 


10899 (SLAC—398, pp. 1-19) An historical review of lepton 
proton scattering. Taylor, R. (Stanford Linear Acclerator Center, 
CA (US)). Stanford Linear Accelerator Center, Menlo Park, CA 
(United States). Sep 1992. DOE Contract AC03-76SF00515. In 
Proceedings of Summer Institute on particle physics: Lepton- 
Hadron scattering. 566p. Order Number DE93002490. Source: 
OSTI; NTIS; INIS. 

The author reviews some of the early experiments in electron- 
proton scattering, concentrating on the inelastic scattering 
experiments at SLAC. Early elastic scattering results in the 1950's 
found that the proton had a finite size. This was a new approach to 
the problem of studying strongly interacting particles. The results 
helped precipitate construction of major electron accelerators, and 
the shift of resources into this area of work. The author reviews de- 
sign considerations of original detector systems at SLAC. Inelastic 
scattering experiments followed, with ‘scaling’ as v/Q?, scattering 
from ‘partons’, and scattering results which showed support of the 
quark model. Departures from scaling were observed with more ac- 
curate inelastic scattering data, and theoretical progress led to a 
guage theory called ‘Quantum Chromodynamics’ (QCD), based on 
quarks and colored gluons. 


10900 (SLAC—398, pp. 47-67) Theoretical aspects of 
lepton-hadron scattering. Drell, S.D. (Stanford Linear Accelerator 
Center, CA (US)). Stanford Linear Accelerator Center, Menlo Park, 
CA (United States). Sep 1992. DOE Contract AC03-76SF00515. In 
Proceedings of Summer Institute on particle physics: Lepton- 
Hadron scattering. 566p. Order Number DE93002490. Source: 
OSTI; NTIS; INIS. 

In two lectures the author emphasizes two points regarding 
lepton-hadron scattering. First is the crucial importance of testing 
the ‘exact’ sum rules as tests of the local current algebra. Discrep- 
ancies, if found, between experiment and theory cannot be 
‘interpreted away’ in terms of more complex parton wave function 
for the hadronic ground state. The three sum rules discussed in 
detail are those of Adler, Bjorken, and Gross and Llewellyn-Smith. 





Second is an understanding of the corrections to scaling in Quan- 
tum Chromodynamics (QCD) and what they teach us. Theoretical 


work is tied to advances in experimental parameter range and ac- 
curacy. 


10901 (SLAC-398, pp. 69-104) Lepton-hadron scattering 
from scaling violation to HERA. Sciulli, F. (Columbia Univ., New 
York, NY (US)). Stanford Linear Accelerator Center, Menlo Park, 
CA (United States). Sep 1992. In Proceedings of Summer Institute 
on particle physics: Lepton-Hadron scattering. 566p. Order Num- 
ber DE93002490. Source: OSTI; NTIS; INIS. 

The author starts his lecture with a personal remembrance of the 
appearance of scaling, and its experimental verification with data 
from Gargamelle and SLAC. Feynmann’s parton model was devel- 
oping, and the discovery and acceptance of quarks fit into this 
model. He covers areas of the parton model related to u, d, and 
strange quark densities, and effects of nuclear environment on the 
parton densities. Deep inelastic scattering results provided signifi- 
cant data and many results for theoretical interpretation. The 
development and application of quantum chromodynamics (QCD) 
is reviewed and applied to deep inelastic scattering results. He re- 
views major sum rules, and takes a phenomenological perspective 
to describe how the sum rules follow simply from the quark model, 
and how experiments compare to the predictions. Finally he 
touches on the many new processes found and sought through the 
use of the deep inelastic process. The ‘new’ field of deep inelastic 
scattering is still going strong. 


10902 (SLAC-398, pp. 305-325) Search for new phenom- 
ena at LEP. Richard, F. (CNRS et Universite de Paris-Sud, Orsay 
(FR)). Stanford Linear Accelerator Center, Menlo Park, CA (United 
States). Sep 1992. In Proceedings of Summer Institute on particle 
physics: Lepton-Hadron scattering. 566p. Order Number 
DE93002490. Source: OSTI; NTIS; INIS. 

Recent searches for new particles and rare Z° decays performed 
at LEP are reviewed. With the first few 10* events collected at 
LEP, many searches have already been performed: pair-produced 
heavy fermions and scalar bosons, light Higgs boson from the 
Standard Model (SM) and its most popular supersymmetric exten- 
sion (MSSM). A large amount of territory has thus been already 
covered and one is left, after collecting 10° z° events with the four 
LEP experiments, with the difficult task to explore the Higgs sector 
and other Z° decays with very low branching ratios, typically a few 
10-5. This experimental stuggle already pushes the various detec- 
tors at the limit of their capabilities and takes advantage of specific 
properties: momentum resolution for muons, energy resolution for 
electrons and photons, identification properties for leptons, hadronic 
calorimetry and hermeticity for neutrinos. 34 refs., 16 figs., 7 tabs. 


10903 (SLAC-398, pp. 327-335) Recent results from the 
Mark Il experiment. Wagner, S.R. (Stanford Linear Accelerator 
Center, CA (US)). Stanford Linear Accelerator Center, Menlo Park, 
CA (United States). Sep 1992. In Proceedings of Summer Institute 
on particle physics: Lepton-Hadron scattering. 566p. Order Num- 
ber DE93002490. Source: OSTI; NTIS; INIS. 

The Mark Il experiment recorded its last Z° on November 21, 
1990, and the detector is now in retirement. In 1991, two major 
studies were undertaken with data taken at various points in the 
Mark Il lifetime, and these analyses will be the subject of this talk. 
The first analysis, performed on the 1990 Z° data sample taken 
with the precision vertex detectors, established the technique for 
identifying Z° decays into bb pairs by selecting events where sev- 
eral tracks have large impact parameters with respect to the Z° 
production point. The second analysis involved a search for r*r— 
ff events in the PEP5 data sample. An anomalously large cross 
section for events of this type was reported in 1991 wa the ALEPH 
collaboration. While the Mark Il data sample at the is too small 
to see a signal of the size reported by ALEPH, one consistent ex- 
planation of the ALEPH observation is the final state radiation of 
virtual photons in the reaction e*e- — 7+*7~ at a rate higher than 
expected by QED. These virtual photons then decay into low mass 
ete-, pty, or atx pairs. If this explanation is correct, it 
shouldn't matter whether the 7*r~ final state is produced by Z° 
decay or by ete annihilation at lower energies, as long as there 
is enough phase space to produce the ff pairs. 
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10904 (SLAC—398, pp. 337-351) Recent beauty physics re- 
sults from ARGUS. Britton, D. (McGill Univ., Montreal, Quebec 
(CA)). Stanford Linear Accelerator Center, Menlo Park, CA (United 
States). Sep 1992. In Proceedings of Summer Institute on particle 
physics: Lepton-Hadron scattering. 566p. Order Number 
DE93002490. Source: OSTI; NTIS; INIS. 

Recent results on B meson decays are reported from the AR- 
GUS experiment, which operates at the DORIS Il e*e~ storage 
ring at DESY. Evidence is presented for the first observation of an 
exclusive b-u decay in the channel B~ — p°f-v. A preliminary 
branching ratio of (1.13 + 0.36 + 0.26) x 10-° is reported, from 
which the ratio |Vup|/|Vep| is calculated and found to be in agree- 
ment with inclusive measurements. The inclusive and exclusive 
production of D,* mesons from B decays are examined. The eight 
branching ratios of the form B — D,‘*)D‘*) are measured, most of 
them for the first time. The weak decay constant fD, is calculated 
within the framework of heavy quark effective theory (f(D; = 267 
+28 MeV), and according to the BSW model (fDs = 288 + 29 
MeV). A new measurement of the BR(B- — D*°Z~7) is reported, 
featuring the full reconstruction of the D*® mesons. This permits an 
estimate of |V.,| = 0.045 + 0.009, again using heavy quark effec- 
tive theory. 51 refs., 14 figs., 2 tabs. 


10905 (SLAC—398, pp. 353-371) Recents results from CLEO 
Il. Alexander, J. (Cornell Univ., Ithaca, NY (US)). Stanford Linear 
Accelerator Center, Menlo Park, CA (United States). Sep 1992. In 
Proceedings of Summer Institute on particle physics: Lepton- 
Hadron scattering. 566p. Order Number DE93002490. Source: 
OSTI; NTIS; INIS. 7 

Results are presented on Y(4S) — non-BB final states; D* 
branching ratios; D° branching ratios to final states containing a 
x°, n, or 7’; and D, branching ratios to final states containing the n 
or 7’. 13 refs., 21 figs., 9 tabs. 


10906 (SLAC-—398, pp. 373-389) Charm and beauty physics 
at Fermilab. Lipton, R. (Fermi National Accelerator Lab., Batavia, 
IL (US)). Stanford Linear Accelerator Center, Menlo Park, CA 
(United States). Sep 1992. In Proceedings of Summer Institute on 
particle physics: Lepton-Hadron scattering. 566p. Order Number 
DE93002490. Source: OSTI; NTIS; INIS. 

The status of charm and beauty physics studies at Fermilab is 
reviewed. Data from fixed target experiments on charm production, 
semi-leptonic decay, and Cabibbo suppressed decays as well as 
charmonium studies in antiproton annihilation are described. In ad- 
dition beauty results from CDF and E653 are reviewed and 
prospects for studies of B physics at collider detectors are dis- 
cussed. 30 refs., 15 figs., 10 tabs. 


10907 (SLAC-—398, pp. 407-425) Nucleon structure func 
tions, F2(x,Q?) and xF3(x,Q?), from v-Fe scattering at the 
Fermilab Tevatron. Mishra, S.R. (Harvard Univ., Cambridge, MA 
(US)); Leung, W.C.; Quintas, P.Z.; Sciulli, F.; Arroyo, C.; Bach- 
mann, K.T.; Blair, R.E.; Foudas, C.; King, B.J.; Lefmann, W.C.; 
Oltman, E.; Rabinowitz, S.A.; Seligman, W.G.; Shaevitz, M.H.; 
Merritt, F.S.; Oreglia,Stanford Linear Accelerator Center, Menlo 
Park, CA (United States). Sep 1992. In Proceedings of Summer In- 
stitute on particle physics: Lepton-Hadron scattering. 566p. Order 
Number DE93002490. Source: OSTI; NTIS; INIS. 

The authors present precision measurements of nucleon struc- 
ture functions, F2(x,Q?) and xF3(x,Q?) from a sample of 1,320,000 
vy-Fe and 280,000 v,,-Fe high-energy charged current interactions 
at the Fermilab Tevatron. The CCFR measurements of xF3(x,Q?) 
agree in magnitude but differ in Q? dependence, at small x, when 
compared to the CDHSW data; and show for the first time a Q? 
evolution consistent with PQCD. The xF3 measurement leads to an 
accurate determination of the Gross-Llewellyn Smith sum rule. The 
measurements of F2(x,Q*) agree well with those from SLAC (eN) 
and BCDMS (uN) experiments, and lead to a precise test of the 
mean-square charge prediction by the Quark Parton Model. These 
data, however, differ from the CDHSW (vFe) and EMC (uN) data. 
Measurements of the scaling violation of the CCFR Fz are also in 
good agreement with the theory. The preliminary value of Ave, 


from the non-singlet evolution with Q? > 15 GeV?, is 213 + 
29(stat.) + 41(syst.) MeV. 25 refs., 13 figs., 4 tabs. 


ERA Vol. 18, No. 4 499 





66 PHYSICS 
6623 Specific Interactions, Decays and Processes 


10908 (SLAC-398, pp. 427-438) Highlights from muon scat- 
tering at CERN. Voss, R. (CERN, Geneva (XC)). Stanford Linear 
Accelerator Center, Menlo Park, CA (United States). Sep 1992. In 
Proceedings of Summer Institute on particle physics: Lepton- 
Hadron scattering. 566p. Order Number DE93002490. Source: 
OSTI; NTIS; INIS. 

A review is given of recent results from the deep inelastic muon 
scattering program at CERN, focusing on high statistics measure- 
ments of scaling violations and tests of QCD, and on past and 
future experiments to measure the spin structure functions of the 
nucleon. 


10909 (SLAC—398, pp. 453-466) Current status of rare kaon 
decay experiments at Brookhaven. Haggerty, J.S. (Brookhaven 
National Lab., Upton, NY (US)). Stanford Linear Accelerator Cen- 
ter, Menlo Park, CA (United States). Sep 1992. DOE Contract 
AC02-76CH00016. In Proceedings of Summer Institute on particle 
physics: Lepton-Hadron scattering. 566p. Order Number 
DE93002490. Source: OSTI; NTIS; INIS. 

Results from three of the rare kaon decay experiments under 
way at the Brookhaven AGS are reviewed. The current status and 
future plans of these experiments are discussed. 20 refs., 6 figs., 5 
tabs. 


10910 (SLAC-—398, pp. 467-491) Latest results on the direct 
CP violation measurements - ¢’/e. Hsiung, Y.B. (Fermi National 
Accelerator Lab., Batavia, IL (US)). Stanford Linear Accelerator 
Center, Menlo Park, CA (United States). Sep 1992. In Proceedings 
of Summer Institute on particle physics: Lepton-Hadron scattering. 
566p. Order Number DE93002490. Source: OSTI; NTIS; INIS. 

Preliminary results, based on the full data sample from Fermilab- 
E731 and the combined data sample from CERN-NA31, on the 
‘direct’ CP-violation measurements e¢'/e in neutral kaon decay have 
been reviewed. The E731’s result is Re(e’/e) = (6.0 + 5.8(stat) + 
3.2(syst) + 1.8(MC)) x 10-*, which provides no evidence for ‘di- 
rect’ CP-violation, thus supporting the Superweak model; while the 
NA31’s combined result ('86+'88+'89 data) is Re(e’/e) = (23 + 
3.4(stat) + 6.5(syst) )x 10‘, three standard deviations from zero, 
which provides evidence for the ‘direct’ CP-violation in the Stan- 
dard Model. Comparisons of the two experiments are made. The 
Fermilab-E731 group has also fit for the other parameters of the 
neutral kaon system in their 27 data sample, such as: the Kg life 
time +s; the K.-Ks mass difference Am; the phase difference be- 
tween noo and n., Ad = (— 0.6 + 1.6)°, which is a test of CPT 
invariance; the Superweak phase ¢sgw = (43.37 + 0.22)°, and the 
phase of n4, 4 = (43.2 + 1.6)°, which is predicted by CPT in- 
variance to equal ¢dgy. 18 refs., 26 figs., 9 tabs. 


10911 (SLAC-398, pp. 495-516) Recent results from CDF. 
Patrick, J.F. (Fermi National Accelerator Lab., Batavia, IL (US)). 
Stanford Linear Accelerator Center, Menlo Park, CA (United 
States). Sep 1992. DOE Contract AC02-76CH03000. In Proceed- 
ings of Summer Institute on particle physics: Lepton-Hadron 
scattering. 566p. Order Number DE93002490. Source: OSTI; 
NTIS; INIS. 

Recent results in the areas of b quark production, electroweak 
measurements, new particle searches, and QCD tests from the 
study of pp collisions at a center of mass energy of 1.8 TeV from 
the CDF detector are presented. 53 refs., 27 figs., 


10912 (SLAC-PUB-5960) Physics of a high-luminosity Tau- 
Charm Factory. King, M.E. Stanford Linear Accelerator Center, 
Menlo Park, CA (United States). Oct 1992. 14p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC03- 
76SF00515. (CONF-9209270-3: 2. workshop on tau lepton 
physics, Columbus, OH (United States), 8-11 Sep 1992). Order 
Number DE93006935. Source: OSTI; NTIS; INIS; GPO Dep. 

This paper highlights the physics capabilities of a Tau-Charm 
Factory; i.e., high luminosity (~10°%cm—*s~—') e+e collider oper- 
ating in the center-of-mass energy range of 3-5 GeV, with a 
high-precision, general-purpose detector. Recent developments in 
7 and charm physics are emphasized. 


10913 (SLAC-PUB-5975) Measurements of gluon spin- 
sensitive quantities at the Z° resonance. Fan, Cheng-Gang 
(Colorado Univ., Boulder, CO (United States). Dept. of Physics). 
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The SLD Collaboration. Stanford Linear Accelerator Center, Menlo 
Park, CA (United States); Colorado Univ., Boulder, CO (United 
States). Nov 1992. 4p. Sponsored by USDOE, Washington, DC 
(United States) DOE Contract AC03-76SF00515 ;FG02- 
91ER40672. (COLO-HEP-—294;CONF-921122-24: Meeting of the 
Division of Particles and Fields of the American Physics Society, 
Batavia, IL (United States), 10-14 Nov 1992). Order Number 
DE93006938. Source: OSTI; NTIS; INIS; GPO Dep. 

We present preliminary measurements of scaled jet energies and 
the Ellis-Karliner angle in 3-jet hadronic events from the Z°decay. 
Good agreement is found between the data and the QCD predic- 
tion. A scalar gluon model is clearly excluded. 


10914 (SLAC-PUB-6004) Measurements of spin-sensitive 
quantities in hadronic decays of Z° bosons produced in e*e- 
annihilations. Burrows, P.N. The SLD Collaboration. Stanford Lin- 
ear Accelerator Center, Menlo Park, CA (United States). Nov 1992. 
5p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC03-76SF00515 ;AC02-76ER03069. (CONF-921131—4: 
10. international symposium on high-energy spin physics, Nagoya 
(Japan), 9-14 Nov 1992). Order Number DE93007173. Source: 
OSTI; NTIS; INIS; GPO Dep. 

In 1992 the SLD experiment at SLAC collected over 11,000 
hadronic decay events of Z° bosons produced in collisions of po- 
larised electrons with unpolarised positrons delivered by the SLC. 
Preliminary experimental results are presented on tests of the value 
of the gluon spin involving events containing three hadronic jets 
measured in the final state. A leading order QCD prediction is found 
to be in agreement with the data, whilst a model including scalar 
gluons is clearly excluded. Effects of the electron beam polarisation 
upon the orientation of the three-jet event plane are discussed. 


10915 (SLAC-PUB-6028) The signature of sequential 
charged leptons. Tsai, Y.S. Stanford Linear Accelerator Center, 
Menlo Park, CA (United States). Dec 1992. 8p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC03- 
76SF00515. (CONF-9207140-4: Stanford Linear Accelerator 
Center (SLAC) summer institute on particle accelerators: third fam- 
ily and the physics of flavor, Stanford, CA (United States), 13-24 
Jul 1992). Order Number DE93006954. Source: OSTI; NTIS; INIS; 
GPO Dep. 

| am honored to be invited to give a talk on this occasion to cele- 
brate Martin Perl's 65th birthday. John Jaros, the organizer of this 
occasion, wanted me to recollect several things, especially: what 
motivated me to write my 1971 Physical Review paper on the 
heavy lepton entitled “Decay Correlations of Heavy Lepton in 
eminus 4 et = £— + £+;” why did | think of muon-electron coinci- 
dence; and what were the contributions of Thacker and Sakurai. In 
this paper | answer his requests and add something else later. 


10916 (SLAC-PUB-6034) First measurement of the left- 
right Z cross section asymmetry in polarized ete~ collisions 
at the SLC. Swartz, M.L. The SLD Collaboration. Stanford Linear 
Accelerator Center, Menlo Park, CA (United States). Jan 1993. 7p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC03-76SF00515. Order Number DE93006955. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The SLAC Linear Collider (SLC) has recently been upgraded to 
produce, accelerate, and collide a spin polarized electron beam. 
The average beam polarization during the 1992 run was (22.4 + 
0.7)%. The SLD Collaboration used the polarized beam to perform 
the first measurement of the left-right cross section asymmetry 
(ALR) for Z boson production by e*e~ collisions. The measurement 
was performed at a center-of-mass energy of 91.55 GeV with a 
sample of 10,224 Z decays. The measured value of A,p is 0.100 
+ 0.044(stat.) + 0.004(syst.) which determines the effective weak 
mixing angle to be sin*6yw°* = 0.2378 + 0.0056(stat.) + 
0.0005(syst.). 


10917 (UCRL-ID—111365) Reduction of combinatorical 
background in the mass spectrum of electron pairs. Tonse, S. 
Lawrence Livermore National Lab., CA (United States). 20 
Jul 1992. 13p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. Order Number 
DE93006969. Source: OSTI; NTIS; INIS; GPO Dep. 





Among the aims of the PHENIX experiment are the identification 
and measurement of the properties of the p, w, ¢@ and J/y vector 
mesons that have decayed through the e*e- channel. The main 
obstacle to identifying vector mesons (VM) using the e*e— invari- 
ant mass, is the significant number of e* and e~ from other 
sources, which causes a large combinatorical background in the in- 
variant mass spectrum. The work we have done aims to reduce 
this background by identifying background sources through kine- 
matical cuts and removing them along with their combinatorical 
effects, while at the same time preserving as much as possible of 
the signal, i.e. the electrons from VM decay. A measurement of 
electron pairs (e* and e~) from 2-2 and qq thermal sources is also 
a possibility, and a clear identification of the “easier” vector 
mesons (w, ¢) will be an indication of how well the thermal mea- 
surement can be done. To determine the nature and values of the 
kinematical cuts we have used a computer simulation to generate 
particles according to predetermined phase-space (rapidity and Py) 
and multiplicity distributions. 


10918 (UWThPh-1992-43) Weak radiative baryon decays in 
chiral perturbation theory. Neufeld, H. Vienna Univ. (Austria). 
Inst. fuer Theoretische Physik. 11 Sep 1992. [26] Source: OSTI; 
NTIS (US Sales Only); INIS. 

The strangeness-changing radiative baryon decays I+ — py, =- 
— I-77, 9 = ny, A > ny, 2° > D°y, =° = Ay are investigated 
in the framework of chiral perturbation theory. The one-loop contri- 
butions are calculated and the structure of the counterterms is 
discussed. Predictions are obtained for the asymmetry parameters 
of A — ny and =~ — L~¥+. (author). 
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Refer also to citation(s) 10593, 10667, 10673, 10682, 10728, 
10732, 10747, 10757, 10785, 10801, 10809, 10810, 10819, 10821, 
10833, 10837, 10838, 10907, 10908, 10912, 10915, 10916, 10917 


10919 (ANL-HEP-CP-92-120) Heavy fermion mass predic- 
tions and renormalization group equations. Knowles, |.G. 
(Argonne National Lab., IL (United States)); Froggatt, C.D.; Moor- 
house, G. Argonne National Lab., IL (United States); Glasgow 
Univ. (United Kingdom). Dept. of Physics and Astronomy. 1 Dec 
1992. 4p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract W-31109-ENG-38. (CONF-921122-14: Meeting of 
the Division of Particles and Fields of the American Physics Soci- 
ety, Batavia, IL (United States), 10-14 Nov 1992). Order Number 
DE93005570. Source: OSTI; NTIS; INIS; GPO Dep. 

It has recently become popular to predict the low energy fermion 
mass spectrum based on a high scale, Mx ~ 10'© GeV/c?, ansatz 
for the Yukawa couplings. The evolution to low energy being 
achieved using renormalization group equations, with supersymme- 
try extant above a breaking scale Ms = 10° GeV/c?. In this paper 
it is shown how the heavy fermion and Higgs masses are deter- 
mined by fixed points and thus will obtain in many specific models. 
This gives M, ~ 184 GeV/c?, M, ~ 122 GeV/c? and imposing a hi- 
orarchy of scalar vacuum expectation values M, ~ 4.1, M, ~ 1.78 
GeV/c*. The dependence on as, (Mz) and Msg is elucidated. 


10920 (CEA-LNS-Ph-92-21) Vector meson masses in the 
nuclear medium. Soyeur, M. (Laboratoire National Saturne, Cen- 
tre d’Etudes de Saclay, 91 - Gif-sur-Yvette (France)); Brown, G.E.; 
Rho, M. Laboratoire National Saturne, Centre d’Etudes de Saclay, 
91 - Gif-sur-Yvette (France). 1992. [4] Grant DE-FG02-88 ER4038. 
(CONF-920708—: 2. international nuclear physics conference, 
Wiesbaden (Germany), 26 Jul - 1 aug 1992). Source: OSTI; NTIS 
(US Sales Only); INIS. 

The authors have suggested that the vector meson masses de- 
crease with increasing baryon density like the cube root of the 
quark condensate. Using the vector dominance model, they have 
investigated the consequences for the electromagnetic form factors 
of nucleons embedded in the nuclear medium, and have calculated 
longitudinal and transverse responses of bound nucleons mea- 
sured in (e,e’p) reactions on nuclei where a systematic quenching 
of the longitudinal cross section has been observed. They compare 


66 PHYSICS 
6624 Properties of Specific Particles and Resonances 


their calculations with experiment in the *°Ca(e,e’p), *He(e,e’), 
4He(e,e’) reactions. 


10921 (IFVE-ONF—-91-191) Measurement of characteristics 
of heavy quark production cross sections in the experiment 
with instrumented beam absorber. Batalov, A.A.; Kistenev, 
Eh.P.; Likhoded, A.K.; Slabospitskij, S.R.; Kholodenko, A.G.; Shu- 
valov, R.S.; Mokhov, N.V. Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Serpukhov (Russian Feder- 
ation). Inst. Fiziki Vysokikh Ehnergij. 1991. [24] (In Russian). 
Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to the Yad. Fiz. 

In the paper is proposed to study the beauty quark production in 
a rather simple experiment. The experiment is based on measuring 
the yield of directly produced muons in the vertex calorimeter 
(beam absorber) completed with a muon spectrometer. The prelim- 
inary estimations of statistics and backgrounds are presented. 
Another advantage of such experiment is a possibility to measure 
c-quark production. 10 refs.; 14 figs.; 7 tabs. 


10922 (INIS-mf-13436, pp. 4.2) Crystallization process in 
iron-alkali-silicate glasses. Moreno, A.J.D. (Ceara Univ., Fort- 
aleza, CE (Brazil). Dept. de Fisica); Araujo, M.A.B. de; Vieira, V.W. 
Comision Nacional de Energia Atomica, Buenos Aires (Argentina). 
1992. [164] (CONF-9210294—: LACAME '92: Latin American con- 
ference on the applications of the Moessbauer effect, Buenos Aires 
(Argentina), 5-9 Oct 1992). In Latin American conference on the 
applications of the Moessbauer effect. Order Number 
DE93615942. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. GLASS/crystallization; GLASS/iron sili- 
cates; AMORPHOUS STATE; CHEMICAL PREPARATION; 
GLASS; CRYSTALLIZATION; MOESSBAUER EFFECT; NUCLE- 
ATION; POWDERS; X-RAY DIFFRACTION 


10923 (INIS-SU-327/A, pp. 131-136) Quark degrees of 
freedom of deuteron in polarization effects for deuteron elec- 
trodisintegration. Rekalo, V.P. (AN Ukrainskoj SSR, Kharkov 
(Ukraine). Fiziko-Tekhnicheskij Inst.); Gakh, G.I.; Rekalo, A.P. Go- 
sudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Serpukhov (Russian Federation). Inst. Fiziki Vysokikh Ehnergij. 
1990. [455] (CONF-8909270—: 3. workshop on high energy spin 
physics, Protvino (USSR), 5-7 Sep 1989). In Spin-89: 3. Workshop 
on high energy spin physics. Order Number DE93615286. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Polarization phenomena are studied in the processes of e~d -> 
e—np deuteron electrodisintegration which enable a study of 
dibaryon resonances (DR) in deuteron with a low probability of fis- 
sion in two-nucleon mode. Characteristics of d(e,e’p)n reactions 
are briefly discussed: differential cross section; asymmetry of an- 
gular distributions of scattered electrons; polarization of scattered 
electrons. A conclusion is made that the observed values depend 
on DR quantum numbers and are sensitive to kinematic conditions. 
5 refs.; 5 figs. 


10924 (INIS-SU-327/A, pp. 153-157) Polarization effects 
caused by dibaryon resonances in pion photoproduction from 
the deuteron. Rekalo, M.P.; Stoletny, |.V. Gosudarstvennyj 
Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Serpukhov 
(Russian Federation). Inst. Fiziki Vysokikh Ehnergij. 1990. [455] 
(CONF-8909270-: 3. workshop on high energy spin physics, 
Protvino (USSR), 5-7 Sep 1989). In Spin-89: 3. Workshop on high 
energy spin physics. Order Number DE93615286. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Polarization phenomena in +d -> dII © reaction with a polarized 
target are analyzed to study dibaryon resonances (DR). DR contri- 
bution into the matrix element of the reaction under investigation is 
estimated taking into account amplitudes of Td -> d* and d* ->IT° 
d transitions, where T and T° have a minimum angular momen- 
tum, as well as the contribution of polarization observables into 
these amplitudes. Cross section asymmetries of the reaction under 
investigation which is a junction of the initial photon energy, are 
calculated. 10 refs.; 2 figs. 


10925 (INIS-SU-327/A, pp. 195-199) Polarization of protons 
in the 7 + D -> p +n reaction at E; = 200-350 MeV. Zybalov, 
A.A. (AN Ukrainskoj SSR, Kharkov (Ukraine). Fiziko-Tekhnicheskij 
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Inst.); Konovalov, O.G.;  Marekhin, S.V.; Sorokin, P.V.; 
Storozhenko, Yu.O.; Tenishev, A.Eh. Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Serpukhov (Russian Feder- 
ation). Inst. Fiziki Vysokikh Ehnergij. 1990. [455] (In Russian). 
(CONF-8909270-: 3. workshop on high energy spin physics, 
Protvino (USSR), 5-7 Sep 1989). In Spin-89: 3. Workshop on high 
energy spin physics. Order Number DE93615286. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The results of proton polarization investigation in the deuteron 
photonuclear reaction in 200-350 MeV photon energy range and 
@, = 25-75 deg angles of the center-of-mass system. The mea- 
surement data are compared with the results of various model 
calculations. 11 refs.; 1 fig. 


10926 (INIS-SU-327/A, pp. 137-142) Spin-flip component of 
the pomeron. Kopelovich, B.Z. (Joint Inst. for Nuclear Research, 
Dubna (Russian Federation)); Zakharov, B.G. Gosudarstvennyj 
Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Serpukhov 
(Russian Federation). Inst. Fiziki Vysokikh Ehnergij. 1990. [455] 
(CONF-8909270-: 3. workshop on high energy spin physics, 
Protvino (USSR), 5-7 Sep 1989). In Spin-89: 3. Workshop on high 
energy spin physics. Order Number DE93615286. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Pomeron spin structure obtained by a model-independent 
method on the basis of the data on elastic pp-scattering at high en- 
ergies of 40-200 GeV is considered. It is noted that spin-flip 
pomeron member manifests itself under condition that nucleon 
wave function contains color and spin-isospin parts of 3-quark sys- 
tem. T-dependence of pp-elastic scattering polarization is shown in 
the region of the Coulomb-nuclear interference which includes 
anomalous pomeron magnetic moment. 21 refs.; 2 figs. 


10927 (INIS-SU-327/A, pp. 200-203) =, P,T, polarization pa- 
rameters in investigation of proton polarization in deuteron 
photodisintegration reaction by linearly-polarized photons and 
dibaryon resonators. Barannik, V.P. (AN Ukrainskoj SSR, 
Kharkov (Ukraine). Fiziko-Tekhnicheskij Inst.); Ganenko, V.B.; 
Gushchin, V.A. Gosudarstvennyj Komitet po Ispol’zovaniyu Atom- 
noj Ehnergii SSSR, Serpukhov (Russian Federation). Inst. Fiziki 
Vysokikh Ehnergij. 1990. [455] (In Russian). (CONF-8909270-: 3. 
workshop on high energy spin physics, Protvino (USSR), 5-7 Sep 
1989). In Spin-89: 3. Workshop on high energy spin physics. Order 
Number DE93615286. Source: OSTI; NTIS (US Sales Only); INIS. 

The paper presents the published and new results of a twice- 
polarized experiment on measuring recoil proton polarization in Td 
-> pn reaction in the linearly polarized photon beam at the 2 GeV 
Kharkov linear accelerator and the results of theoretical calcula- 
tions of Z, P,T,T;, polarization parameters taking into account 
gradiently invariant pole models as well as the contributions of the 
amplitudes of pion photoproduction on nucleons and contributions 
of various sets of dibaryon resonances. 7 refs.; 2 figs. 


10928 (INIS-SU-327/A, pp. 210-214) Asymmetry in xp 
elastic scattering in momentum range (1.4 - 2.1) GeV/c. Alek- 
seev, |.G. (Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj 
Ehnergii SSSR, Moscow (Russian Federation). Inst. Teoreticheskoj 
i Ehksperimental’noj Fiziki); Budkovsky, P.E.; Kanavets, V.P. Gosu- 
darstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Serpukhov (Russian Federation). Inst. Fiziki Vysokikh Ehnergij. 
1990. [455] (CONF-8909270-—: 3. workshop on high energy spin 
physics, Protvino (USSR), 5-7 Sep 1989). In Spin-89: 3. Workshop 
on high energy spin physics. Order Number DE93615286. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Systematic measurements of the asymmetry parameter in the 
«pT elastic scattering in the central angular region and in the 
backward hemisphere have been performed at the ITEP accelera- 
tor at momenta from 1.4 to 2.1 GeV/c. The results of these 
measurements and an isospin analysis of the obtained data are 
presented. 4 refs.; 2 figs. 


10929 


(INIS-SU-327/A, pp. 327) Search for multibaryon 
resonances. Yuldashev, B. (AN Uzbekskoj SSR, Tashkent (Uzbek- 
istan). Fiziko-Tekhnicheskij Inst.). Gosudarstvennyj Komitet po 
Ispol'zovaniyu Atomnoj Ehnergii SSSR, Serpukhov (Russian Feder- 
ation). Inst. Fiziki Vysokikh Ehnergij. 1990. [455] (CONF-8909270-: 
3. workshop on high energy spin physics, Protvino (USSR), 5-7 
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Sep 1989). In Spin-89: 3. Workshop on high energy spin physics. 
Order Number DE93615286. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short communication. BARYONS/particle production; BARYONS; 
GEV RANGE; HADRON REACTIONS; HEAVY ION REACTIONS 


10930 (INIS-SU-327/A, pp. 339-342) Fluxes and back- 
ground from <* -> polarized proton at Fermilab. David Carey. 
Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Serpukhov (Russian Federation). Inst. Fiziki Vysokikh Ehn- 
ergij. 1990. [455] (CONF-8909270—: 3. workshop on high energy 
spin physics, Protvino (USSR), 5-7 Sep 1989). In Spin-89: 3. 
Workshop on high energy spin physics. Order Number 
DE93615286. Source: OSTI; NTIS (US Sales Only); INIS. 

The use of =* hyperons to produce polarized protons at the ends 
of beam lines in the existing tunnels of Fermilab is described. The 
targetting scheme for <* is given. Fluxes and background from =* - 
> polarized protons are estimated. 3 refs.; 1 fig.; 1 tab. 


10931 (JINR-E—1-91-376) The temperatures of negative pi- 
ons in light ions collisions with carbon and tantalum nuclei at 
4.2 A GeV/c. Backovic, D.; Salihagic, D.; Simic, L. Joint Inst. for 
Nuclear Research, Dubna (Russian Federation). Lab. of High En- 
ergy. 1991. [15] Source: OSTI; NTIS (US Sales Only); INIS. 

The slope of transverse momentum invariant spectra of the neg- 
ative pions in the inelastic (d,a,C)+(C,Ta) collisions at 4.2xA GeV/c 
are studied. The temperatures of the negative pion are obtained in 
various rapidity intervals. In collisons with carbon going from frag- 
mentation to the central rapidity region the temperature increases 
from 60 MeV to 110 MeV. "Two-temperature” shape of 
Pperpendicular spectra appears in interactions with the tantalum 
nucleus. The value of the first temperature remains almost con- 
stant (~40 MeV) for different rapidities. And behaviour of the 
second temperature is similar to that observed in the light nuclei in- 
teractions (varying from 70 MeV up to 110 MeV). The experimental 
results are compared with calculations in the framework of the 
quark-gluon string model. The influence of resonances and intranu- 
clear rescattering mechanism on values of temperatures is shown 
in different rapidity regions. The investigation has been performed 
at the Laboratory of High Energies, JINR. 


10932 (JINR-E-2-91-531) On the transverse size of a fast 
moving nucleon. Belyakov, V.A.; Strel'tsov, V.N. Joint Inst. for 
Nuclear Research, Dubna (Russian Federation). Lab. of High En- 
ergy. 1991. [6] Source: OSTI; NTIS (US Sales Only); INIS. 

On the basis of the relativistic Yukawa potential it is shown that 
the nucleon ‘transverse size’ corresponding to equipotential values 
grows with increasing its energy as (Iny)°-*-Iny (7 is the Lorentz- 
factor) due to the field of virtual spin mesons. The opinion is 
expressed that the known growth of the interaction cross section is 
probably just due to the indicated reason. 4 refs.; 1 tab. 


10933 (JINR-E-2-91-546) A model for glueball mixing and 
the problem of theta meson. Majewski, M. Joint Inst. for Nuclear 
Research, Dubna (Russian Federation). Lab. of Theoretical 
Physics. 1991. [23] Source: OSTI; NTIS (US Sales Only); INIS. 

The exotic commutator mixing model describing mixing of the 
decuplet meson states (qq-bar nonet with an extra singlet), which 
was formulated before, is now supplemented and its flavor- 
independent versions are distinguished. The latter version of the 
model which totally determines the mixing matrix elements as func- 
tions of the masses is applied to tensor mesons where 6/f2 (1720) 
is regarded as the mostly glueball state. The special role of the y7- 
decay rates in verifying the model is emphasised. Hadronic 
two-body decay rates are well reproduced. The coupling constants 
of the forbidden and glueball decay are determined. These con- 
stants are simply connected. The decay of the glueball into the pair 
of quarkonia is suppressed. 12 refs.; 1 fig.; 1 tab. 


10934 (JINR-R-3-91-521) On extraction of neutron polariz- 
ability from integral scattering cross sections. Mitsyna, L.V.; 
Samosvat, G.S. Joint Inst. for Nuclear Research, Dubna (Russian 
Federation). Lab. of Neutron Physics. 1991. [10] (In Russian). 
Source: OSTI; NTIS (US Sales Only); INIS. 





The most general expression of the integral cross section is 
obtained for s-wave neutrons elastically scattered on nuclei. Inac- 
curacy in cross sections used by different authors is demonstrated. 
The new method for the extraction of the neutron polarizability co- 
efficient from the scattering cross section data is proposed which 
main peculiarity is the account for resonance corrections in the cal- 
culation of cross sections, but not amplitudes. 8 refs.; 3 tabs. 


10935 (LA-UR-92-4244) Past, present, and possible future 
limits on the photon rest mass. Nieto, M.M. Los Alamos National 
Lab., NM (United States). [1992]. 7p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-9210279—1: Mini workshop on low energy signals from the 
planck scale, Los Angeles, CA (United States), 29-30 Oct 1992). 
Order Number DE93005476. Source: OSTI; NTIS; INIS; GPO Dep. 

In an historical context, present limits on the photon rest mass 
are reviewed. More stringent, yet speculative, limits which have 
been proposed are mentioned. Finally, new theoretical ideas and 
possible experimental improvements on the present limits are dis- 
cussed, along with possible relationships between these two areas. 


10936 (LBL-32913) A massive neutrino in nuclear beta de- 
cay?. Norman, E.B. (Lawrence Berkeley Lab., CA (United States)); 
Chan, Yuen-Dat; Garcia, A.; Lesko, K.T.; Larimer, R.M.; Stokstad, 
R.G. Sur, B.; Zlimen, |.; da Cruz, M.T.F.; Hindi, M.M. Lawrence 
Berkeley Lab., CA (United States). Sep 1992. 10p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC03- 
76SF00098 ;FG05-87ER40314. (CONF-920682-3: _ International 
symposium on weak and electromagnetic interactions in nuclei, 
Dubna (Russian Federation), 16-22 Jun 1992). Order Number 
DE93004706. Source: OSTI; NTIS; INIS; GPO Dep. 

We have continued our studies of the 6-spectrum of '4C using a 
germanium detector doped with '*C. There is a feature in the 6- 
spectrum 17 keV below the endpoint which could be explained by 
the hypothesis that there is a heavy neutrino emitted in the 6- 
decay of '*C with a mass of 17+1 keV and an emission probability 


of 1.26+0.25%. However, we also have performed a high statistics 
measurement of the inner bremsstrahlung spectrum of 55Fe and 
find no indication of the emission of a '’-keV neutrino. We con- 
clude that the origin of the “kink” that has been observed in some 
recent beta spectral measurements is not a neutrino. 


10937 (RAL—92-053) Collective Interactions between neu- 
trinos and dense plasmas. Bingham, R.J. (Rutherford Appleton 
Lab., Chilton (United Kingdom)); Dawson, J.M.; Su, J.J. Rutherford 
Appleton Lab., Chilton (United Kingdom). Aug 1992. [7] Source: 
OSTI; NTIS (US Sales Only); INIS. 

A new interaction mechanism is described between neutrinos 
and dense plasmas. With the unification of the electromagnetic 
(EM) and weak forces, analogous processes should occur for in- 
tense neutrino fluxes as for photon fluxes. Intense EM waves 
excite parametric instabilities in nonlinear media and plasma in par- 
ticular. Therefore, sufficiently intense neutrino fluxes should also 
cause similar parametric instabilities in dense plasmas. An impor- 
tant example is the production of Langmuir plasmons and lower 
energy neutrinos. In plasma physics, for electromagnetic waves, 
the process is known as stimulated Raman scattering and it greatly 
increases the interaction of the light with the plasma. We propose 
that the analogous process, for neutrinos, occurs in the plasma 
surrounding the core of a supernova due to the immense neutrino 
flux there and the fact that at some distance from the core the flux 
is strongly unidirectional. We develop a theory for stimulated scat- 
tering of neutrinos in plasmas based on the index of refraction for 
neutrinos which depends on electron density, conservation of en- 
ergy and momentum for neutrinos plus plasmons and wave 
damping; we estimate approximate growth rates. We find that the 
process should, indeed, go between 10 and 100 core radii. We 
propose that the process plays an important role in supernova dy- 
namics and particularly in the production of the outward going 
shock. (author). 


10938 (SLAC-398, pp. 517-532) W, Z, photon physics and 
a search for new particles with the UA2 detector. Pepe, M. 
(CERN, Geneva (XC)). Stanford Linear Accelerator Center, Menlo 
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Park, CA (United States). Sep 1992. In Proceedings of Summer In- 
stitute on particle physics: Lepton-Hadron scattering. 566p. Order 
Number DE93002490. Source: OST]; NTIS; INIS. 

During the 1988-1989-1990 runs the UA2 experiment has col- 
lected a data sample corresponding to an integrated luminosity of 
13 pb—'. The decays W+ — e+v and Z — ete- have been stud- 
ied: results are given on the measurement of the production cross 
sections times branching ratio and of the W and Z masses. The 
measurement of the inclusive cross section for direct photon 
production is presented. Recent results on the search for new par- 
ticles and rare W decays are discussed: searches are made for 
the rare decay W+ — 7x*+, for scalar leptoquark pair production 
and for top quark decay into charged Higgs particles H=. 43 refs., 
14 figs., 2 tabs. 


10939 (SLAC—398, pp. 537-547) Neutrino masses and mix- 
ings. Wolfenstein, L. (Carnegie Mellon Univ., Pittsburgh, PA (US)). 
Stanford Linear Accelerator Center, Menlo Park, CA (United 
States). Sep 1992. DOE Contract AC02-76ER03066. In Proceed- 
ings of Summer Institute on particle physics: Lepton-Hadron 
scattering. 566p. Order Number DE93002490. Source: OST]; 
NTIS; INIS. 

Theoretical prejudices, cosmology, and neutrino oscillation ex- 
periments all suggest neutrino masses are far below present direct 
experimental limits. Four interesting scenarios and their implica- 
tions are discussed: (1) a 17 keV v-, (2) a 30 eVv, making up the 
dark matter, (3) a 10-*% eVv, to solve the solar neutrino problem, 
and (4) a three-neutrino MSW solution. 22 refs., 2 figs., 1 tab. 


10940 (SLAC-PUB-5867) Measurements of the nucleon 
form factors at large momentum transfers. Andivahis, L. (Ameri- 
can Univ., Washington, DC (United States)); Bosted, P.; Lung, A.; 
Arnold, R.; Keppel, C.; Rock, S.; Spengos, M.; Szalata, Z.; Tao, L.; 
Stuart, L.; Dietrich, F.; Alster, J.; Lichtenstadt, J.; Chang, C.; 
Dodge, W.; Gearhart, R.; Kuhn, S. Stanford Linear Accelerator 
Center, Menlo Park, CA (United States). Dec 1992. 4p. Sponsored 
by USDOE, Washington, DC (United States); National Sci- 
ence Foundation, Washington, DC (United States). DOE 
Contract AC03-76SF00515 ;W-7405-ENG-48 ;FG02-88ER40415 
;AC02-76ER13065 ;FGO6-90ER40537. Grant PHY-87-15050;Grant 
PHY-89-18491;Grant PHY-88-19259;Grant P (UR-1277;CONF- 
920708-6: 2. international nuclear physics conference, Wiesbaden 
(Germany), 26 Jul - 1 aug 1992). Order Number DE93006931. 
Source: OSTI; NTIS; INIS; GPO Dep. 

New measurements of the electric Ge(Q?) and magnetic Gy(Q*) 
form factors of the nucleons are reported. The proton data cover 
the Q? range from 1.75 to 8.83 (GeV/c)? and the neutron data from 
1.75 to 4.00 (GeV/c)*, more than doubling the range of previous 
data. Scaled by the dipole fit, Gp(Q?), the results for Gy,(Q?)/ 
ppGp(Q?) decrease smoothly from 1.05 to 0.92, while Ge,(Q*) 
Gp(Q?) is consistent with unity. The preliminary results for 
Gm.(Q2)1 GD(Q2) consistent with unity, while F_,* is consistent 
with zero at all values of Q?. Comparisons are made to QCD Sum 
Rule, diquark, constituent quark, and VMD models, none of which 
agree with all of the new data. 


10941 (SLAC-PUB-6016) A Monte Carlo study of B° - B° 
mixing in decays of Z°s produced with a polarized electron 
beam. Masuda, Hiroaki. The SLD Collaboration. Stanford Linear 
Accelerator Center, Menlo Park, CA (United States). Dec 1992. 3p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC03-76SF00515. (CONF-921131-2: 10. international 
symposium on high-energy spin physics, Nagoya (Japan), 9-14 
Nov 1992). Order Number DE93006949. Source: OSTI; NTIS; 
INIS; GPO Dep. 

We present a feasibility study of the time development of B,° — 
B,° and B,° — B,° mixing Z) decays produced with a polarized 
electron beam and measured by the SLD. A high electron beam 
polarization and good vertex detection capability are essential for 
this measurement. 


10942 (SLAC-PUB—6025) Beyond the tau: Other directions 
in tau physics. Perl, M.L. Stanford Linear Accelerator Center, 
Menlo Park, CA (United States). Dec 1992. 9p. Sponsored by 
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USDOE, Washington, DC (United States). DOE Contract AC03- 
76SF00515. Order Number DE93006952. Source: OSTI; NTIS; 
INIS; GPO Dep 

This paper calls attention to four topics in tau lepton physics 
which are outside our present areas of tau physics research: r*7— 
atoms, 7~ nucleus atoms, photoproduction of r’s, and heavy ion 
production of 7's. 
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Refer also to citation(s) 9903, 10676 
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Refer also to citation(s) 10578, 10663, 10870, 11021 


10943 (BNL-48137) Radioactive nuclear beams and the 
North American lsoSpin Laboratory (ISL) initiative. Casten, R.F. 
Brookhaven National Lab., Upton, NY (United States). [1992]. 15p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-76CH00016. (CONF-9210249-1: 1992 international 
symposium on rapidly rotating nuclei, Tokyo (Japan), 26-30 Oct 
1992). Order Number DE93004906. Source: OSTI; NTIS; INIS; 
GPO Dep. 

Radioactive nuclear beams (RNBs) offer exciting new research 
opportunities in fields as diverse as nuclear structure, nuclear reac- 
tions, astrophysics atomic, materials, and applied science. Their 
realization in new accelerator complexes also offers important tech- 
nical challenges. Some of the nuclear physics possibilities afforded 
by RNBs, with emphasis on low spin nuclear structure, are dis- 


cussed, accompanied by an outline of the ISL initiative and its 
status. 


10944 (CONF-9210249-3) Test of predicted deformation- 
driving effects in '?Re. Johnson, N.R. (Oak Ridge National Lab., 
TN (United States)); McGowan, F.K.; Winchell, D.F.; Lee, LY.; 
Baktash, C.; Garrett, J.D.; Akovali, Y.A.; Wells, J.C.; Semmes, P.; 
Bengtsson, R.; Wyss, R.; Ma, W.C. Oak Ridge National Lab., TN 
(United States). [1992]. 14p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC05-840R21400. From 1992 
international symposium on rapidly rotating nuclei; Tokyo (Japan); 
26-30 Oct 1992. Order Number DE93005780. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Lifetime measurements on the 5/2*[402] band in ‘Re have 
been carried out by the recoil-distance technique. Lifetimes of the 
stretched E2 transitions in both signatures of this band were mea- 
sured up to a spin of 35/2* as were the lifetimes of most of the M1 
transitions between the two signatures. Large deformation in- 
creases were found in both signatures at low rotational frequencies 
fiw x 160 keV) as predicted by TRS calculations and, thus, offer 
new insight into the behavior of the 5/2*[402] band in 173Re and 
perhaps into other light nuclei in this region. The B(M1) values also 
show an increase at about the same rotational frequency. Particle- 
rotor calculations can account qualitatively for the M1 and E2 


transition rates at low spins, but the enhanced MI rates remain a 
puzzle. 


10945 (CONF-9210249-4) Interpretation of bands in ‘Er 
within the tilted rotation scheme. Brockstedt, A. (Lund Univ. 
(Sweden). Inst. of Physics); Lyttkens-Linden, J.; Bergstroem, M.; 
Ekstroem, L.P.; Ryde, H.; Bacelar, J.C.; Frauendorf, S.; Garrett, 
J.D.; Hagemann, G.B.; Herskind, B.; May, F.R.; Tjoem, P.O. Oak 
Ridge National Lab., TN (United States). [1992]. 7p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO05- 
840R21400. From 1992 international symposium on_ rapidly 
rotating nuclei; Tokyo (Japan); 26-30 Oct 1992. Order Number 
DE93006215. Source: OSTI; NTIS; INIS; GPO Dep. 

High-spin data are presented for levels in '°Er and their struc- 
ture is interpreted within the tilted rotation scheme. 


10946 


(DOE/ER/40315-196) The weak decay of helium hy- 
pernuclei. Athanas, M.J. Carnegie-Mellon Univ., Pittsburgh, PA 
(United States). Aug 1992. 130p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract FG02-87ER40315. Order 
Number DE93003650. Source: OSTI; NTIS; INIS; GPO Dep. 
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A A hyperon replaces a neutron in a nucleus to form a hypernu- 
cleus via the 4X(K-, z—) ,“X reaction at 750 MeV/c (Brookhaven 
Experiment 788). The free A decay rates T(A — px—) and (A — 
n°) are diminished due to Pauli blocking; but a non-mesonic de- 
cay mode, nucleon stimulated decay NA — Nn, is present and is 
detected via the energetic decay nucleon(s) (= 400MeV/c). Mea- 
surements of the various hypernuclear decay rates T(A — pz), 
T(A — n°) and T(An — nn) provides insight into the strong modi- 
fication of the weak interaction such as the baryon-baryon Al =+ 
rule. The hypernuclear state is isolated by momentum analysis ©} 
(K-, 27) target reaction. Out-of-beam large volume scintillation 
detectors and tracking chambers axe used to make particle identifi- 
cation of the hypernuclear decay products by time-of-flight, dE/dx, 
and range. The kinetic energy of the decay neutrons are measured 
by time of flight using the large volume 100 element neutron detec- 
tor system. The hypernuciear lifetime is directly measured using 
precision scintillator counters and tracking chambers. Measure- 


ments of the various decay rates as well as the total lifetime are 
discussed for ,*He. 


10947 (DOE/ER/40410—-4) [Electromagnetic studies of nu- 
clear structure and reactions]: Progress summary. New 
Hampshire Univ., Durham, NH (United States). [1992]. 14p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FG02-88ER40410. Order Number DE93006425. Source: OST]; 
NTIS; INIS; GPO Dep. 

The experimental goals are focused on developing an under- 
standing of strong interactions and the structure of hadronic 
systems by determination of the electromagnetic response; these 
goals will be accomplished through coincidence detection of final 
states. Nuclear modeling objectives are to organize and interpret 
the data through a consistent description of a broad spectrum of 
reaction observables; calculations are performed in a nonrelativistic 
diagrammatic framework as well as a relativistic QHD approach. 
Work is described according to the following arrangement: direct 
knockout reactions (completion of '*O(e,e’p), '*C(e,e’pp) progress, 
large acceptance detector physics simulations), giant resonance 
studies (intermediate-energy experiments with solid-state detectors, 
the third response function in '*C(e,e’po) and '©O(e,e’po), compar- 
ison of the Cle, e'po) and '®O(e,e’p3) reactions, quadrupole 
strength in the '®O(e,e’a9) reaction, quadrupole strength in the 
12C(e,e’a) reaction, analysis of the '*C(e,e’p,) and '°O(e,e'ps) 
angular distributions, analysis of the *°Ca(e,e’x) reaction at low q, 
analysis of the higher-q '*C(e,e’x) data from Bates), models of nu- 
clear structure (experimental work, Hartree-Fock calculations, 
phonon excitations in spherical nuclei, sheli model calculations, 
variational methods for relativistic fields), and instrumentation de- 
velopment efforts (developments at CEBAF, CLAS contracts, 
BLAST developments). 


10948 (GSI-92-23) Relativistic hadrodynamics with field- 
strength dependent coupling of the scalar fields in Hartree 
and Hartree-Fock approximation. Lindner, J. Gesellschaft fuer 
Schwerionenforschung mbH, Darmstadt (Germany); Technische 
Hochschule Darmstadt (Germany). Inst. fuer Kernphysik. Sep 
1992. 108p. (In German). Order Number DE93758637. Source: 
OSTI; NTIS (US Sales Only); INIS. 

In this thesis in the framework of our model of the field-strength 
dependent coupling the properties of infinitely extended, homoge- 
neous, static, spin- and isospin-saturated nuclear matter are 
studied. Thereby we use the Hartree-Mean-Field and the Hartree- 
Fock approximation, whereby the influence of the antiparticle states 
in the Fermi sea is neglected. In chapter 2 the Lagrangian density 
basing to our model is fixed. Starting from the Walecka model we 
modify in the Lagrangian density the Linear coupling of the scalar 
field to the scalar density as follows gg¢anti yw—ggf(d) anti py. 
In chapter 3 we fix three different functions f(¢). For these three 
cases and for the Walecka model with f(¢)=¢ nuclear-matter 
calculations are performed. In chapter 4 for the Hartree-Fock calcu- 
lations, but also very especially regarding the molecular-dynamics 
calculations, the properties of the Dirac spinors in the plane-wave 
representation are intensively studied. (orig.). 


10949 (INIS-mf-13388, pp. 1-2) Band structure’ in 
sup(64)Ge. Sahu, R. (Berhampur Univ. (India). Dept. of Physics); 





Pandya, S.P. Department of Atomic Energy, Bombay (india). 1991. 
[568] (CONF-9112147—: DAE symposium on nuclear physics, 
Bombay (India), 26 Dec 1991). In DAE symposium on nuclear 
physics (held at Bombay during December 26-30, 1991) : Con- 
tributed papers. Vol. 34B (1991). Order Number DE93612972. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. GERMANIUM 64/energy levels; ANGULAR 
MOMENTUM; ENERGY-LEVEL TRANSITIONS; HARTREE-FOCK 
METHOD; NUCLEAR STRUCTURE; PARITY; SHELL MODELS 


10950 (INIS-mf-13388, pp. 3-4) In beam spectroscopy of 
sup(84)Y. Chattopadhyay, S. (Tata Inst. of Fundamental Research, 
Bombay (India)); Jain, H.C.; Agarwal, Y.K.; Jhingan, M.L.; Sheikh, 
J.A. Department of Atomic Energy, Bombay (India). 1991. [568] 
(CONF-9112147-: DAE symposium on nuclear physics, Bombay 
(India), 26 Dec 1991). In DAE symposium on nuclear physics (held 
at Bombay during December 26-30, 1991) : Contributed papers. 
Vol. 34B (1991). Order Number DE93612972. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short communication. 3 figs. YTTRIUM 84/energy levels; 
YTTRIUM 84/in-beam spectroscopy; COBALT 59 TARGET; CO- 
INCIDENCE METHODS; CROSS SECTIONS; EXCITATION 
FUNCTIONS; GAMMA SPECTRA; GROUND STATES; MEV 
RANGE 10-100; MEV RANGE 100-1000; NEUTRONS; PROTONS; 
SHELL MODELS; SILICON 28 REACTIONS 


10951 (INIS-mf—13388, pp. 5-6) Band structure of sup(123)l. 
Goswami, Ranjana (Saha Inst. of Nuclear Physics, Calcutta (india)); 
Sethi, B.; Banerjee, P.; Chattopadhyay, R.K. Department of Atomic 
Energy, Bombay (India). 1991. [568] (CONF-9112147—: DAE sym- 
posium on nuclear physics, Bombay (india), 26 Dec 1991). In DAE 
symposium on nuclear physics (held at Bombay during December 
26-30, 1991) : Contributed papers. Vol. 34B (1991). Order Num- 
ber DE93612972. Source: OSTI; NTIS (US Sales Only); INIS. 
Short communication. IODINE 123/energy levels; ALPHA REAC- 
TIONS; ANGULAR DISTRIBUTION; ANTIMONY 121 TARGET; 
E2-TRANSITIONS; GAMMA RADIATION; IN-BEAM SPEC- 
TROSCOPY; MEV RANGE 10-100; MIXING RATIO; NEUTRONS 


10952 (INIS-mf—13388, pp. 7-8) Band structure and signa- 
ture effects in odd-z rare-earth nuclei. Rath, A.K. (Physical 
Research Lab., Ahmedabad (India)); Praharaj, C.R. Department of 
Atomic Energy, Bombay (india). 1991. [568] (CONF-9112147-: 
DAE symposium on nuclear physics, Bombay (India), 26 Dec 
1991). In DAE symposium on nuclear physics (held at Bombay 
during December 26-30, 1991) : Contributed papers. Vol. 34B 
(1991). Order Number DE93612972. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. 2 figs. LANTHANUM 147/energy levels; 
PRASEODYMIUM 149/energy levels; PROMETHIUM 151/energy 
levels; ANGULAR MOMENTUM; E2-TRANSITIONS 


10953 (INIS-mf—13388, pp. 9-10) High spin spectroscopy of 
sup(120)Xe. Goswami, J. (Panjab Univ., Chandigarh (India). Dept. 
of Physics); Mehta, D.; Chand, B.; Sharma, A.; Singh, N.; Trehan, 
P.N.; Singh, Pragya; Pilley, R.G.; Devare, H.G.; Bhowmik, R.K. 
Department of Atomic Energy, Bombay (India). 1991. [568] (CONF- 
9112147—: DAE symposium on nuclear physics, Bombay (India), 
26 Dec 1991). In DAE symposium on nuclear physics (held at 
Bombay during December 26-30, 1991) : Contributed papers. Vol. 
34B (1991). Order Number DE93612972. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Short communication. 1 fig. XENON 120/high spin states; COIN- 
CIDENCE SPECTROMETRY; ENERGY-LEVEL TRANSITIONS; 
MEV RANGE 10-100; NEUTRONS; OXYGEN 16 REACTIONS; 
PARITY; PROTONS; SILVER 107 TARGET 


10954 (INIS-mf—13388, pp. 11-12) Study of Z=64 subshell 
gap size in N=82 isotones. Gupta, J.B. (Ramjas College, Delhi 
(India)). Department of Atomic Energy, Bombay (india). 1991. [568] 
(CONF-9112147—: DAE symposium on nuclear physics, Bombay 
(India), 26 Dec 1991). In DAE symposium on nuclear physics (held 
at Bombay during December 26-30, 1991) : Contributed papers. 
Vol. 34B (1991). Order Number DE93612972. Source: OSTI; 
NTIS (US Sales Only); INIS. 
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Short communication. 7 refs., 1 tab. ISOTONIC NUCLEl/energy 
gap; ISOTONIC NUCLEV/spectroscopic factors; BARIUM; 
CERIUM; GADOLINIUM; HAMILTONIANS; NEODYMIUM; PRO- 
TONS; SAMARIUM 


10955 (INIS-mf-13388, pp. 13-14) Evidence of alternating 
parity bands in sup(151)Sm. Chatterjee, J.M. (Saha Inst. of Nu- 
clear Physics, Calcutta (India)); Basu, Somapriya; Karr, K.; Banik, 
D.; Chattopadhay, R.K.; Sharma, R.P.; Pardhasaradhi, S.K. 
Department of Atomic Energy, Bombay (india). 1991. [568] (CONF- 
9112147—: DAE symposium on nuclear physics, Bombay (india), 
26 Dec 1991). In DAE symposium on nuclear physics (held at 
Bombay during December 26-30, 1991) : Contributed papers. Vol. 
34B (1991). Order Number DE93612972. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Short communication. 7 refs., 3 figs. SAMARIUM 151/parity; AL- 
PHA REACTIONS; ANGULAR MOMENTUM; E1-TRANSITIONS; 
GAMMA RADIATION; MEV RANGE 10-100; MOMENT OF INER- 
TIA; NEODYMIUM 150 TARGET; NEUTRONS; ROTATIONAL 
STATES; PARITY 


10956 (INIS-mf—13388, pp. 15-16) E4 strength distributions 
in sup(152,154)Sm : sdgIBM predictions. Devi, Y.D. (Physical 
Research Lab., Ahmedabad (India)); Kota, V.K.B. Department of 
Atomic Energy, Bombay (india). 1991. [568] (CONF-9112147-: 
DAE symposium on nuclear physics, Bombay (india), 26 Dec 
1991). In DAE symposium on nuclear physics (held at Bombay 
during December 26-30, 1991) : Contributed papers. Vol. 34B 
(1991). Order Number DE93612972. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. SAMARIUM 152/e4-transitions; SAMAR- 
IUM 154/e4-transitions; HAMILTONIANS; INTERACTING BOSON 
MODEL; E4-TRANSITIONS; WAVE FUNCTIONS 


10957 (INIS-mf-13388, pp. 17-18) Signature inversion in 
the 4~[5/2(532)-p*3/2(651)}-n] band in doubly-odd sup(152)Eu 
and sup(156)Tb. Jain, Kiran (Roorkee Univ. (india). Dept. of 
Physics); Jain, A.K.; Goel, Alpana. Department of Atomic Energy, 
Bombay (india). 1991. [568] (CONF-9112147-: DAE symposium 
on nuclear physics, Bombay (India), 26 Dec 1991). In DAE sympo- 
sium on nuclear physics (heid at Bombay during December 26-30, 
1991) : Contributed papers. Vol. 34B (1991). Order Number 
DE93612972. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. EUROPIUM 152/rotational states; TER- 
BIUM 156€/rotational states; CORIOLIS FORCE; COUPLING; SPIN 


10958 (INIS-mf-13388, pp. 23-24) Spin cut-off and 
occupancy densities and their S-decompositions : the non- 
interacting particle case. Kota, V.K.B. (Physical Research Lab., 
Ahmedabad (india)); Majumdar, D. Department of Atomic Energy, 
Bombay (india). 1991. [568] (CONF-9112147—: DAE symposium 
on nuclear physics, Bombay (india), 26 Dec 1991). In DAE sympo- 
sium on nuclear physics (held at Bombay during December 26-30, 
1991) : Contributed papers. Vol. 34B (1991). Order Number 
DE93612972. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. NUCLEAR STRUCTURE/occupation num- 
ber; NUCLEAR STRUCTURE/spin; ENERGY-LEVEL DENSITY; 
EXCITATION; FERMI GAS; HAMILTONIANS; LEAST SQUARE 
FIT; MOMENTS METHOD; SPIN 


10959 (INIS-mf-13388, pp. 25-26) Relativistic mean field 
study of island of inversion in neutron-rich Ne,Na,Mg nuclei. 
Patra, S.K. (Institute of Physics, Bhubaneswar (India)); Praharaj, 
C.R. Department of Atomic Energy, Bombay (India). 1991. [568] 
(CONF-9112147—: DAE symposium on nuclear physics, Bombay 
(India), 26 Dec 1991). In DAE symposium on nuclear physics (held 
at Bombay during December 26-30, 1991) : Contributed papers. 
Vol. 34B (1991). Order Number DE93612972. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short communication. MAGNESIUM/mean-field theory; NEON/ 
mean-field theory; SODIUM/mean-field theory; BINDING ENERGY; 
GROUND STATES; MAGNESIUM; NEON; NUCLEAR DEFORMA- 
TION; RELATIVISTIC RANGE; SHELL MODELS; SODIUM; SPIN 


10960 (INIS-mf-13388, pp. 29-30) Quantum chaos in dinu- 
clear system. Chaudhuri, A.K. (Variable Energy Cyclotron Centre, 
Calcutta (India)); Pal, Santanu. Department of Atomic Energy, 
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Bombay (India). 1991. [568] (CONF-9112147—: DAE symposium 
on nuclear physics, Bombay (India), 26 Dec 1991). In DAE sympo- 
sium on nuclear physics (held at Bombay during December 26-30, 
1991) : Contributed papers. Vol. 34B (1991). Order Number 
DE93612972. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. SINGLE-PARTICLE MODEL/energy levels; 


DEGREES OF FREEDOM; NUCLEAR POTENTIAL; SPIN; 


WIGNER DISTRIBUTION 


10961 (INIS-mf-13388, pp. 31-32) Pion dressing of nucle- 
ons and nuclear forces : a nonperturbative approach. Panda, 
P.K. (institute of Physics, Bhubaneswar (india)); Mishra, S.P.; 
Sahu, R. Department of Atomic Energy, Bombay (india). 1991. 
[568] (CONF-9112147—: DAE symposium on nuclear physics, 
Bombay (india), 26 Dec 1991). In DAE symposium on nuclear 
physics (held at Bombay during December 26-30, 1991) : Con- 
tributed papers. Vol. 34B (1991). Order Number DE93612972. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. DEUTERONS/binding energy; PION- 
NUCLEON INTERACTIONS/nuclear _ forces; ANGULAR 
MOMENTUM; D STATES; DEUTERONS; MAGNETIC MOMENTS; 
QUADRUPOLE MOMENTS; S STATES; WAVE FUNCTIONS 


10962 (INIS-mf-13388, pp. 33-34) Rotation alignment and 
band crossing in superdeformed bands. Agrawal, B.K. (institute 
of Physics, Bhubaneswar (India)). Department of Atomic Energy, 
Bombay (India). 1991. [568] (CONF-9112147—: DAE symposium 
on nuclear physics, Bombay (India), 26 Dec 1991). In DAE sympo- 
sium on nuclear physics (held at Bombay during December 26-30, 
1991) : Contributed papers. Vol. 34B (1991). Order Number 
DE93612972. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. PALLADIUM 104/nuciear deformation; AN- 
GULAR MOMENTUM; ENERGY LEVELS; HARTREE-FOCK 


METHOD; NEUTRONS; NUCLEAR ALIGNMENT; PROTONS; 
SPIN 


10963 (INIS-mf-13388, pp. 35-36) Spreading of the 1gsub(9/ 
2) proton strength in sup(41)Sc. Majumdar, Ramen (Vivekanand 
College, Calcutta (india)). Department of Atomic Energy, Bombay 
(India). 1991. [568] (CONF-9112147—: DAE symposium on nuclear 
physics, Bombay (india), 26 Dec 1991). In DAE symposium on nu- 
clear physics (held at Bombay during December 26-30, 1991) : 
Contributed papers. Vol. 34B (1991). Order Number DE93612972. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. SCANDIUM 41/high spin states; CALCIUM 
40 TARGET; DEUTERONS; EXCITATION; HELIUM 3 REAC- 
TIONS; NUCLEAR CORES; PROTONS; SHELL MODELS; 
STRENGTH FUNCTIONS; VIBRATIONAL STATES 


10964 (INIS-mf—13388, pp. 37-38) Systematics of the pair- 
ing energies of even-even nuclides in the region Z=4-82. Saha, 
Asok (University Coll. of Science, Calcutta (India). Dept. of 
Physics). Department of Atomic Energy, Bombay (India). 1991. 
[668] (CONF-9112147—: DAE symposium on nuclear physics, 
Bombay (India), 26 Dec 1991). In DAE symposium on nuclear 
physics (held at Bombay during December 26-30, 1991) : Con- 
tributed papers. Vol. 34B (1991). Order Number DE93612972. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. EVEN-EVEN NUCLEI/pairing energy; IN- 
TERMEDIATE MASS NUCLEI; LIGHT NUCLEI 


10965 (INIS-mf-13388, pp. 39-40) Structure of K isomeric 
State In sup(174)Hf and breakdown of K selection rule. Pra- 
haraj, C.R. (Institute of Physics, Bhubaneswar (India)); Rath, A.K.; 
Sheikh, J.A. Department of Atomic Energy, Bombay (India). 1991. 
[568] (CONF-9112147—-: DAE symposium on nuclear physics, 
Bombay (India), 26 Dec 1991). In DAE symposium on nuclear 
physics (held at Bombay during December 26-30, 1991) : Con- 
tributed papers. Vol. 34B (1991). Order Number DE93612972. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. HAFNIUM 174/nuclear decay; HAFNIUM 
174/nuclear structure; ANGULAR MOMENTUM; BAND THEORY; 
EXCITATION; HARTREE-FOCK METHOD; ISOMERIC NUCLEI; 
NEUTRONS; PROTONS; SELECTION RULES 


10966 (INIS-mf-13388, pp. 41-42) Proton-drip for Z=31-40 
region in a relativistic mean field study. Patra, S.K. (Institute of 
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Physics, Bhubaneswar (India)); Praharaj, C.R. Department of 
Atomic Energy, Bombay (india). 1991. [568] (CONF-9112147-: 
DAE symposium on nuclear physics, Bombay (India), 26 Dec 
1991). In DAE symposium on nuclear physics (held at Bombay 
during December 26-30, 1991) : Contributed papers. Vol. 34B 
(1991). Order Number DE93612972. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. PROTONS/binding energy; PROTONS/ 
mean-field theory; ARSENIC ISOTOPES; BROMINE ISOTOPES; 
GALLIUM ISOTOPES; GERMANIUM ISOTOPES; KRYPTON 
ISOTOPES; PROTONS; RELATIVISTIC RANGE; RUBIDIUM ISO- 
TOPES; SELENIUM ISOTOPES; STABILITY; STRONTIUM 
ISOTOPES; YTTRIUM ISOTOPES; ZIRCONIUM ISOTOPES 


10967 (INIS-mf-13388, pp. 43-44) Rho-meson-nucleon cou- 
pling in relativistic mean field theory. Patra, S.K. (Institute of 
Physics, Bhubaneswar (india)); Praharaj, C.R. Department of 
Atomic Energy, Bombay (India). 1991. [568] (CONF-9112147-: 
DAE symposium on nuclear physics, Bombay (India), 26 Dec 
1991). In DAE symposium on nuclear physics (held at Bombay 
during December 26-30, 1991) : Contributed papers. Vol. 34B 
(1991). Order Number DE93612972. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. MESONS/coupling; NUCLEONS/coupling; 
BINDING ENERGY; COUPLING CONSTANTS; MEAN-FIELD 
THEORY; MESONS; COUPLING; NUCLEONS; COUPLING; REL- 
ATIVISTIC RANGE 


10968 (INIS-mf-13388, pp. 45-46) Scissors states in even- 
odd N=82-126 shell nuclei : enhancement in B(M1) strengths 
due to g-bosons. Devi, Y.D. (Physical Research Lab., Ahmed- 
abad (India)); Kota, V.K.B. Department of Atomic Energy, Bombay 
(India). 1991. [568] (CONF-9112147—: DAE symposium on nuclear 
physics, Bombay (india), 26 Dec 1991). In DAE symposium on nu- 
clear physics (held at Bombay during December 26-30, 1991) : 
Contributed papers. Vol. 34B (1991). Order Number DE93612972. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. HAFNIUM 177/energy levels; OSMIUM 
187/energy levels; OSMIUM 189/energy levels; YTTERBIUM 171/ 
energy levels; YTTERBIUM 173/energy levels; BOSONS; INTER- 
ACTING BOSON MODEL; MATRIX ELEMENTS 


10969 (INIS-mf-13388, pp. 53-54) Variation of rotational 
content in E(2sub(1)sup(+)) with valence nucleon pairs. Gupta, 
J.B. (Ramjas College, Delhi (India)); Kavathekar, A.K. Department 
of Atomic Energy, Bombay (India). 1991. [568] (CONF-9112147—: 
DAE symposium on nuclear physics, Bombay (India), 26 Dec 
1991). In DAE symposium on nuclear physics (held at Bombay 
during December 26-30, 1991) : Contributed papers. Vol. 34B 
(1991). Order Number DE93612972. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. E2-TRANSITIONS/rotational states; IN- 
TERMEDIATE MASS NUCLEVe2-transitions; INTERMEDIATE 
MASS NUCLE/I/rotational states; E2-TRANSITIONS; LEAST 


SQUARE FIT; NUCLEONS; SHAPE; VALENCE; VIBRATIONAL 
STATES 


10970 (INIS-mf-13388, pp. 27-28) Exotic nuclei : relativistic 
mean field approach. Maharana, J.P. (Indian Inst. of Tech., Bom- 
bay (India). Dept. of Physics); Gambhir, Y.K.; Sheikh, J.A. 
Department of Atomic Energy, Bombay (India). 1991. [568] (CONF- 
9112147—: DAE symposium on nuclear physics, Bombay (india), 
26 Dec 1991). In DAE symposium on nuclear physics (held at 
Bombay during December 26-30, 1991) : Contributed papers. Vol. 
34B (1991). Order Number DE93612972. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Short communication. 1 tab. ZIRCONIUM 80/mean-field theory; 
DEFORMED NUCLEI; ENERGY GAP; MESONS; NUCLEAR 
RADII; RELATIVISTIC RANGE 


10971 (INIS-mf-13388, pp. 49-50) Unitary decomposition of 
nuclear interactions all across the periodic table. Kota, V.K.B. 
(Physical Research Lab., Ahmedabad (India)); Majumdar, D. 
Department of Atomic Energy, Bombay (India). 1991. [568] (CONF- 
9112147—: DAE symposium on nuclear physics, Bombay (India), 
26 Dec 1991). In DAE symposium on nuclear physics (held at 





Bombay during December 26-30, 1991) : Contributed papers. Vol. 
34B (1991). Order Number DE93612972. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Short communication. NUCLEAR REACTIONS/unitarity; 
ENERGY-LEVEL DENSITY; HAMILTONIANS; UNITARITY; PERI- 
ODIC SYSTEM; SCALARS; TENSORS 


10972 (INIS-mf-13388, pp. 55-56) Neutron-deficient nuclei 
near mass-80 region : [Part] 1. Excitation function measure- 
ments. Goswami, A. (Bhabha Atomic Research Centre, Bombay 
(India). Radiochemistry Div.); Tomar, B.S.; Sahs, S.K.; Chattophad- 
hay, S.; Jain, H.C.; Basu, S.K. Department of Atomic Energy, 
Bombay (india). 1991. [568] (CONF-9112147—: DAE symposium 
on nuclear physics, Bombay (india), 26 Dec 1991). In DAE sympo- 
sium on nuclear physics (held at Bombay during December 26-30, 
1991) : Contributed papers. Vol. 34B (1991). Order Number 
DE93612972. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 4 refs., 1 fig. NICKEL 58 TARGET/silicon 
28 reactions; NICKEL 58 TARGET/sulfur 32 reactions; NIOBIUM 
84/excitation functions; NIOBIUM 87/excitation functions; YTTRIUM 
81/excitation functions; ZIRCONIUM 84/excitation functions; ZIR- 
CONIUM 86/excitation functions; ALPHA PARTICLES; C CODES; 
CROSS SECTIONS; GAMMA RADIATION; GROUND STATES; 
MEV RANGE 100-1000; PROTONS; SPECTROSCOPY 


10973 (INIS-mf-13388, pp. 57-58) Interplay of triaxial defor- 
mation, isospin and temperature in A=90 nuclei. Mohammed 
Akbar, A. (Government Arts College, Tiruvannamalai (india). Dept. 
of Physics); Arunachalam, N. Department of Atomic Energy, Bom- 
bay (India). 1991. [568] (CONF-9112147—-: DAE symposium on 
nuclear physics, Bombay (india), 26 Dec 1991). In DAE sympo- 
sium on nuclear physics (held at Bombay during December 26-30, 
1991) : Contributed papers. Vol. 34B (1991). Order Number 
DE93612972. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 3 refs., 2 figs., 1 tab. ZIRCONIUM 90/ 
isospin; ZIRCONIUM 90/nuclear deformation; ASYMMETRY; 
ENERGY-LEVEL DENSITY; EQUILIBRIUM; LAGRANGIAN FUNC- 
TION; SHAPE; TEMPERATURE DEPENDENCE; ISOSPIN 


10974 (INIS-mf-13388, pp. 59-60) High spin states in hot 
deformed zirconium nuclei. Veeraraghavan, S. (Sacred Heart 
College, Tirupattur (india). Dept of Physics); Mohamed Akbar, A.; 
Arunachalam, N. Department of Atomic Energy, Bombay (india). 
1991. [568] (CONF-9112147—-: DAE symposium on nuclear 
physics, Bombay (India), 26 Dec 1991). In DAE symposium on nu- 
clear physics (held at Bombay during December 26-30, 1991) : 
Contributed papers. Vol. 34B (1991). Order Number DE93612972. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 2 refs., 3 figs. ZIRCONIUM 90/high spin 
states; ANGULAR MOMENTUM; BACKBENDING; DEFORMED 
NUCLEI; ENERGY-LEVEL DENSITY; ENTROPY; EXCITATION; 


FERMI LEVEL; NUCLEAR DEFORMATION; TEMPERATURE DE- 
PENDENCE 


10975 


(INIS-mf—-13388, pp. 63-64) Analysis of degree of 
rigidity/freedom in various nuclei with increasing angular mo- 
mentum l=3. Varshney, A.K. (G.G.D.S.D. College, Baijnath (India). 
Physics Dept.); Gupta, K.K.; Gupta, D.K.; Sud, S.P.; Prasad, R.; 
Tyagi, R.K. Department of Atomic Energy, Bombay (India). 1991. 


[568] (CONF-9112147—-: DAE symposium on nuclear physics, 
Bombay (india), 26 Dec 1991). In DAE symposium on nuclear 
physics (held at Bombay during December 26-30, 1991) : Con- 
tributed papers. Vol. 34B (1991). Order Number DE93612972. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 4 refs., 1 tab. NUCLEI/degrees of free- 
dom; ADIABATIC APPROXIMATION; ANGULAR MOMENTUM; 
DAVYDOV-FILIPOV MODEL; E2-TRANSITIONS; NUCLEAR MOD- 
ELS; NUCLEAR STRUCTURE; NUCLEI; SHAPE; VIBRATIONAL 
STATES 


10976 (INIS-mf-13388, pp. 65-66) Comparative study be- 
tween cranking method and Lagrangian multiplier method. 
Rajasekaran, M. (Madras Univ. (India). Dept. of Nuclear Physics); 
Caleb Chanthi Raj, D.; Premanand, R. Department of Atomic 
Energy, Bombay (india). 1991. [568] (CONF-9112147—: DAE sym- 
posium on nuclear physics, Bombay (India), 26 Dec 1991). In DAE 


66 PHYSICS 
6631 Nuclear Structure 


symposium on nuclear physics (held at Bombay during December 
26-30, 1991) : Contributed papers. Vol. 34B (1991). Order Num- 
ber DE93612972. Source: OSTI; NTIS (US Sales Only); INIS. 
Short communication. 2 refs. ANGULAR MOMENTUM/cranking 
model; ANGULAR MOMENTUM/agrangian function; CRANKING 
MODEL/angular momentum; LAGRANGIAN FUNCTION/angular 
momentum; AXIAL SYMMETRY; DEFORMED NUCLEI; HAMILTO- 
NIANS; NUCLEAR DEFORMATION; ROTATIONAL STATES; SPIN 


10977 (INIS-mf—13388, pp. 67-68) Nucleonic separation en- 
ergy as a function of angular momentum and temperature. 
Rajasekaran, M. (Madras Univ. (India). Dept. of Nuclear Physics); 
Caleb Chanthi Raj, D.; Premanand, R.; Sivakumar, P. Department 
of Atomic Energy, Bombay (india). 1991. [568] (CONF-9112147-: 
DAE symposium on nuclear physics, Bombay (India), 26 Dec 
1991). In DAE symposium on nuclear physics (held at Bombay 
during December 26-30, 1991) : Contributed papers. Vol. 34B 
(1991). Order Number DE93612972. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. 23 refs., 1 fig. COMPOUND NUCLEV 
angular momentum; COMPOUND NUCLEVbinding energy; COM- 
POUND NUCLEi‘temperature dependence; MERCURY 194/binding 
energy; LAGRANGIAN FUNCTION; LIQUID DROP MODEL; NEU- 
TRON EMISSION; NEUTRONS; NUCLEAR DECAY; PROTONS 


10978 (INIS-mf-13388, pp. 69-70) An empirical formula for 
nuclear level density parameter. Rajasekaran, M. (Madras Univ. 
(India). Dept. of Nuclear Physics); Premanand, R.; Caleb Chanthi 
Raj, D. Department of Atomic Energy, Bombay (india). 1991. [568] 
(CONF-9112147—: DAE symposium on nuclear physics, Bombay 
(India), 26 Dec 1991). In DAE symposium on nuclear physics (held 
at Bombay during December 26-30, 1991) : Contributed papers. 
Vol. 34B (1991). Order Number DE93612972. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short communication. 3 refs., 1 fig. ENERGY-LEVEL DENSITY/ 
mass number; ASYMMETRY; COULOMB ENERGY; EXCITATION; 
FERMI GAS MODEL; NUCLEAR STRUCTURE 


10979 (INIS-mf-13388, pp. 71-72) Gyromagnetic ratio for 
high spin systems. Rajasekaran, M. (Madras Univ. (India). Dept. 
of Nuclear Physics); Premanand, R.; Caleb Chanthi Raj, D. 
Department of Atomic Energy, Bombay (India). 1991. [568] (CONF- 
9112147-: DAE symposium on nuclear physics, Bombay (India), 
26 Dec 1991). In DAE symposium on nuclear physics (held at 
Bombay during December 26-30, 1991) : Contributed papers. Vol. 
34B (1991). Order Number DE93612972. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Short communication. 2 refs., 1 fig. OSMIUM 186/gyromagnetic 
ratio; ANGULAR MOMENTUM; HIGH SPIN STATES; MOMENT 
OF INERTIA; PAIRING ENERGY; ROTATION 


10980 (INIS-mf-13388, pp. 73-74) Studies on K-electron 
capture probabilities in sup(87)Y, sup(96)Tc and sup(196)Au. 
Sree Krishna Murthy, G. (Andhra Univ., Visakapatnam (India). 
Swamy Jnananada Lab. for Nuclear Research); Chandrasekhar 
Rao, M.V.S.; Vara Prasad, N.V.S.; Satyanarayana, G.; Sastry, 
D.L.; Chitalapudi, S.N. Department of Atomic Energy, Bombay (In- 
dia). 1991. [568] (CONF-9112147-: DAE symposium on nuclear 
physics, Bombay (India), 26 Dec 1991). In DAE symposium on nu- 
clear physics (held at Bombay during December 26-30, 1991) : 
Contributed papers. Vol. 34B (1991). Order Number DE93612972. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 3 refs., 1 fig., 1 tab. GOLD 196/k capture; 
TECHNETIUM 96/k capture; YTTRIUM 87/k capture; ALPHA RE- 
ACTIONS; ENERGY LEVELS; ENERGY-LEVEL TRANSITIONS; 
GOLD 187 TARGET; NIOBIUM 93 TARGET; RUBIDIUM 85 TAR- 
GET 


10981 (INIS-mf—13388, pp. 75-76) Evidence of signature in- 
version in sup(159)Er. Mathur, Tripti (Banaras Hindu Univ., 
Varanasi (India). Dept. of Physics); Mukherjee, Shanker. 
Department of Atomic Energy, Bombay (India). 1991. [568] (CONF- 
9112147—: DAE symposium on nuclear physics, Bombay (India), 
26 Dec 1991). In DAE symposium on nuclear physics (held at 
Bombay during December 26-30, 1991) : Contributed papers. Vol. 
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34B (1991). Order Number DE93612972. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Short communication. 4 refs., 1 fig. ERBIUM 159/nuclear 
deformation; ANGULAR MOMENTUM; NUCLEAR MODELS; RO- 
TATIONAL STATES 


10982 (INIS-mf—13388, pp. 77-78) Lifetime of the 113 keV 
level ad differential angular correlation of the 208-113 keV cas- 
cade in '7’7Hf. Dey, C.C. (Saha Inst. of Nuclear Physics, Calcutta 
(India)); Sinha, B.K.; Bhattacharya, R. Department of Atomic 
Energy, Bombay (india). 1991. [568] (CONF-9112147-: DAE sym- 
posium on nuclear physics, Bombay (India), 26 Dec 1991). In DAE 
symposium on nuclear physics (held at Bombay during December 
26-30, 1991) : Contributed papers. Vol. 34B (1991). Order Num- 
ber DE93612972. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 10 refs., 1 tab. HAFNIUM 177/angular cor- 
relation; HAFNIUM 177/gamma cascades; HALF-LIFE; KEV 
RANGE 100-1000; LIFETIME; MAGNETIC MOMENTS; MIXING 
RATIO; ROTATIONAL STATES 


10983 (INIS-mf-13388, : 79-80) Level density at high 
spins for the reactions 126160, 1n)*’Si and BE(1% O,1p)?’ Al. 
Rajasekaran, T.R. (Bangalore Univ. (India). Dept. of Physics); Ra- 
maswamy, C.R.; Satyavathiamma, N.P. Department of Atomic 
Energy, Bombay (india). 1991. [568] (CONF-9112147—: DAE sym- 
posium on nuclear physics, Bombay (India), 26 Dec 1991). In DAE 
symposium on nuclear physics (held at Bombay during December 
26-30, 1991) : Contributed papers. Vol. 34B (1991). Order Num- 
ber DE93612972. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 3 refs., 3 figs. CARBON 12 TARGET/ 
energy-level density; ALUMINIUM 27; ANGULAR MOMENTUM; 
HIGH SPIN STATES; MEV RANGE 10-100; MOMENT OF 
INERTIA; NEUTRON EMISSION; NEUTRONS; OXYGEN 16 RE- 
ACTIONS; PARTITION FUNCTIONS; PROTONS; SHAPE; 
SILICON 27; SPIN; STATISTICAL MODELS; TEMPERATURE DE- 
PENDENCE 


10984 (INIS-mf-13388, pp. 81-82) Effects of temperature on 
the shapes of light nuclei. Shanmugam, G. (Presidensy College, 
Madras (India). Dept. of Physics); Sankar, Kalpana; Arulmozhi, G.,; 
Ramamurthi, K. Department of Atomic Energy, Bombay (india). 
1991. [568] (CONF-9112147-: DAE symposium on nuclear 
physics, Bombay (India), 26 Dec 1991). In DAE symposium on nu- 
clear physics (held at Bombay during December 26-30, 1991) : 
Contributed papers. Vol. 34B (1991). Order Number DE93612972. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 3 refs., 2 figs. NEON 20/shape; NEON 20/ 
temperature dependence; FLUCTUATIONS; SHAPE; POTENTIAL 
ENERGY; STRUTINSKY THEORY 


10985 (INIS-mf-13388, pp. 85-86) Microscopic wavefunc- 
tion for °°B. Agarwal, Neelam (Meerut Univ. (India)); Srivastava, 
B.B. Department of Atomic Energy, Bombay (India). 1991. [568] 
(CONF-9112147—: DAE symposium on nuclear physics, Bombay 
(India), 26 Dec 1991). In DAE symposium on nuclear physics (held 
at Bombay during December 26-30, 1991) : Contributed papers. 
Vol. 34B (1991). Order Number DE93612972. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short communication. 3 refs., 
CLUSTER MODEL; 
TERING 


1 fig. BORON 10/wave functions; 
GROUND STATES; HAMILTONIANS; SCAT- 


10986 (INIS-mf-13388, pp. 89-90) Mechanism of shape tran- 
sition in doubly even cadmium isotopes. Khosa, S.K. (Jammu 
Univ. (India). Dept. of Physics); Mattu, P.K. Department of Atomic 
Energy, Bombay (India). 1991. [568] (CONF-9112147—: DAE sym- 
posium on nuclear physics, Bombay (India), 26 Dec 1991). In DAE 
symposium on nuclear physics (held at Bombay during December 
26-30, 1991) : Contributed papers. Vol. 34B (1991). Order Num- 
ber DE93612972. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 2 refs., 1 fig., 1 tab. CADMIUM 106/ 
energy spectra; CADMIUM 106/yrast states; CADMIUM 108/energy 
spectra; CADMIUM 108/yrast states; CADMIUM 110/energy spec- 
tra, CADMIUM 110/yrast states; E2-TRANSITIONS; HIGH SPIN 
STATES; NUCLEAR STRUCTURE; SHAPE 
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10987 (INIS-mf—-13388, pp. 91-92) Study of ground state 
systematics in neutron-rich palladium isotopes in microscopic 
framework. Mattu, P.K. (Jammu Univ. (India). Dept. of Physics); 
Khosa, S.K. Department of Atomic Energy, Bombay (India). 1991. 
[568] (CONF-9112147—: DAE symposium on nuclear physics, 
Bombay (india), 26 Dec 1991). In DAE symposium on nuclear 
physics (held at Bombay during December 26-30, 1991) : Con- 
tributed papers. Vol. 34B (1991). Order Number DE93612972. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 2 refs., 1 tab. PALLADIUM 102/ 
e2-transitions; PALLADIUM 102/yrast states; PALLADIUM 104/e2- 
transitions; PALLADIUM 104/yrast states; PALLADIUM 106/ 
e2-transitions; PALLADIUM 106/yrast states; PALLADIUM 108/e2- 
transitions; PALLADIUM 108/yrast states; PALLADIUM 110/ 
e2-transitions; PALLADIUM 110/yrast states; BACKBENDING; EN- 
ERGY SPECTRA; GROUND STATES; NUCLEAR STRUCTURE; 
E2-TRANSITIONS 


10988 (INIS-mf—13388, pp. 93-94) Role of protons in the 
onset of deformation in the A~100 mass region. Gupta, R.K. 
(Jammu Univ. (india). Dept. of Physics); Khosa, S.K.; Bharti, A. 
Department of Atomic Energy, Bombay (india). 1991. 568] (CONF- 
9112147-: DAE symposium on nuclear physics, Bombay (india), 
26 Dec 1991). In DAE symposium on nuclear physics (held at 
Bombay during December 26-30, 1991) : Contributed papers. Vol. 
34B (1991). Order Number DE93612972. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Short communication. 1 fig. PROTONS/nuclear deformation; 
STRONTIUM ISOTOPES/nuclear deformation; ZIRCONIUM ISO- 
TOPES/nuclear deformation; ENERGY GAP; GROUND STATES; 
PROTONS; SHAPE 


10989 (INIS-mf-13388, pp. 95-96) Intrinsic quadrupole mo- 
ments of odd-odd nuclei and systematics of deformation 
parameter. Sharma, S.D. (Punjabi Univ., Patiala (india). Dept. of 
Physics); Kaur, Arvinder; Sharma, Arvind. Department of Atomic 
Energy, Bombay (India). 1991. [568] (CONF-9112147-: DAE sym- 
posium on nuclear physics, Bombay (india), 26 Dec 1991). In DAE 
symposium on nuclear physics (held at Bombay during December 
26-30, 1991) : Contributed papers. Vol. 34B (1991). Order Num- 
ber DE93612972. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 1 tab. ODD-ODD NUCLEVnuclear defor- 
mation; ODD-ODD NUCLEVquadrupole moments; GROUND 
STATES; MAGIC NUCLEI; NUCLEAR STRUCTURE 


10990 (INIS-mf-13388, pp. 99-100) Tensor components of 
R.1. in effective interactions. Soni, M.L. (Vikram Univ., Ujjain (In- 
dia). Madhav Science College). Department of Atomic Energy, 
Bombay (India). 1991. [568] (CONF-9112147-: DAE symposium 
on nuclear physics, Bombay (india), 26 Dec 1991). In DAE sympo- 
sium on nuclear physics (held at Bombay during December 26-30, 
1991) : Contributed papers. Vol. 34B (1991). Order Number 
DE93612972. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 3 figs., 1 tab. TENSORS/particle interac- 
tions; D STATES; ISOSPIN; MATRIX ELEMENTS; S STATES; 
SPIN; TENSORS 


10991 (INIS-mf-13388, pp. 21-22) Thermodynamics of su- 
perfluid nucleus. Rajasekaran, M. (Madras Univ. (India). Dept. of 
Nuclear Physics); Caleb Chanthi Raj, D.; Premanand, R. 
Department of Atomic Energy, Bombay (India). 1991. [568] (CONF- 
9112147—: DAE symposium on nuclear physics, Bombay (India), 
26 Dec 1991). In DAE symposium on nuclear physics (held at 
Bombay during December 26-30, 1991) : Contributed papers. Vol. 
34B (1991). Order Number DE93612972. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Short communication. DYSPROSIUM 154/bes theory; CRITICAL 
TEMPERATURE; ENTROPY; FREE ENERGY; NUCLEI; PAIRING 
ENERGY; PAIRING INTERACTIONS; PHASE TRANSFORMA- 
TIONS; QUASI PARTICLES; SUPERFLUIDITY 


10992 
sition for sup(196)Pt isotopes. Varshney, A.K. (G.G.D.S.D. 
College, Sarkaghat (India)); Sud, S.P.; Varshney, V.P.; Gupta, D.K. 
Department of Atomic Energy, Bombay (India). 1991. [568] (CONF- 
9112147—: DAE symposium on nuclear physics, Bombay (India), 


(INIS-mf-13388, pp. 61-62) Modified RVM decompo- 





26 Dec 1991). In DAE symposium on nuclear physics (held at 
Bombay during December 26-30, 1991) : Contributed papers. Vol. 
34B (1991). Order Number DE93612972. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Short communication. 5 refs., 1 tab. PLATINUM 196/branching 
ratio; PLATINUM 196/e2-transitions; E2-TRANSITIONS; ROTA- 
TIONAL STATES; VIBRATIONAL STATES 


10993 (INIS-mf-13388, pp. 19-20) Temperature dependent 
shape transition in sup(188)Os. Ansari, A. (Institute of Physics, 
Bhubaneswar (India)); Agarwal, B.K. Department of Atomic Energy, 
Bombay (India). 1991. [568] (CONF-9112147—-: DAE symposium 
on nuclear physics, Bombay (India), 26 Dec 1991). in DAE sympo- 
sium on nuclear physics (held at Bombay during December 26-30, 
1991) : Contributed papers. Vol. 34B (1991). Order Number 
DE93612972. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. OSMIUM 188/hartree-fock-bogolyubov the- 
ory; NUCLEAR DEFORMATION; NUCLEAR STRUCTURE; 
TEMPERATURE DEPENDENCE 


10994 (INIS-mf-—13388, pp. 51-52) Quadrupole moments 
and band-mixing in tungsten isotopes in DPPQ model. Gupta, 
J.B. (Ramjas College, Delhi (India)). Department of Atomic Energy, 
Bombay (india). 1991. [568] (CONF-9112147—: DAE symposium 
on nuclear physics, Bombay (india), 26 Dec 1991). In DAE sympo- 
sium on nuclear physics (held at Bombay during December 26-30, 
1991) : Contributed papers. Vol. 34B (1991). Order Number 
DE93612972. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. TUNGSTEN 182/quadrupole moments; 
TUNGSTEN 184/quadrupole moments; TUNGSTEN  186/ 
quadrupole moments; E2-TRANSITIONS; NUCLEAR MODELS; 
WAVE FUNCTIONS 


10995 (INIS-mf-13388, pp. 83-84) Modified semi-empirical 
formula for nuclear rotational states. Batra, J.S. (Panjab Univ., 
Chandigarh (India). Dept. of Physics); Gupta, R.K. Department of 
Atomic Energy, Bombay (India). 1991. [568] (CONF-9112147-: 


DAE symposium on nuclear physics, Bombay (India), 26 Dec 
1991). In DAE symposium on nuclear physics (held at Bombay 
during December 26-30, 1991) : Contributed papers. Vol. 34B 


(1991). Order Number DE93612972. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. 4 refs., 1 tab. URANIUM 232/rotational 
states; GROUND STATES; NILSSON-MOTTELSON MODEL 


10996 (INIS-mf-13388, pp. 97-98) Sensitivity of cranked 
Nilsson BCS calculations on input parameters. Mathur, Tripti 
(Banaras Hindu Univ., Varanasi (india). Dept. of Physics); Mukher- 
jee, Shaker. Department of Atomic Energy, Bombay (India). 1991. 
[568] (CONF-9112147—: DAE symposium on nuclear physics, 
Bombay (india), 26 Dec 1991). In DAE symposium on nuclear 
physics (held at Bombay during December 26-30, 1991) : Con- 
tributed papers. Vol. 34B (1991). Order Number DE93612972. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 1 ref., 1 fig., 2 tabs. CRANKING MODEL/ 
sensitivity; MOLYBDENUM 100/backbending; ANGULAR MOMEN- 
TUM; SENSITIVITY; CRITICAL FREQUENCY; BACKBENDING; 
ROTATIONAL STATES 


10997 (INIS-mf—13388, pp. 101-102) Problem of sign of the 
Newby shift. Jain, A.K. (Roorkee Univ. (India). Dept. of Physics); 
Goel, Alpana; Jain, Kiran. Department of Atomic Energy, Bombay 
(India). 1991. [568] (CONF-9112147—: DAE symposium on nuclear 
physics, Bombay (India), 26 Dec 1991). In DAE symposium on nu- 
clear physics (held at Bombay during December 26-30, 1991) : 
Contributed papers. Vol. 34B (1991). Order Number DE93612972. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 3 refs. ODD-ODD NUCLEV/nuclear defor- 
mation; ROTATION; SPIN; SPINORS; WAVE FUNCTIONS 


10998 (INIS-mf-13388, pp. 103-104) Transition charge den- 
sities for hexadecupole excitation in some germanium nuclei. 
Singh, A.J. (Himachal Pradesh Univ., Simla (india). Dept. of 
Physics); Dhiman, S.K.; Raghwa, A.S.; Raina, P.K. Department of 
Atomic Energy, Bombay (india). 1991. [568] (CONF-9112147-: 
DAE symposium on nuclear physics, Bombay (India), 26 Dec 
1991). In DAE symposium on nuclear physics (held at Bombay 
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during December 26-30, 1991) : Contributed papers. Vol. 34B 
(1991). Order Number DE93612972. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. 5 refs., 4 figs. EXCITATION/charge den- 
sity; GERMANIUM 70/charge density; GERMANIUM 70/excitation; 
GERMANIUM 72/charge density; GERMANIUM 74/charge density; 
ENERGY-LEVEL TRANSITIONS; EXCITATION; GERMANIUM 76; 
HEXADECAPOLES; QUADRUPOLES 


10999 (INIS-mf-13388, pp. 105-106) Moment of inertia for 
hot rotating nuclei in static path approximation. Agrawal, B.K. 
(Institute of Physics, Bhubaneswar (India)); Ansari, A. Department 
of Atomic Energy, Bombay (india). 1991. [568] (CONF-9112147-: 
DAE symposium on nuclear physics, Bombay (india), 26 Dec 
1991). In DAE symposium on nuclear physics (held at Bombay 
during December 26-30, 1991) : Contributed papers. Vol. 34B 
(1991). Order Number DE93612972. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. 2 refs., 1 fig. ZINC 64/moment of inertia; 
CRANKING MODEL; DEFORMED NUCLEI; HAMILTONIANS; 
PARTITION FUNCTIONS; SHAPE 


11000 (INIS-mf-13388, pp. 107-108) Generator coordinate 
method for (dt.). Aggarwal, Meenakshi (institute of Advanced 
Studies, Meerut (india). Dept. of Physics); Chikara, B.K.; Sharma, 
V.K. Department of Atomic Energy, Bombay (India). 1991. [568] 
(CONF-9112147—: DAE symposium on nuclear physics, Bombay 
(India), 26 Dec 1991). In DAE symposium on nuclear physics (held 
at Bombay during December 26-30, 1991) : Contributed papers. 
Vol. 34B (1991). Order Number DE93612972. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short communication. 5 refs. MESIC MOLECULES/generator- 
coordinate method; BORN-OPPENHEIMER APPROXIMATION; 
DEUTERONS; ENERGY LEVELS; HAMILTONIANS; JACOBIAN 
FUNCTION; MUON-CATALYZED FUSION; MUONS; TRITONS; 
WAVE FUNCTIONS 


11001 (INIS-mf-13388, pp. 109-110) Microscopic structure 
for five nucleon system. Chikara, B.K. (Institute of Advanced 
Studies, Meerut (India). Dept. of Physics); Aggarwal, Meenakshi; 
Sharma, V.K. Department of Atomic Energy, Bombay (India). 1991. 
[568] (CONF-9112147—-: DAE symposium on nuclear physics, 
Bombay (India), 26 Dec 1991). In DAE symposium on nuclear 
physics (held at Bombay during December 26-30, 1991) : Con- 
tributed papers. Vol. 34B (1991). Order Number DE93612972. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 3 refs. HELIUM 5/nuclear — struc- 
ture; LITHIUM 5/nuclear structure; ANGULAR MOMENTUM; 
GENERATOR-COORDINATE METHOD; HAMILTONIANS; MATRIX 
ELEMENTS; NUCLEONS; PARITY; WAVE FUNCTIONS 


11002 (INIS-mf-13388, pp. 117-118) Regular, irregular and 
scarred wave functions in the two centre shell model. Biswas, 
Debabrata (Bhabha Atomic Research Centre, Bombay (India). The- 
oretical Physics Div.); Pal, Santanu; Chaudhuri, A.K. Department of 
Atomic Energy, Bombay (India). 1991. [568] (CONF-9112147-: 
DAE symposium on nuclear physics, Bombay (India), 26 Dec 
1991). In DAE symposium on nuclear physics (held at Bombay 
during December 26-30, 1991) : Contributed papers. Vol. 34B 
(1991). Order Number DE93612972. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. 2 refs., 2 figs. SHELL MODELS/wave 
functions; EIGENFUNCTIONS; ENERGY LEVELS; NUCLEAR RE- 
ACTIONS 


11003 (INIS-mf-13388, pp. 119-120) Structure of 
sup(178,186)W from the arm. Sharma, S. (G.S.D.S.D. College, 
Himachal Pradesh Univ., Rajpur (India)); Sen, K.S.; Sud, S.P. 
Department of Atomic Energy, Bombay (india). 1991. [568] (CONF- 
9112147—: DAE symposium on nuclear physics, Bombay (India), 
26 Dec 1991). In DAE symposium on nuclear physics (held at 
Bombay during December 26-30, 1991) : Contributed papers. Vol. 
34B (1991). Order Number DE93612972. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Short communication. 4 refs., 1 tab. TUNGSTEN 178/nuclear 
structure; TUNGSTEN 179/nuclear structure; TUNGSTEN 180/ 
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nuclear structure; TUNGSTEN 181/nuclear structure; TUNGSTEN 
182/nuclear structure; TUNGSTEN 183/nuclear structure; TUNG- 
STEN 184/nuclear structure; TUNGSTEN 185/nuclear structure; 
TUNGSTEN 186/nuclear structure; ASYMMETRY; BRANCHING 
RATIO; ENERGY SPECTRA; E2-TRANSITIONS; NUCLEAR MOD- 
ELS 


11004 (INIS-mf-13388, pp. 121-122) Nuclear structure of 
sup(146-154)Sm in the IBM-1. Sharma, S. (G.G.D.S.D. Coll., Hi- 
machal Pradesh Univ.,Rajpur (India)); Sen, K.S.; Sud, S.P. 
Department of Atomic Energy, Bombay (india). 1991. [568] (CONF- 
9112147-: DAE symposium on nuclear physics, Bombay (India), 
26 Dec 1991). In DAE symposium on nuclear physics (held at 
Bombay during December 26-30, 1991) : Contributed papers. Vol. 
34B (1991). Order Number DE93612972. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Short communication. 6 refs., 1 tab. SAMARIUM ISOTOPES/ 
interacting boson model; SAMARIUM ISOTOPES/nuclear structure; 
BRANCHING RATIO; ENERGY SPECTRA; E2-TRANSITIONS; 
PAIRING INTERACTIONS; QUADRUPOLES 


11005 (INIS-mf—13388, pp. 123-124) Test of rigid triaxiality 
for heavy Hg-Fm nuclei. Sharma, S. (G.G.D.S.D. Coll., Himachal 
Pradesh Univ., Rajpur (India)); Sen, K.S.; Sud, S.P. Department of 
Atomic Energy, Bombay (india). 1991. [568] (CONF-9112147-: 
DAE symposium on nuclear physics, Bombay (India), 26 Dec 
1991). In DAE symposium on nuclear physics (held at Bombay 
during December 26-30, 1991) : Contributed papers. Vol. 34B 
(1991). Order Number DE93612972. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. 4 refs., 2 figs. HEAVY NUCLEI 
energy-level transitions; ASYMMETRY; BRANCHING RATIO; CAL- 
IFORNIUM; DAVYDOV-FILIPOV MODEL; FERMIUM; MERCURY; 
PLUTONIUM; RADIUM; THORIUM; URANIUM 


11006 (INIS-mf—13388, pp. 111-112) K-harmonics method 
applied to tsub(coverlined) and sub(c)sup(9)Be. Sharan, S.R. 
Verma, S.P. 


(T.P.S. Coll., Patna (India). Dept. of Physics); 
Department of Atomic Energy, Bombay (india). 1991. [568] (CONF- 
9112147—: DAE symposium on nuclear physics, Bombay (India), 
26 Dec 1991). In DAE symposium on nuclear physics (held at 
Bombay during December 26-30, 1991) : Contributed papers. Vol. 


34B (1991). Order Number DE93612972. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Short communication. 5 refs., 1 tab. BERYLLIUM 9/ground 
states; BERYLLIUM 9/k-harmonics method; HYPERNUCLEI/ 
k-harmonics method; TRITONS/ground states; TRITONS/ 
k-harmonics method; GAUSS POTENTIAL; HYPERNUCLEI; PAIR- 
ING INTERACTIONS; PARTICLE MODELS; QUADRATURES; 
SCHROEDINGER EQUATION; TRITONS; WAVE FUNCTIONS 


11007 (INP-MSU-—91-41-245) Nuclear structure effects in 
elastic and inelastic scattering of light ions. Galakhmatova, 
B.S.; Katashev, A.G.; Romanovskj, E.A.;  Shitikova, K.V. 
Moskovskij Gosudarstvennyj Univ., Moscow (Russian Federation). 
Nauchno-Issledovatel’skij Inst. Yadernoj Fiziki. 1991. [11] (NIIYaF- 
MGU-91-41-245.). Source: OSTI; NTIS (US Sales Only); INIS. 

Elastic and inelastic scattering of light ions with the excitation of 
the monopole states has been analyzed with the respect to the in- 
formation on the radial shape of the nuclear matter distributions of 
the target nuclei. The possible manifestation of the nuclear struc- 
ture in these processes is being investigated. 6 refs.; 5 figs. 


11008 (IPNO-TH-92-52) Perturbative construction of the 
periodic orbits of the mean-field equations in nuclear physics. 
Abdellatif Abada. Paris-11 Univ., 91 - Orsay (France). Inst. de 
Physique Nucleaire. 30 Jun 1992. [116] (In French). Source: OSTI; 
NTIS (US Sales Only); INIS. 

We have presented a perturbative construction method of the 
periodic orbits of the time-dependent Hartree-Fock equations 
(TDHF). The solutions are found in the form of a power series in 
the amplitude of the collective motion. We have performed calcula- 
tions using third order expansions to determine the splitting of 
two-phonon states of the low-lying octupole vibration in oxygen-16 
and caicium-40. We have also investigated giant quadrupole vibra- 
tions. We had to generalize our method in order to account for the 
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resonant coupling between the two-phonon state and one-phonon 
states in the continuum. This was done by introducing admixture of 
the resonant mode in the first order expression of the periodic orbit. 
Our results demonstrate that the method of quantization of periodic 
orbits of TDHF equation is a powerful tool to investigate the energy 
spectra of many-body systems. We have used our method to build 
the classical periodic orbits of a Skyrmion. The method, used up to 
second order, has been applied to the Roper resonance described 
in terms of monopole vibrations. To first order the method is equiv- 
alent to linear response theory and we find that the response 
function displays a well developed peak. We have also presented a 
powerful method which uses the knowledge of periodic orbits to 
construct a collective Bohr-type Hamiltonian. We have applied it to 
the case of monopole vibrations of the Skyrmion and derived the 
corresponding first anharmonic terms in the collective Hamiltonian. 


11009 (IYaF-90-137) Modern methods of construction of 
effective dynamics of collective excitations with large ampli- 
tude in heavy nuclei. 1.Simple model. Vorov, O.K. AN SSSR, 
Novosibirsk (Russian Federation). Inst. Yadernoj Fiziki. 1990. [13] 
(In Russian). Source: OSTI; NTIS (US Sales Only); INIS. 

The functional integral method is applied for constructing an 
effective Hamiltonian describing the high amplitude collective exci- 
tations in the final system of interacting fermions. It is shown that 
the dynamics of arbitrarily high fluctuations of the medium field in 
the system considered is similar to the rotator dynamics in the 
space with pseudoeuciidean metrics. 13 refs.; 18 figs. 


11010 (JINR-1-47-91, pp. 17-26) Nuclear compressibility in 
the chiral field soliton model. Nikolaeva, R.M. (Joint Inst. for Nu- 
clear Research, Dubna (Russian Federation). Lab. of Theoretical 
Physics); Nikolaev, V.A.; Tkachev, O.G. Joint Inst. for Nuclear Re- 
search, Dubna (Russian Federation). 1991. (In Russian). In JINR 
rapid communications: Collection. [69] Order Number 
DE93616535. Source: OSTI; NTIS (US Sales Only); INIS. 

The incompressibility of the nuclei - like SU(2) - skyrmions with 
topological charge B< 12 has been calculated This value has been 
shown to be about that for nucleon. The frequences of the hard 
breathing mode have also been calculated. 17 refs.; 2 tabs. 


11011 (JINR—1-47-91, pp. 27-34) Intermittency effect In 
cluster nuclear interaction. Angelov, N.; Lyubimov, V.B.; Togoo, 
R. Joint Inst. for Nuclear Research, Dubna (Russian Federation). 
1991. (In Russian). In JINR rapid communications: Collection. [69] 
Order Number DE93616535. Source: OSTI; NTIS (US Sales Only); 
INIS. 

In nuclear interactions in which only a part of secondary particles 
passes through clusters, the effect of strengthnening of dynamic 
fluctuations of particle density is observed. The results are 
obtained in compairing with thw data for all inelastic nuclear colli- 
sions. 11 refs.; 1 figs.; 3 tabs. 


11012 (JINR-E-6-92-17) Isotonic changes of nuclear 
charge radii. Gangrskij, Yu.P. (Joint Inst. for Nuclear Research, 
Dubna (Russian Federation). Lab. of Nuclear Reactions); Markov, 
B.N.; Marinova, K.P.; Nadjakov, E.G. Joint Inst. for Nuclear Re- 
search, Dubna (Russian Federation). 1992. [7] Source: OSTI; 
NTIS (US Sales Only); INIS. 

A least square fit method for combined analysis of experimental 
data over nuclear radii from muonic atom spectra and over charge 
radii changes from laser spectroscopy has been developed. On its 
basis absolute values of charge radii have been evaluated with 
high degree of accuracy. A systematics for the isotope chains of 
26 elements from 3¢Kr to g2U is created and information on iso- 
tonic shifts spanning over large nuclear chart distances is deduced. 
10 refs.; 3 figs.; 1 tab. 


11013 (LBL-33009) An improved Thomas—Fermi treatment 
of nuclei. Swiatecki, W.J. Lawrence Berkeley Lab., CA (United 
States). 18 Aug 1992. 13p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC03-76SF00098. (CONF- 
9208190-2: 27. Zakopane School of Physics conference, 
Zakopane (Poland), 31 Aug - 3 sep 1992). Order Number 
DE93004726. Source: OSTI; NTIS; INIS; GPO Dep. 





66 PHYSICS 


6632 Radioactivity and Electromagnetic Transitions (Excluding Fission) 


| want to tell you about an improved Thomas-Fermi method for 
calculating shell-averaged nuclear properties, such as density dis- 
tributions, binding energies, etc. A shell-averaged statistical theory 
is useful as the macroscopic component of microscopic- 
macroscopic theories of nuclei, such as the Strutinsky method, as 
well as in theories of nuclear matter in the bulk, relevant in astro- 
physical applications. In nuclear physics, as well as in atomic and 
molecular problems, the following question often has to be 
answered: you are given a potential well, say a deformed Woods- 
Saxon potential, into which you put N quantized fermions into the 
lowest N eigenstates, up to a “Fermi energy” To. You square the 
wave functions of the particles and add them up to get the total 
density p(,~) = 5% \y|*. Is there some simple way of estimating 
p(r~*) without going through the misery of numerically solving N 
partial differential Schroedinger equations for the N particles? 


11014 (LUND-MPH-92-06) Electric-dipole transitions and 
octupole softness in odd-A rare-earth nuclei. Hagemann, G.B. 
(Niels Bohr Inst., Univ. of Copenhagen, Tandem Accelerator Lab., 
Roskilde (Denmark)); Hamamoto, |.; Satula, W. Lund Univ. (Swe- 
den). Dept. of Mathematical Physics. Jul 1992. [33] Source: OSTI; 
NTIS; INIS. 

It is found that B(E1) values calculated by using a model, in 
which one quasiparticle is coupled to a rotor, are more than an or- 
der of magnitude too small compared with measured B(E1) values 
in low-energy transitions observed in the yrast spectroscopy of 
odd-A rare-earth nuclei. Thus, the measured B(E1) values are ana- 
lyzed by introducing the parameters which effectively take into 
account the octupole softness. An estimate of the parameters 
based on a microscopic model is made, and a discrepancy 
between the estimated values and the values necessary for repro- 
ducing data is found. (au). 


11015 (OUP-92-23) The K-dependence in gamma-decay of 
neutron resonances in ‘Er and '’®Hf. Rekstad, J.; Tveter, T.S.; 
Guttormsen, M.; Bergholt, L. Oslo Univ. (Norway). Fysisk Inst. Jul 
1992. [71] Source: OSTI; NTIS; INIS. 

The energy-corrected transition rates for +-decay of the n- 
capture states in '®Er and '7®Hf are calculated from data available 
in the literature. If one assumes that the capture states have good 
K-values, the data reveals a significantly lower average transition 
rate when the normal K-selection rules are broken than for K- 
allowed transitions. The effect is more profound in the data from 
thermal neutron capture than in the data from 2 keV neutron cap- 
ture. 16 refs., 11 figs., 15 tabs. 


11016 (OUP-—92-30) Model-space nuclear matter calcula- 
tions with the Bonn potential. Engvik, L.; Hjort-Jensen, M.; 
Osnes, E.; Kuo, T.T.S. Oslo Univ. (Norway). Fysisk Inst. Aug 1992. 
[8] Source: OSTI; NTIS; INIS. 

In this work the authors have examined a model-space 
Brueckner-Hartree-Fock (MBHF) approach to the single-particle en- 
ergies in nuclear matter, employing three recent versions of the 
Bonn meson-exchange potential model. The non-relativistic MBHF 
calculations form the well known "Coester” band, where the poten- 
tial which exhibits the weakest tensor force yields the largest 
binding energy per nucleon. Correcting for relativistic effects, the 
MBHF calculations result in too little binding. The implications are 
discussed. 12 refs., 2 figs. 


11017 (OUP-92-32) Shell-model calculations with realistic 
effective interactions. Osnes, E.; Hjort-Jensen, M.; Engeland, T.; 
Holt, A. Oslo Univ. (Norway). Fysisk Inst. Sep 1992. [16] Source: 
OSTI; NTIS; INIS. 

The authors review recent attempts to calculate the shell-model 
effective interaction, starting from the basic nucleon-nucleon 
interaction. The resulting interaction is applied to explorative shell- 
model calculations of nuclei with two and several valence nucleons 
in the oxygen and calcium regions. Perspectives for large-scale 
shell-model calculations with realistic effective interactions in heav- 
ier nuclei are discussed. 21 refs., 11 figs. 
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Refer also to citation(s) 10936, 11126 


11018 (ANL/PHY/CP-78352) Spectroscopy of %-97-Ru: 
Possible emergence of collectivity at N > 52. Reviol, W. (Notre 
Dame Univ., IN (United States). Dept. of Physics); Garg, U.; Apra- 
hamian, A.; Davis, B.F.; Naguleswaran, S.; Walpe, J.C.; Ye, D.; 
Ahmad, |.; Carpenter, M.P.; Janssens, R.V.F.; Khoo, T.L.; Laurit- 
sen, T.; Liang, Y. Argonne National Lab., IL (United States). 
[1992]. 10p. Sponsored by USDOE, Washington, DC (United 
States); National Science Foundation, Washington, DC (United 
States). DOE Contract W-31109-ENG-38. (CONF-9210249-2: 
1992 international symposium on rapidly rotating nuclei, Tokyo 
(Japan), 26-30 Oct 1992). Order Number DE93005572. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Detailed experimental information on high-spin states (up to ~ 
20 A) in the N > 52 nuclei %-97.°8Ry has been obtained from 
gamma-ray spectroscopic studies following ®Cu(*S,pxn) reac- 
tions. The level schemes exhibit sequences of presumably 
negative-parity states linked by E2 transitions with monotonously 
increasing energies. These sequences coexist with the positive- 
parity yrast states where the transition energies are rather irregular. 
The negative-parity structures are suggestive of the emergence of 
rotational collectivity. The data are compared with TRS calculations 
for deformed h,,;2 neutron configurations. 


11019 (DPST-Cf-252-7) Callfornium-252 progress, report 
No. 7, April 1971. Du Pont de Nemours (E.I.) and Co., Aiken, SC 
(United States). Savannah River Plant. 1971. 56p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO09- 
76SRO00001 ;AC09-89SR18035. Order Number DE93005683. 
Source: OSTI; NTIS; GPO Dep. 

This report contains discusses of the following topics on 
Californium-252: First sales of californium-252; encapsulation ser- 
vices discussed; three new participants in market evaluation 
program; summer training programs to use californium; Californium- 
252 shipping casks available; Californium-252 questions and 
answers, radiotherapy; neutron radiography; natural resources ex- 
ploration; nuclear safeguards; process control; dosimetry; neutron 
radiography; neutron shielding; and nuclear safeguards. 


11020 (FEI-2099) Decay of the quasi-stationary state in 
shaking-type collisions processes. Kosarev, |.N.; Yudin, G.L. 
Gosudarstvennyj Komitet po ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Obninsk (Russian Federation). Fiziko-Ehnergeticheskij Inst. 
1990. [14] (In Russian). Source: OSTI; NTIS (US Sales Only); INIS. 

A general solution of the problem concerning the quasi-stationary 
state life-time in the case of pure shaking of the quantum system 
and shaking in the external laser field, is obtained. A detailed con- 
sideration is given to the cases of neutron collisions with 
hydrogen-like atoms and ions in the constant electric field and in 
the constant electric field:and in the field of electromagnetic waves. 
It is shown that the decay rate can decrease in the resonance 
laser field. 8 refs.; 5 figs. 


11021 (FEI-2218) Effects of nucleus structure and contri- 
bution of different reaction mechanisms in cross sections and 
the spectra of mean-energy neutrons. Lunev, V.P.; Pronyaev, 
V.G.; Simakov, S.P. Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Obninsk (Russian Federation). Fiziko- 
Ehnergeticheskij Inst. 1991. [25] (In Russian). Source: OSTI; NTIS 
(US Sales Only); INIS. 

The contributions of compound nucleus, one- and two-step 
direct, pre-equilibrium decay from closed configurations in the con- 
tinuum and one- and multi-step knock-out reaction mechanisms are 
reconsidered at the ground of the firm, semi-microscopic calcula- 
tions, where it was possible. No attempts were made to improve a 
description of the cross sections and spectra by simple variation of 
the parameters, usually bringing them to the unphysical region. It 
was shown that taking into account the nuclear structure effects 
such as shell and especially the effects of residual interaction in 
nucleus (collective effects) will redistribute the contributions from 
different reaction mechanisms. All calculations were done for 20 
and 26 MeV neutron induced reactions on Nb and 2°Bi. 25 refs.; 
11 figs.; 4 tabs. 


11022 (INIS-mf-13388, pp. 47-48) E4 matrix elements in 
sup(198,194)Pt : sdgIBM results. Devi, Y.D. (Physical Research 
Lab., Ahmedabad (India)); Kota, V.K.B. Department of Atomic 
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Energy, Bombay (India). 1991. [568] (CONF-9112147—: DAE sym- 
posium on nuclear physics, Bombay (India), 26 Dec 1991). In DAE 
symposium on nuclear ohysics (held at Bombay during December 
26-30, 1991) : Contributed papers. Vol. 34B (1991). Order Num- 
ber DE93612972. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. PLATINUM 194/e2-transitions; PLATINUM 
194/e4-transitions; PLATINUM 198/e2-transitions; PLATINUM 198/ 
e4-transitions; BOSONS; D STATES; G STATES; GROUND 
STATES; HAMILTONIANS; INTERACTING BOSON MODEL; MA- 
TRIX ELEMENTS; E2-TRANSITIONS; E4-TRANSITIONS; S 
STATES; WAVE FUNCTIONS 


11023 (INIS-mf-13388, pp. 115-116) Charge centre devia- 
tion in exotic decay. Shanmugam, G. (Presidency Coll., Madras 
(India). Dept. of Physics). Department of Atomic Energy, Bombay 
(india). 1991. [568] (CONF-9112147—: DAE symposium on nuclear 
physics, Bombay (india), 26 Dec 1991). In DAE symposium on nu- 
clear physics (held at Bombay during December 26-30, 1991) : 
Contributed papers. Vol. 34B (1991). Order Number DE93612972. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 4 refs., 1 tab., 1 fig. NUCLEAR DECAY/ 
coulomb energy; NUCLEAR DECAY/coulomb field; ACTINIUM 225; 
BRANCHING RATIO; CARBON 14; DIPOLES; FRANCIUM 221; 
GIANT RESONANCE; MAGNESIUM 28; NEON 24; PLUTONIUM 
238; RADIUM 221; RADIUM 223; SILICON 32; URANIUM 234 


11024 (INIS-mf—13436, pp. 0.1) Moessbauer emission spec- 
troscopy. Nagy, D.L. (Hungarian Academy of Sciences, Budapest 
(Hungary). Research Institute for Particle and Nuclear Physics). 
Comision Nacional de Energia Atomica, Buenos Aires (Argentina). 
1992. [164] (CONF-9210294—: LACAME ’92: Latin American con- 
ference on the applications of the Moessbauer effect, Buenos Aires 
(Argentina), 5-9 Oct 1992). In Latin American conference on the 
applications of the Moessbauer effect. Order Number 
DE93615942. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. MOESSBAUER EFFECT/electron spectra; 
AUGER EFFECT; ENERGY-LEVEL TRANSITIONS; HIGH SPIN 
STATES; HIGH-TC SUPERCONDUCTORS; IMPURITIES; NONDE- 
STRUCTIVE ANALYSIS; RELAXATION 


11025 (JINR-R-6-91-568) Application of the +7- 
coincidences method with summation of amplitudes of 
coinciding pulses to investigate radioactive nuclei decay 
schemes. The scheme of 4-transitions in ‘Lu — '7°Yb decay. 
Vasil’eva, Eh.V. (Joint Inst. for Nuclear Research, Dubna (Russian 
Federation). Lab. of Neutron Physics); Kulik, V.D.; Kulikov, E.V. 
Joint Inst. for Nuclear Research, Dubna (Russian Federation). 
1991. [27] (In Russian). Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to Izv. Akad. Nauk SSSR, Ser. Fiz. 

The --y-coincidences method with summation of amplitudes of 
coincidence pulses (SACP) earlier developed to study (n, 2+) reac- 
tions was used for the first time to investigate complex decay 
schemes of radioactive nuclei. The study with this method of +- 
transitions and level schemes of '7°Yb has appeared extremely 
productive. The conclusion was made that SACP investigations is 
the new direction in this field of research. 4 refs.; 6 figs.; 2 tabs. 


11026 (KFKi-1992-11/A) On the theory of atomic ionization 
following alpha decay. Revai, J. (Hungarian Academy of Sci- 
ences, Budapest (Hungary). Central Research Inst. for Physics); 
Nogami, Y. Hungarian Academy of Sciences, Budapest (Hungary). 
Central Research Inst. for Physics. Mar 1992. [18] Source: OSTI; 
NTIS (US Sales Only); INIS. 

The a-decay of the nucleus may cause atomic ionization. One of 
the basic assumptions of Migdal’s original paper, which is the 
prototype of all later calculations for this process, is to treat the a- 
particle outside the nuclear region classically as a point charge 
moving along a definite trajectory. In contrast to this picture, in the 
standard quantum mechanical model of the a-decay the a-particle 
is represented by a wave function which, after tunneling through 
the Coulomb barrier at the nuclear surface, propagates outwards 
as a spherical wave. These two pictures are compared within a 
three-body model, the conditions under which the full quantum me- 
chanical calculation and its semiclassical counterpart give similar 
results are clarified and the origin of their possible discrepancies 
are pointed out. (R.P.) 8 refs. 
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11027 (CNIC—00566) The calculation of angular and 
energy-angular distributions for n+D reactions. Chu Lianyuan 
(Chinese Nucl. Data Centre (China)); Wang Cuilan; Zhuang Youxi- 
ang. China Nuclear Information Centre, Beijing, BJ (China). Nov 
1991. [12] (CNDC—0007.). Source: OSTI; NTIS (US Sales Only); 
INIS. 

The energy-angular distributions for secondary neutrons and pro- 
tons of breakup reactions and the elastic angular distributions of 
n+D were calculated by the computer code TSD which was devel- 
oped by Chu and his co-workers from the three-body integral 
equations based on Faddeev-AGS theory. The results are com- 
piled in the ENDF/B-6 format, and they are stored in the second 
version of Chinese Evaluated Nuclear DAta Library, CENDL-2. 
Their errors of energy conservation for breakup are less than one 
percent. The differential cross sections of the elastic scattering and 
the double-differential cross sections for secondary neutrons and 
protons of breakup reactions were calculated from CENDL-2, the 
results are in good agreement with the experimental data. 


11028 (INIS-mf—13388, pp. 157-158) Phase-function method 
for complex potential. Pal, J. (Visvabharati Univ., Santiniketan 
(India). Dept. of Physics); Jana, A.K.; Talukdar, B. Department of 
Atomic Energy, Bombay (india). 1991. [568] (CONF-9112147-: 
DAE symposium on nuclear physics, Bombay (India), 26 Dec 
1991). In DAE symposium on nuclear physics (held at Bombay 
during December 26-30, 1991) : Contributed papers. Vol. 348 
(1991). Order Number DE93612972. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. 2 refs., 1 fig. SCATTERING/nuclear 
potential; SCATTERING/phase_ shift; ALPHA PARTICLES; 
CENTER-OF-MASS SYSTEM; CLUSTER MODEL; EXCITATION; 
FLUCTUATIONS; GREEN FUNCTION; S WAVES; SCATTERING 


11029 (INIS-mf-13388, pp. 181-182) Adiabatic and sudden 
limit approximation to heavy ion potential. Sastry, S.V.S. 
(Bhabha Atomic Research Centre, Bombay (india). Nuclear 
Physics Div.); Mohanty, A.K.; Kataria, S.K. Department of Atomic 
Energy, Bombay (India). 1991. [568] (CONF-9112147—: DAE sym- 
posium on nuclear physics, Bombay (India), 26 Dec 1991). In DAE 
symposium on nuclear physics (held at Bombay during December 
26-30, 1991) : Contributed papers. Vol. 34B (1991). Order Num- 
ber DE93612972. Source: OSTI; NTIS (US Sales Only); INIS. 
Short communication. 1 ref., 2 figs. HEAVY ION FUSION 
REACTIONS/adiabatic approximation; HEAVY ION FUSION RE- 
ACTIONS/sudden approximation; COULOMB FIELD; CROSS 
SECTIONS; NUCLEAR MODELS; NUCLEAR POTENTIAL; SPIN 


11030 (INIS-mf-13388, pp. 189-190) Barrier region reso- 
nance model for heavy ion resonances. Sahu, B. (North East 
Hill Univ., Shillong (India). Dept. of Physics); Jyrwa, B.N.; Susan, 
P.; Shastry, C.S. Department of Atomic Energy, Bombay (India). 
1991. [568] (CONF-9112147—-: DAE symposium on nuclear 
physics, Bombay (India), 26 Dec 1991). In DAE symposium on nu- 
clear physics (held at Bombay during December 26-30, 1991) : 
Contributed papers. Vol. 34B (1991). Order Number DE93612972. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. CARBON 12 TARGET/carbon 12 reac- 
tions; OXYGEN 16 TARGET/carbon 12 reactions; COULOMB 
FIELD; ENERGY LEVELS; NUCLEAR MODELS; RESONANCE; S 
MATRIX; S WAVES 


11031 (INIS-mf-13388, pp. 191-192) The rotation-vibration 
characteristics of the quasi-molecular resonances. Sarangi, P. 
(Institute of Physics, Bhubaneswar (India)); Satpathy, L. 
Department of Atomic Energy, Bombay (India). 1991. [568] (CONF- 
9112147—: DAE symposium on nuclear physics, Bombay (India), 
26 Dec 1991). In DAE symposium on nuclear physics (held at 
Bombay during December 26-30, 1991) : Contributed papers. Vol. 
34B (1991). Order Number DE93612972. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Short communication. CARBON 12 TARGET/carbon 12 reac- 
tions; OXYGEN 16 TARGET/carbon 12 reactions; OXYGEN 16 
TARGET/oxygen 16 reactions; DEGREES OF FREEDOM; 





NUCLEAR POTENTIAL; QUADRUPOLES; RESONANCE; ROTA- 
TIONAL STATES; VIBRATIONAL STATES 


11032 (INIS-mf-13388, pp. 199-200) Intermediate mass 
fragments emission in intermediate energy nucleus-nucleus 
collision. Bhattacharya, C. (Variable Energy Cyclotron Centre, Cal- 
cutta (India)); Bhattacharya, S.; Krishan, K. Department of Atomic 
Energy, Bombay (india). 1991. [568] (CONF-9112147—-: DAE sym- 
posium on nuclear physics, Bombay (India), 26 Dec 1991). In DAE 
symposium on nuclear physics (held at Bombay during December 
26-30, 1991) : Contributed papers. Vol. 34B (1991). Order Num- 
ber DE93612972. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 5 refs., 1 fig. HEAVY ION REACTIONS/ 
nuclear fragments; NUCLEAR FRAGMENTS/emission; NUCLEAR 
FRAGMENTS/heavy ion reactions; COULOMB FIELD; DEEP IN- 
ELASTIC HEAVY ION REACTIONS; MONTE CARLO METHOD; 
NEON; NUCLEAR FRAGMENTATION; EMISSION; SILVER; TRA- 
JECTORIES; TRANSFER REACTIONS 


11033 (ITF-92-2) The determination of nucleon-nucleon 
scattering phases by the phase functions method. Dotsenko, 
1.S.; Sosov, Yu.V.; Tartakovskij, V.K. AN Ukrainskoj SSR, Kiev 
(Ukraine). Inst. Teoreticheskoj Fiziki. 1992. [13] (In Russian). 
Source: OSTI; NTIS (US Sales Only); INIS. 

The phases and mixing parameters of NN-scattering for 
Hamada-Johnston potential in the energy range (10-400Mev) of in- 
cident nucleons and many values of the total angular momentum 
(0<j<20) pair been computed. The general character of their be- 
haviour is analyzed. It is shown, that the quasiclassical formula of 
phase shifting may be used for j>12. 11 refs. (author). 


11034 (ITP-91-18) Quasi-relativistic effects in barrier- 
penetration processes. Anchishkin, D.V. AN Ukrainskoj SSR, 
Kiev (Ukraine). Inst. Teoreticheskoj Fiziki. 1991. [20] Source: OSTI; 
NTIS (US Sales Only); INIS. 

The problem of a particle tunneling through the potential barrier 
is solved within quasi-relativistic Schroedinger equation. It is shown 
that the subbarrier relativistic effects give a significant addition to 
penetration coefficient when some relations between parameters of 
the barrier and mass of a tunneling particle are satisfied. For in- 
stance an account of these effects for penetration of low energy 
m*-mesons through Coulomb barrier of the *°®U nuclei would give 
the increasing of penetration coefficient to 30 percent as compared 
to the nonrelativistic one. Also we give the criteria under which the 
contribution of the "under barrier relativism” to penetration coeffi- 
cient becomes essential. 3 refs.; 6 figs. (author). 


11035 (ITP-91-49) Three-nucleon problem with phase 
equivalent potentials. Pushkash, O.M.; Shapoval, D.V.; Simenog, 
.V. AN Ukrainskoj SSR, Kiev (Ukraine). Inst. Teoreticheskoj Fiziki. 
1991. [24] Source: OSTI; NTIS (US Sales Only); INIS. 

The effect of the t-matrix off-shell variations with nonlocal phase 
equivalent N-N potentials on the three-nucleon parameters is stud- 
ied. The variations, which lower or increase the tritium binding 
energy, are revealed. We show that under certain conditions, the 
three-nucleon low-energy observables are almost insensitive to the 
high energy behaviour of the negative parts of the scattering phase 
shifts. The inverse problem method is applied to reconstruct simple 
S-wave potentials which to provide a unified description of the two- 
nucleon and low-energy three-nucleon data. 22 refs.; 6 figs. 
(author). 


11036 (KlYal-91-18) Kinematics of four-particle nuclear 
reactions. Karmanov, F.I. (Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Obninsk (Russian Federa- 
tion). Fiziko-Ehnergeticheskij Inst.); Shablov, V.L.; Vasil’ev, Yu.O.; 
Gaevenko, A.Yu.; Kumshaev, S.B.; Pavienko, Yu.N.; Pugach, V.M. 
AN Ukrainskoj SSR, Kiev (Ukraine). Inst. Yadernykh Issledovanij. 
1991. [19] (In Russian). Source: OSTI; NTIS (US Sales Only); INIS. 

Kinematical relations for four-particle nuclear reactions are pre- 
sented. The equations are analyzed for energy surfaces 
corresponding to relative motions of all possible subsystems in lab- 
oratory and centre of mass coordinate system. Expressions are 
given for the phase space density of states function corresponding 
to the three-, two- and one particle registration. 14 refs.; 5 figs. 
(author). 
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11037 (KlYa+-91-41) The multiplicity spectra of the 
168Tm(n,7) reaction. Shchepkin, Yu.G. (and others); Pavienko, 
E.A.; Senchenko, T.A. AN Ukrainskoj SSR, Kiev (Ukraine). Inst. 
Yadernykh Issledovanij. 1991. [11] (In Russian). Source: OSTI; 
NTIS (US Sales Only); INIS. 

The multiplicity spectra of the '®°Tm(n,-y) reaction for neutron en- 
ergy 2 keV with different thickness of shield from ‘Tm samples 
were researched. The multiplicity spectrum correlation with shield 
thickness was not discovered but the difference between spectra 
for neutron energy 2 keV and thermal neutrons is observed. This 
difference can be related with dependence of multiplicity spectra 
from the spin of compound nucleus. The multiplicity spectrometry 
method is proposed to use for the separation of capture average 
cross section on components with different spin. 11 refs.; 1 table. 
(author). 


11038 (NIIYaF-MGU—92-1-250) Calculation method of bi- 
nary reaction matrix element in the four-body problem in 
(2.2) channel. Galanina, L.l.; Zelenskaya, N.S. Moskovskij 
Gosudarstvennyj Univ., Moscow (Russian Federation). Nauchno- 
Issledovatel’skij Inst. Yadernoj Fiziki. 1992. [25] (In Russian). 
Source: OSTI; NTIS (US Sales Only); INIS. 

Method for analysing binary nuclear reaction in the four-body ap- 
proximation in (2.2) channel, when both interacting ions dissociate 
into two clusters in considered. Formalism, based on 4-particle 
problem reduction to 3 particle one is developed for the reaction 
matrix element calculation. In this case the amplitude of the reac- 
tion investigated is expressed through the coherent sum of 
three-particle apmiitudes of direct and exchange processes taken 
outside the mass surface. Concrete expressions for calculating the 
matrix element are derived using the instrument of reduced widths. 
A brief description of a calculative program in which the considered 
method is numerically realized is given. 6 refs.; 4 figs. 


11039 (UCRL-JC—112310) MCAPM: All particle method 
generator and collision package. Rathkopf, J.A. Lawrence Liver- 
more National Lab., CA (United States). 16 Nov 1992. 7p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. (CONF-9211128-5: 1992 nuclear explo- 
sives code developers conference, Sunnyvale, CA (United States), 
2-6 Nov 1992). Order Number DE93005816. Source: OSTI; NTIS; 
GPO Dep. 

MCAPM (Monte Carlo AH Particle Method) is a collection of sub- 
routines that read the data necessary for and perform the physics 
involved in collisions of neutrons, protons, deuterons, helium-3, al- 
phas, and gammas with background material. These subroutines 
are divided into two packages. The first package, gen2000, reads 
the cross sections and distributions from binary libraries that de- 
scribe in-flight reactions and formats them in a form appropriate for 
use by the second package. Libraries are organized by incident 
particle type, but contain information describing the attributes of all 
output particles. The method of tabulating cross section data de- 
pends on the incident particle type. Neutron and charged particle 
cross sections are multi-group; gamma cross sections are log-log 
interpolated from a energy grid consistent over all target elements. 
The second package, bang2000, uses these data to perform the 
collision physics. Each Monte Carlo particle possesses a discrete 
energy value allowing the kinematics of collisions to be performed 
on a continuous energy basis. The result of the kinematics is the 
attributes (type, number, energy, and direction) of all the particles 
emerging from the collision. MCAPM is modular and has been 
ported to a variety of platforms. 
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Refer also to citation(s) 10809, 10829, 10857, 10883, 10890, 
10931, 10934, 10943, 10947, 11007, 11018, 11020, 11032, 11131, 
11132, 11474 


11040 (BNL-48109) Evaluating fission neutron-multiplicity 
data. Zucker, M.S.; Hokden, N.E. Brookhaven National Lab., Upton, 
NY (United States). [1992]. 9p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC02-76CH00016. 
(CONF-921046-14: Symposium on nuclear data evaluation 
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methodology, Upton, NY (United States), 12-16 Oct 1992). Order 
Number DE93005536. Source: OSTI; NTIS; INIS; GPO Dep. 

The present work had its origins in the practical need to obtain 
P, for the purpose of calculating the theoretical response of 
instrumentation that used a correlation technique to assay sponta- 
neously fissioning nuclides. The assay results are proportional to 
the factorial moments calculated with the P, distribution. Obtaining 
experimentally derived sets of P, from many sources reported over 
several decades led immediately to the problem of evaluating the 
data: Aside from the trivial problem of sometimes not being prop- 
erly normalized, the first moments (v) = (v) = ZvP_ were typically 
not in accord with the best recent evaluations, or the calibration of 
detector efficiency was based on obsolete values for (yy for sup- 
posedly well-characterized “standard” nuclides such as Cf. The 
problem of evaluating P, is unusual in that, compared to the usual 
Situation where the quantities being evaluated are single numbers, 
the P, are sets of numbers, that moreover, are constrained so that 
=P,= 1 and Lv P, = (v), where (v) is usually determined more ac- 
curately from a separate experiment than it can be calculated from 
the experimentally derived P, distribution. 


11041 (BNL-48115) Theoretical overview: Light ion 
lessons, heavy ion hopes. Gavin, S. Brookhaven National Lab., 
Upton, NY (United States). [1992]. 9p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC02-76CH00016. 
(CONF-920837-37: ICHEP-26: 26th International Union of Pure 
and Applied Physics (IUPAP) conference on high energy physics, 
Dallas, TX (United States), 6-12 Aug 1992). Order Number 
DE93005535. Source: OSTI; NTIS; INIS; GPO Dep. 

Experiments using light ion beams of atomic masses A ~ 30 
have been underway since 1986 at the Brookhaven AGS and the 
CERN SPS at the respective energies \/s ~ 5 A GeV and 20 A 
GeV. The first truly heavy ion runs with a gold beam began this 
spring at the AGS. In this talk | will survey our progress towards an 
understanding of nuclear collision dynamics, focusing on those is- 
sues that are relevant to Au+Au at the AGS. In view of what we 
have already learned from the light ion data, | will argue that the 


prospects for producing matter at extreme density in these experi- 
ments are excellent. 


11042 (BNL-48364) Physics opportunities with higher en- 
ergy pion beams. Dover, C.B. Brookhaven National Lab., Upton, 
NY (United States). Dec 1992. 18p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC02-76CHO00016. 
(CONF-9210287—2: Workshop on the future directions of physics 
at hadron beam facilities at higher energies, Santa Fe, NM (United 
States), 13 Oct 1992). Order Number DE93006678. Source: OSTI; 
NTIS; INIS; GPO Dep. 

We provide a preview of the physics issues which could be ad- 
dressed with intense beams of pions in the 1-2 GeV/c region. 
These include: the exploitation of the (x*, K*) associated produc- 
tion reaction on proton and nuclear targets for high resolution 
studies of hypernuclear structure and decays, as well as A-proton 
scattering, the use of pion reactions with hydrogen or deuterium 
targets to provide tagged 7 beams for studies of rare decays, pre- 
cision studies of baryon resonances which couple to the aN 
system, and the exploration of pion elastic, inelastic, and charge 
exchange reactions above the (3,3)-resonance as a tool for the 
study of nuclear structure. 


11043 (CEA-LNS-Ph-92-22) Radial excitation of the 
P,,(1440 MeV) resonance and the compressibility of the nu- 
cleon. Morsch, H.P. (Laboratoire National Saturne, Centre 
d'Etudes de Saclay, 91 - Gif-sur-Yvette (France)). Laboratoire Na- 
tional Saturne, Centre d'Etudes de Saclay, 91 - Gif-sur-Yvette 
(France). 1992. [5] (CONF-920708-: 2. international nuclear 
physics conference, Wiesbaden (Germany), 26 Jul - 1 aug 1992). 
Source: OSTI; NTIS (US Sales Only); INIS. 

The excitation of the P;; resonance N(1440) is investigated in 
inelastic a-scattering on hydrogen using a-particles from Saturne 
with a beam momentum of 7 GeV/c. In the missing mass spectra 
of the scattered a-particles two effects are observed, excitation of 
the projectile, preferentially excited to the A resonance, and excita- 
tion of the Roper resonance. The large differential cross sections 
indicate a structure of a compression mode from which the com- 
pressibility of the nucleon Ky is deduced to be 1.4 + 0.3 GeV. 
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11044 (CNIC—00390) Communication of nuclear data 
progress: No. 2 (1989). Chinese Nuclear Data Center, Beijing, BJ 
(China). Dec 1989. [79] (CNDC—0003.). Source: OSTI; NTIS (US 
Sales Only); INIS. 

This issue includes five parts. The subjects are: (n, r), (n, 2n) 
measurements; nonstatistical effects in radiative neutron capture; 
optical model calculation of fission products °*Zr and '®Ba; evalu- 
ations of *41Am, 5*Fe(n, r) cross section and Ca neutron nuclear 
data; systematics of (n, np), (n, pn) and (n, d) cross section; and 
spline fitting for multi-set data with knot optimization. 


11045 (CNIC—00390, pp. 53-57) Systematic investigation 
some systematic investigations on the (n, np), (n, pn) and (n, 
d) cross sections at 14 MeV. Zhou Yongyi (Dept. of Phys., Nan- 
jing Univ. (China)); Han Min; Wang Guanghou. Chinese Nuclear 
Data Center, Beijing, BJ (China). Dec 1989. (CNDC—0003.). In 
Communication of nuclear data progress: No. 2 (1989). [79] Order 
Number DE93612914. Source: OSTI; NTIS (US Sales Only); INIS. 

The cross data of (n, np), (n, pn) and (n, d) reactions are de- 
rived from the experimental data measured by activation and 
emitted charged particle spectrum measurement methods. 


11046 (CNIC—00390, pp. 3-14) Differential cross sections at 
125 deg C for gamma-rays produced from lithium, fluorine, 
sodium and chlorine under 14.9 MeV neutron bombardments. 
Bao Shanglian (Inst. of Heavy lon Phys., Beijing Univ., Beijing 
(China)); Zhou Hongyu; Fan Gouying; Wen Shenlin. Chinese Nu- 
clear Data Center, Beijing, BJ (China). Dec 1989. (CNDC—0003.). In 
Communication of nuclear data progress: No. 2 (1989). [79] Order 
Number DE93612914. Source: OSTI; NTIS (US Sales Only); INIS. 

The prompt gamma-rays resulting from the interaction of 14.9 
MeV neutrons with ’Li, ‘°F, °3Na, Cl and °7Ci were investigated 
by means of a pulsed neutron source, technique of time-of-flight 
and a Ge(Li) detector. The differential -y-production cross sections 
at 125 deg C, the possible reactions and transitions for 34 discrete 
gamma-rays were determined. In comparison with the results of 
previous works not only the determination accuracies were greatly 
improved, but also 16 gamma lines were first discovered in experi- 
ments of this nature. 


11047 (CNIC—00390, pp. 15-18) Revision of experimental 
data of °Be(n, 2n) cross section. Yuan Hanrong (Chinese Nu- 
clear Data Center, Beijing, BJ (China)). Chinese Nuclear Data 
Center, Beijing, BU (China). Dec 1989. (CNDC—0003.). In Commu- 
nication of nuclear data progress: No. 2 (1989). [79] Order 
Number DE93612914. Source: OSTI; NTIS (US Sales Only); INIS. 

A measurement of the ®Be(n, 2n) cross section in the neutron 
energy region from 2.8 to 5.0 MeV and 14.0 to 17.5 MeV was car- 
ried out at the Institute of Atomic Energy, Beijing. A specially 
designed 4x-moderated detector (42 cm in diameter and 74 cm 
long) was used to detect neutrons. The number and arrangement 
of DF3-Proportional counters in paraffin cylinder were selected to 
ensure that the detector efficiency was not sensitive to the variation 
of neutron oon in a broad energy region. The revised experi- 
mental data of “Be(n, 2n) cross sections were presented. As a 
whole, the values are higher than those of ENDF/B-5 by about 
517% in louder energy region and are rather close to those of 
ENDF/B-5 in the higher energy region. 


11048 (CNIC—00390, pp. 19-26) Nonstatistical effects in the 
radiative neutron capture in the energy region from 10 keV to 
3 MeV. Liu Jianfeng (Dept. of Phys., Zhengzhou Univ. (China)); 
Zhang Xizhi; Ho Yukun. Chinese Nuclear Data Center, Beijing, BJ 
(China). Dec 1989. (CNDC—0003.). In Communication of nuclear 
data progress: No. 2 (1989). [79] Order Number DE93612914. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Three nonstatistical effects in the radiative neutron capture—the 
capture in the shape-elastic channels, the capture in the 
compound-elastic channels and the capture in the compound 
inelastic channels—have been considered. Hauser-Feshbach formu- 
las with the width fluctuation correction have been used for the 
compound statistical processes in the theoretical calculations of the 
average radiative capture cross sections systematically for the 26 
nuclides in the nucleus region from 2°Na to 2°8Pb at the neutron 
incident energy region from 10 keV to 3 MeV. The purpose of this 
calculation is to examine the numerical relations of the reaction 





cross sections of the three nonstatistical effects, as well as the 
changing in the ratio of the cross section of the nonstatistical effects 
to the total radiative capture cross section with the mass number. 


11049 (CNIC—00390, pp. 27-30) The nuclear data evaluation 
of neutron reactions for fission products (FP). Liu Yanping 
(Wuhan Univ. (China)); Li Shiging; Xiong Yuansheng. Chinese Nu- 
clear Data Center, Beijing, BJ (China). Dec 1989. (CNDC—0003.). In 
Communication of nuclear data progress: No. 2 (1989). [79] Order 
Number DE93612914. Source: OSTI; NTIS (US Sales Only); INIS. 

The calculations of fast neutron-induced 'S®Ba, °*Zr reactions, 
and the analyses of evaluation data for °5Mo, ®7Mo, °8Mo, 1°°Mo 
have been finished. The optical model, the width fluctuation cor- 
rected Hauser-Feshbach theory and the pre-equilibrium exciton 
model with the evaporation theory were applied to calculate the 
data for neutron-induced reactions on '°®Ba and %Zr. The calcu- 
lated results for neutron-induced reactions on ‘Ba and °Zr are 
presented. 


11050 (CNIC—00390, pp. 31-38) The evaluation of the 
241Am(n, 7) cross section. Zhou Delin (inst. of Atomic Energy, 
Beijing (China)). Chinese Nuclear Data Center, Beijing, BU (China). 
Dec 1989. (CNDC—0003.). In Communication of nuclear data 
progress: No.2 (1989). [79] Order Number DE93612914. Source: 
OSTI; NTIS (US Sales Only); INIS. 

On the basis of comparing the existing evaluation and of review- 
ing the measurements including the latest one, a new evaluation of 
neutron capture cross section for Am-241 is performed which 
seems to be more reasonable than those made before. Evaluated 
capture cross sections at thermal energy, from 30 to 500 keV en- 
ergy region, and evaluated resonance parameters in the resonance 
energy region are given. 


11051 (CNIC—00390, pp. 39-46) Evaluation of neutron nu- 
clear data of natural calcium for CENDL-2. Tang Guoyou (inst. 
of heavy lon Physics, Beijing Univ. (China)); Bao Shanglian; Shi 


Zhaomin; Cao Wentian. Chinese Nuclear Data Center, Beijing, BJ 
(China). Dec 1989. (CNDC—0003.). In Communication of nuclear 


data progress: No.2 (1989). [79] Order Number DE93612914. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Neutron nuclear data of natural calcium for CENDL-2 were eval- 
uated in the energy region from 10-5 eV to 20 MeV. Evaluated 
quantities are the total, non-elastic scattering, elastic and inelastic 
scattering, radiation capture, (n, p), (n, t), (n, 2n), (n, a) reaction 
cross sections, some angular distributions and energy spectra. 
Some of the data were calculated with the program AUJP based 
on optical model and the program MUP2 based on Hauser- 
Feshbach model and pre-equilibrium evaporation model. 


11052 (CNIC—00390, pp. 47-52) Evaluation of **Fe(n, +) 
5°Fe reaction cross sections and its covariance. Zhao Zhixiang 
(Chinese Nuclear Data Center, Beijing, BJ (China)); Liu Tong. Chi- 
nese Nuclear Data Center, Beijing, BJ (China). Dec 1989. 
(CNDC-—0003.). In Communication of nuclear data progress: No.2 
(1989). [79] Order Number DE93612914. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The evaluations for 5°Fe(n, a)®®Fe reaction cross sections and 
its covariance data are completed and compared with ENDF/B-V. 


11053 (CNIC—00524) Determination of '4Pd cumulative 
yield and investigation of the fine-structure at light peak in 
mass distribution of 2Cf spontaneous fission. Yu Runlan 
(China Inst. of Atomic Energy, Beijing (China)); Li Xueliang; Cui 
Anzhi; Guo Jingru; Yan Shuhen; Tang Peijia; Liu Daming. China 
Nuclear Information Centre, Beijing, BU (China). Jul 1991. [12] (In 
Chinese). (IAE—-0092.). Source: OSTI; NTIS (US Sales Only); INIS. 

A rapid radiochemical procedure for Pd separation was devel- 
oped. It was the first time to use radiochemical techniques to 
determine ''4Pd cumulative yield (2.50 + 0.14)% in 252Cf sponta- 
neous fission. The cumulative yields of (8.50 + 0.13)% and (3.70 
+ 0.11)% for ''*?Pd and ''98Ag were also obtained. These are in 
agreement with Skovorodkin’s results. The cumulative yields deter- 
mined show that there is a fine-structure at light peak of mass 


number A = 113 in the mass distribution of 25*Cf spontaneous fis- 
sion. 
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11054 (CONF-8901226—) The fiftieth anniversary of the first 
public announcement of the successful test of fission: Pro- 
ceedings. George Washington Univ., Washington, DC (United 
States). Inst. for Technology and Strategic Research; Carnegie 
Institution of Washington, DC (United States). [1989]. 102p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FG05-89ER75469. From 50. anniversary of the first public an- 
nouncement of the successful test of fission; Washington, DC 
(United States); 17 Jan 1989. Order Number DE93003903. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This report contains comments and discussions on the history of 
fission. The following people comments and lectures are discussed 
in this report: Remarks and introduction of Maxine F. Singer; presi- 
dent’s message, Maxine F. Singer; introduction of Stephen Joel 
Trachtenberg; President's message, Stephen Joel Trachtenberg; 
introduction of Frederick Seitz; lecture: “Nuclear Science: 
Promises and Perceptions, ” Frederick Seitz; introduction of K. 
Alex Mueller; lecture: “High Temperature Ferroelectricity and 
Superconductivity,” introduction of Edward Teller; and lecture: “To- 
ward a More Secure World,” Edward Teller. 


11055 (CONF-9210173—4) Covariance as input to and out- 
put from resonance analyses. Larson, N.M. Oak Ridge National 
Lab., TN (United States). [1992]. 18p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO5-840R21400. 
From Nuclear Energy Agency Science Committee (NEANSC) spe- 
cialists meeting on evaluation and processing of covariance data; 
Oak Ridge, TN (United States); 7-9 Oct 1992. Order Number 
DE93005940. Source: OSTI; NTIS; INIS; GPO Dep. 

Accurate data analysis requires understanding of the roles 
played by both data and parameter covariance matrices. In this pa- 
per the entire data reduction/analysis process is examined, for 
neutron-induced reactions in the resonance region. Interrelation- 
ships between data and parameter covariance matrices are 
examined and alternative reduction/analysis methods discussed. 


11056 (DOE/ER/40271-T3) Central collisions of heavy 
ions: Progress report, October 1, 1991-September 31, 1992. 
Fung, Sun-yiu. California Univ., Riverside, CA (United States). Oct 
1992. 21p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG03-86ER40271. Order Number 
DE93006065. Source: OSTI; NTIS; INIS; GPO Dep. 

This report describes the activities of the Heavy lon Physics 
Group at the University of California, Riverside from October 1, 
1991 to September 30, 1992. During this period, the program fo- 
cused on particle production at AGS energies, and correlation 
studies at the Bevalac in nucleus-nucleus central collisions. As part 
of the PHENIX collaboration, contributions were made to the Pre- 
liminary Conceptual Design Report (pCDR), and work on a RHIC 
silicon microstrip detector R&D project was performed. 


11057 (DOE/ER/40403-T4) Experimental studies of pion- 
nucleus interactions at intermediate energies: Annual 
progress report. New Mexico State Univ., Las Cruces, NM 
(United States). 31 Dec 1992. 40p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract FG04-88ER40403. 
Order Number DE93005872. Source: OSTI; NTIS; INIS; GPO Dep. 

This report summarizes investigations of various pion-nucleus in- 
teractions and nucleon-nucleus charge-exchange reactions. The 
work was carried out with the LAMPF accelerator at the Los 
Alamos National Laboratory and the cyclotrons at the Paul Scher- 
rer Institute (PSI) near Zurich, Switzerland, and at Indiana 
University (IUCF), as a collaborative effort among several laborato- 
ries and universities. The experimental activity at LAMPF involved 
measurements of new data on pion double-charge-exchange scat- 
tering, some initial work on a new Neutral Meson Spectrometer 
system, a search for deeply-bound pionic atoms, measurements of 
elastic scattering, and studies of the (n,p) reaction on various nu- 
clei. At PSI measurements of pion quasielastic scattering were 
carried out, with detection of the recoil proton. Work on the analy- 
sis of data from a previous experiment at PSI on pion absorption in 
nuclei was continued. This experiment involved using a detector 
system that covered nearly the full solid angle. 


11058 (EGG-NE-10524) MISR: A Monte Carlo program for 
simulation of microscopic radiography (Alpha test version). 


ERA Vol. 18, No. 4 515 





66 PHYSICS 
6634 Specific Nuclear Reactions and Scattering 


Wheeler, F.J.; Smith, J. EG and G Idaho, Inc., Idaho Falls, ID 
(United States). Oct 1992. 54p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC07-761D01570. Order 
Number DE93005269. Source: OSTI; NTIS (US Sales Only); GPO 
Dep. 

The Microscopic Image Simulation of Radiography (MISR) pro- 
gram combines the physics of the Electron-Gamma Shower 
(EGS4) computer program, the geometry of the Combinatorial Ge- 
ometry routines and new coding to provide a package tailored to 
the simulation and display of radiographic images of small objects. 
The program is capable of simulating photons with energies from 1 
keV to several thousand GeV and electrons from 0.0 kinetic energy 
to 300 GeV. MISR, however is written for low energy x-ray photons 
and has not been evaluated for applications at high energy. The 
MISR program accurately represents pair production, Compton 
scattering, coherent (Rayleigh) scattering and photoelectric events 
for photon transport and Bremsstrahlung production, positron anni- 
hilation, Molie’re multiple scattering, Moller scattering, Bhabha 
scattering, and continuous energy loss between discrete interac- 
tions for electrons. The coupling between photons and electrons is 
included in the simulation of the energy cascade. For the present 
application, this coupling is not a strong effect and the primary sim- 
ulation is that of low energy photons, beginning at specified spatial, 
energy and angular distributions. The RUNMISR program converts 
the MISR numeric output into an interpretable image display. RUN- 
MISR has several options for image enhancement and dynamic 
observation of the converging data produced by MISR. 


11059 (GANIL-T-—92-01) Study of stochastic extensions of 
kinematic equations for kaon production below the nucleon- 
nucleon threshold. Belkacem-Bouricha, M. Grand Accelerateur 
National d’lons Lourds (GANIL), 14 - Caen (France). Jul 1992. 
[115] (In French). Source: OSTI; NTIS (US Sales Only); INIS. 

Kaon production in heavy-ion collisions at bombarding energies 
below the nucleon-nucleon threshold is highly interesting. It can be 
related to the time evolution of the nuclear density during the colli- 
sion which, in turn, could provide information on the Equation of 
State (EOS) of the nuclear matter at high densities and/or high 
temperatures. It could also help elucidating the question of whether 
subthreshold kaon production is a collective process or can still be 
explained by elementary baryon-baryon processes. In a first step, 
we give a review of models used for studying kaon production and 
we discuss the different parametrizations of the elementary kaon 
production cross-sections. In the second step, we study kaon pro- 
duction in the framework of the nuclear Boltzmann equation. This 
study shows that kaon production is very sensitive to the elemen- 
tary cross-sections but not sufficiently to the mean field to 
determine accurately the EOS. We have then studied kaon produc- 
tion in the framework of the Boltzmann-Langevin equation. This 
approach goes beyond the average description of the Boltzmann 
equation by incorporating fluctuations due to high order correla- 
tions. To simulate this equation, we have developed an original 
method based on the projection of fluctuations on multipole mo- 
ments of the momentum distribution. This study shows that large 
fluctuations appear in the early stages of the collision. It also 
shows that fluctuations, when incorporated into the equation of mo- 
tion, substantially increase the kaon production cross-sections. In 
the last part, we have developed a model based on the results of 
the simulations of Boltzmann and Boltzmann-Langevin approaches 
to study kaon production far below the threshold. This model al- 
lows to evaluate kaon production cross-sections at energies as low 
as 100 MeV/n. Our results for the Ca + Ca collision are in good 
agreement with experimental data. 


11060 (IC-92/224) Forward-backward multiplicity correla- 
tions in 4.5 A GeV/c silicon-nucleus interactions. Ahmad, T. 
(International Centre for Theoretical Physics, Trieste (Italy)); Ab- 
dusalam Nasar, M.; Irfan, M. International Centre for Theoretical 
Physics, Trieste (Italy). Aug 1992. [17] Source: OSTI; NTIS (US 
Sales Only); INIS. 

A detailed study of the mechanism of emission of pions and pro- 
tons in the forward- and backward-hemisphere in 4.5 A GeV/c 
silicon-emulsion interactions has been carried out. For this pur- 
pose, a random sample comprising 1024 interactions caused by 
silicon nuclei is analysed to examine the behaviour of the emission 
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characteristics of pions and protons emitted in the forward and 
backward hemispheres. The values of the forward-backward ratio 
and the asymmetry parameter as a function of the number of heav- 
ily ionizing particles are determined. The behaviour of the angular 
distributions of pions and protons in the backward hemisphere and 
multiplicity correlations is also investigated. The results yield quite 
interesting information regarding the mechanism of production of 
pions and protons in the backward hemisphere. (author). 5 refs, 8 
figs, 2 tabs. 


11061 (IC-92/225) Search for dibaryonic de-excitations in 
relativistic nuclear reactions. Besliu, C. (Bucharest Univ. (Roma- 
nia)); Popa, V.; Popa, L.; Topor Pop, V. International Centre for 
Theoretical Physics, Trieste (Italy). Aug 1992. [16] Source: OSTI; 
NTIS (US Sales Only); INIS. 

Some old characteristics are observed in the single particle dis- 
tributions obtained from He + Li interactions at 4.5 A GeV/c 
momenta, which are explained as the manifestation of a few mech- 
anism of strangeness production via dibaryonic de-excitations. A 
signature of formation of hadronic and baryonic clusters is also re- 
ported. The di-pionic signals of the dibaryonic orbital de-excitations 
are analysed in the frame of the MIT-bag model and the Monte 
Carlo simulation. The role played by the dibaryonic resonances in 
the relativistic nuclear collisions could be a significant one. (au- 
thor). 23 refs, 5 figs, 1 tab. 


11062 (IC-92/254) The strong absorption model for scat- 
tering of Li. Rani Sarker, D. (Dacca Univ. (Bangladesh). Dept. of 
Physics); Rahman, M.A.; Rahman, M.; Sen Gupta, H.M. Interna- 
tional Centre for Theoretical Physics, Trieste (Italy). Sep 1992. [20] 
Source: OSTI; NTIS (US Sales Only); INIS. 

The elastic scattering of ®Li from a number of nuclei between 
12¢ and ®°8Pb are studied within the framework of the strong ab- 
sorption model of Frahn and Venter over a wide range of beam 
energy. The parameters thus obtained are used to analyse the an- 
gular distribution for inelastic scattering to the lowest 2* state in 
2C, 24 26Mg, 28Si and 5°-S°Ni and the quadrupole deformation pa- 
rameter is extracted. (author). 23 refs, 8 figs, 2 tabs. 


11063 (1C-92/255) The triton-nucleus scattering at 17 and 
33 MeV. Soheli, S. (Dacca Univ. (Bangladesh). Dept. of Physics); 
Rahman, M.A.; Rahman, M.; Sen Gupta, H.M. International Centre 
for Theoretical Physics, Trieste (Italy). Sep 1992. [16] Source: 
OSTI; NTIS (US Sales Only); INIS. 

Angular distributions of 17 and 33 MeV tritons elastically 
scattered from several nuclei are studied in terms of the strong ab- 
sorption model of Frahn and Venter and the best-fit parameter 
values are obtained. Inelastic scattering leading to the 2*, 2 states 
in °°Si and the 2+, state in 9S are also studied in the model and 
the quadrupole deformation parameter G2 is extracted in these 
cases. (author). 15 refs, 6 figs, 3 tabs. 


11064 (IC-92/365) Study of the multiparticle production in 
the coherent production for «~ 340 GeV/c and K*70 GeV/c in- 
teraction with emulsion nuclei. El-Nadi, M. (Cairo Univ., Cairo 
(Egypt). Physics Dept.); Yasin El-Bakry, M.N.; Abd El-Halim, S. In- 
ternational Centre for Theoretical Physics, Trieste (Italy). Oct 1992. 
[26] Source: OSTI; NTIS (US Sales Only); INIS. 

The coherent multiparticle production in x (340 GeV/c) and in 
K= (70 GeV/c) interactions with nuclei is studied using the nuclear 
emulsion technique. The mean free path and cross-sections of the 
three prong events are estimated and compared with other data. A 
x sin 6, analysis, pseudorapidity and azimuthal angular distribu- 
tions are discussed. (author). 42 refs, 8 figs, 2 tabs. 


11065 (INIS-BR-3094) Electroproduction of a particles in 
27 Al. Herdade, S.B. (Sao Paulo Univ., SP (Brazil). Inst. de Fisica); 
Pinto, A.E.A.; Khouri, M.C.; Terini, R. Sociedade Brasileira de 
Fisica, Sao Paulo, SP (Brazil). 1991[1] (CONF-9109452-: 14. 
Workshop on nuclear physics, Aguas de Lindoia (Brazil), 2 Sep 
1991). Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. ALUMINIUM 27 TARGET/electron reac- 
tions; ALPHA PARTICLES; ELECTROPRODUCTION; LINEAR 
ACCELERATORS; PHOTOGRAPHIC FILM DETECTORS 





11066 (INIS-mf-13388, pp. 153-154) Role of deuteron size 
in antiproton-deuteron elastic scattering. Kumar, K. (Bhabha 
Atomic Research Centre, Bombay (india). Nuclear Physics Div.); 
Jain, A.K. Department of Atomic Energy, Bombay (india). 1991. 
[568] (CONF-9112147—: DAE symposium on nuclear physics, 
Bombay (india), 26 Dec 1991). In DAE symposium on nuclear 
physics (held at Bombay during December 26-30, 1991) : Con- 
tributed papers. Vol. 34B (1991). Order Number DE93612972. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 4 refs., 3 figs. DEUTERIUM TARGET/ 
antiproton reactions; DIFFERENTIAL CROSS SECTIONS; ELAS- 
TIC SCATTERING; SIZE 


11067 (INIS-mf-13388, pp. 143-144) Elastic and inelastic 
scattering of alpha particles from sup(46)Ti at E-a=45 MeV. 
Raghunatha Rao, V. (North East Hill Univ., Shillong (india). Dept. 
of Physics); Sudarshan, M.; Sarma, A.; Singh, R.; Banerjee, S.R.; 
Chintalapudi, S.N. Department of Atomic Energy, Bombay (india). 
1991. [568] (CONF-9112147-: DAE symposium on nuclear 
physics, Bombay (india), 26 Dec 1991). In DAE symposium on nu- 
clear physics (held at Bombay during December 26-30, 1991) : 
Contributed papers. Vol. 34B (1991). Order Number DE93612972. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 3 refs., 1 fig. ALPHA REACTIONS/elastic 
scattering; ALPHA REACTIONS /inelastic scattering; TITANIUM 46 
TARGET/alpha reactions; ANGULAR DISTRIBUTION; DIFFER- 
ENTIAL CROSS SECTIONS; DWBA; OPTICAL MODELS; 
WOODS-SAXON POTENTIAL 


11068 (INIS-mf—13388, Pp. 145-146) Coupled channel analy- 
sis of the sup(28)Si(a,;He)”“Si reaction at 45,65 and 120 MeV. 
Sathyavathiamma, M.P. (Bangalore Univ. (india). Dept. of Physics); 
Darshan, V.P.; Ramaswamy, C.R.; Puttaswamy, N.G. Department 
of Atomic Energy, Bombay (India). 1991. [568] (CONF-9112147-: 
DAE symposium on nuclear physics, Bombay (India), 26 Dec 


1991). In DAE symposium on nuclear physics (held at Bombay 
during December 26-30, 1991) : Contributed papers. Vol. 34B 


(1991). Order Number DE93612972. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. 4 refs., 2 figs. SILICON 28 TARGET/alpha 
reactions; SILICON 28 TARGET/coupled channel theory; 
ANGULAR DISTRIBUTION; COUPLING; ENERGY-LEVEL TRAN- 
SITIONS; GROUND STATES; HELIUM 3; MEV RANGE 10-100; 
MEV RANGE 100-1000; SILICON 29 


11069 (INIS-mf—13388, pp. 125-126) Evidence for shape 
isomeric nature of *0+'2C resonances at 43..8 and 46.4 MeV 
in 2®8SI observed through selective "Be decay. Suresh Kumar 
(Bhabha Atomic Research Centre, Bombay (India). Nuclear Physics 
Div.); Eswaran, M.A.; Mirgule, E.T.; Pal, U.K.; Chakraborty, D.R.; 
Datar, V.M.; Ragoowansi, N.L. Department of Atomic Energy, 
Bombay (India). 1991. [568] (CONF-9112147—: DAE symposium 
on nuclear physics, Bombay (India), 26 Dec 1991). In DAE sympo- 
sium on nuclear physics (held at Bombay during December 26-30, 
1991) : Contributed papers. Vol. 34B (1991). Order Number 
DE93612972. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 4 refs., 1 fig. CARBON 12 TARGET/ 
oxygen 16 reactions; ALPHA DECAY; ALPHA DETECTION; AL- 
PHA PARTICLES; BERYLLIUM 8; ENERGY LEVELS; EXCITATION 
FUNCTIONS; ISOMERIC NUCLEI; MAGNESIUM 24; MEV RANGE 
01-10; MEV RANGE 10-100; NEON 20; NUCLEAR DEFORMA- 
TION; QUARTET MODEL; SHAPE; SHELL MODELS; SILICON 28 


11070 (INIS-mf-13388, pp. 127-128) Angular momentum 
transfer and energy loss in the '*0+''5in reaction at 100 MeV. 
Nayak, B.K. (Bhabha Atomic Research Centre, Bombay (India). 
Nuclear Physics Div.); Suryanarayan, S.V.; Biswas, D.C.; Pant, 
L.M.; Dinesh, B.V.; Ambekar, V.S.; Choudhury, R.K.; Garg, U. 
Department of Atomic Energy, Bombay (India). 1991. [568] (CONF- 
9112147—: DAE symposium on nuclear physics, Bombay (India), 
26 Dec 1991). In DAE symposium on nuclear physics (held at 
Bombay during December 26-30, 1991) : Contributed papers. Vol. 
34B (1991). Order Number DE93612972. Source: OSTI; NTIS 
(US Sales Only); INIS. 


66 PHYSICS 
6634 Specific Nuclear Reactions and Scattering 


Short communication. 2 refs., 2 figs. INDIUM 115 TARGET/ 
angular momentum transfer; ANGULAR MOMENTUM; DISTRIBU- 
TION FUNCTIONS; ENERGY LOSSES; GAMMA RADIATION; 
KINETIC ENERGY; MULTIPLICITY; NUCLEAR FRAGMENTS; 
OXYGEN 16 REACTIONS 


11071 (INIS-mf-13388, pp. 129-130) Spin distribution below 
and near coulomb barrier in sup(209)Bi('®,3n) reaction. 
Mukherjee, P. (Saha Inst. of Nuclear Physics, Calcutta (India)); 
Mukherjee, |.; Sethi, B.; Sen, P.; Betigeri, M.G.; Roy, B.J.; Mythili, 
S. Department of Atomic Energy, Bombay (India). 1991. [568] 
(CONF-9112147—: DAE symposium on nuclear physics, Bombay 
(India), 26 Dec 1991). In DAE symposium on nuclear physics (held 
at Bombay during December 26-30, 1991) : Contributed papers. 
Vol. 34B (1991). Order Number DE93612972. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short communication. 2 refs., 2 tabs. BORON 10 REACTIONS/ 
spin; RADIUM 216/high spin states; BISMUTH 209 TARGET; SPIN; 
COULOMB FIELD; ENERGY SPECTRA; EXCITATION; HEAVY 
ION FUSION REACTIONS; MEV RANGE 10-100; NEUTRONS 


11072 (INIS-mf—13388, pp. 131-132) Angular-momentum- 
dependent fission barriers fission excitation function 
of sub(75)sup(181)Re compound nucleus formed by 
6'*C+eg'®®Tm and »'®O+67'Ho reactions. Pandey, A.K. 
(Bhabha Atomic Research Centre, Bombay (india). Radiochemistry 
Div.); Sharma, R.C.; Kalsi, P.C.; lyer, R.H. Department of Atomic 
Energy, Bombay (india). 1991. [568] (CONF-9112147—: DAE sym- 
posium on nuclear physics, Bombay (India), 26 Dec 1991). In DAE 
symposium on nuclear physics (held at Bombay during December 
26-30, 1991) : Contributed papers. Vol. 34B (1991). Order Num- 
ber DE93612972. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 6 refs., 4 figs. FISSION BARRIER/angular 
momentum; RHENIUM 181/excitation functions; CARBON 12 RE- 
ACTIONS; CROSS SECTIONS; FISSION; HEAVY ION FUSION 
REACTIONS; HOLMIUM 165 TARGET; OXYGEN 16 REACTIONS; 
STATISTICAL MODELS; THULIUM 169 TARGET 


11073 (INIS-mf-13388, pp. 133-134) Alpha transfer to con- 
tinuum: an incomplete fusion reaction. Tomar, B.S. (Bhabha 
Atomic Research Centre, Bombay (india). Radiochemistry Div.); 
Goswami, A.; Reddy, A.V.R.; Das, S.K.; Burtee, P.P.; Manohar, 
S.B.; Satya Prakash. Department of Atomic Energy, Bombay (In- 
dia). 1991. [568] (CONF-9112147—: DAE symposium on nuclear 
physics, Bombay (India), 26 Dec 1991). In DAE symposium on nu- 
clear physics (held at Bombay during December 26-30, 1991) : 
Contributed papers. Vol. 34B (1991). Order Number DE93612972. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 3 refs., 1 fig. NIOBIUM 93 TARGET/alpha- 
transfer reactions; NIOBIUM 93 TARGET/incomplete fusion 
reactions; TECHNETIUM 94/excitation functions; TECHNETIUM 
95/excitation functions; TECHNETIUM 96/excitation functions; 
YTTRIUM 89 TARGET/alpha-transfer reactions; YTTRIUM 89 TAR- 
GET/incomplete fusion reactions; C CODES; CARBON 12 
REACTIONS; MEV RANGE 10-100; OXYGEN 16 BEAMS; TECH- 
NETIUM 


11074 (INIS-mf-13388, pp. 135-136) Measurement of pre- 
scission neutron multiplicities for sup(12)C+sup(232)Th and 
sup(16)0+sup(232)Th systems. Saxena, Alok (Bhabha Atomic 
Research Centre, Bombay (India). Nuclear Physics Div.); Anand, 
R.P.; Chatterjee, A.; Choudhury, R.K.; Kapoor, S.S.; Nadkarni, 
D.M.; Nayak, B.K.; Pant, L.M.; Samant, M.S.; Sastry, S.V.S. 
Department of Atomic Energy, Bombay (india). 1991. [568] (CONF- 
9112147—: DAE symposium on nuclear physics, Bombay (India), 
26 Dec 1991). In DAE symposium on nuclear physics (held at 
Bombay during December 26-30, 1991) : Contributed papers. Vol. 
34B (1991). Order Number DE93612972. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Short communication. 3 refs., 1 fig., 2 tabs. THORIUM 232 TAR- 
GET/carbon 12 reactions; THORIUM 232 TARGET/neutron 
emission; THORIUM 232 TARGET/oxygen 16 reactions; FISSION 
FRAGMENTS; MULTIPLICITY; NEUTRON SPECTRA 


11075 (INIS-mf-13388, pp. 139-140) Study of the reaction 
sup(115)in(sup(12)C,sup(11)B)sup(116)Sn. Roy, B.J. (Bhabha 
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Atomic Research Centre, Bombay (india)); Fernandes, C.V.; 
Gupta, S.K.; Betigeri, M.G.; Jhingan, M.L. Department of Atomic 
Energy, Bombay (India). 1991. [568] (CONF-9112147-: DAE sym- 
posium on nuclear physics, Bombay (India), 26 Dec 1991). In DAE 
symposium on nuclear physics (held at Bombay during December 
26-30, 1991) : Contributed papers. Vol. 34B (1991). Order Num- 
ber DE93612972. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 3 refs., 3 figs. INDIUM 115 TARGET/ 
carbon 12 reactions; INDIUM 115 TARGET/one-nucleon transfer 
reactions; ANGULAR DISTRIBUTION; BORON 11; CROSS SEC- 
TIONS; EXCITATION FUNCTIONS; HIGH SPIN STATES; MEV 
RANGE; PROTONS; TIN 116 


11076 — (INIS-mf-13388, pp. 141-142) Study of sup(93)Tc and 
sup(94)Tc using the GDA set up at Nuclear Science Centre. 
Ghugre, S.S. (Bombay Univ. (India)); Salvi, V.P.; Narsale, A.M.; 
Patel, S.B.; Muralithar, S.; Rodrigues, G.; Bhowmik, R.K. 
Department of Atomic Energy, Bombay (india). 1991. [568] (CONF- 
9112147—: DAE symposium on nuclear physics, Bombay (India), 
26 Dec 1991). In DAE symposium on nuclear physics (held at 
Bombay during December 26-30, 1991) : Contributed papers. Vol. 
34B (1991). Order Number DE93612972. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Short communication. 4 refs., 2 figs. TECHNETIUM 93/energy 
levels; TECHNETIUM 94/energy levels; ZINC 66 TAR- 
GET/phosphorus 31 reactions; COINCIDENCE METHODS; 
ENERGY-LEVEL TRANSITIONS; HIGH-PURITY GE DETEC- 
TORS; NEUTRONS; PROTONS 


11077 (INIS-mf-13388, pp. 147-148) Potential ambiguities in 
heavy ion scattering. Dutta, D. (indian Inst. of Tech., Bombay (in- 
dia). Dept. of Physics); Gambhir, Y.K. Department of Atomic 
Energy, Bombay (India). 1991. [568] (CONF-9112147—: DAE sym- 
posium on nuclear physics, Bombay (India), 26 Dec 1991). In DAE 
symposium on nuclear physics (held at Bombay during December 
26-30, 1991) : Contributed papers. Vol. 34B (1991). Order Num- 
ber DE93612972. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 3 refs., 4 figs., 1 tab. LEAD 208 TARGET/ 
carbon 12 reactions; MAGNESIUM 24 TARGET/oxygen 16 reac- 
tions; COULOMB FIELD; JOST FUNCTION; OPTICAL MODELS; 
PARTIAL WAVES; WOODS-SAXON POTENTIAL 


11078 (INIS-mf-13388, pp. 149-150) Spin distribution for 
the fusion of 0+”*Bi. Kailas, S. (Bhabha Atomic Research 
Centre, Bombay (India). Nuclear Physics Div.); Singh, P.; Mohanty, 
A.K. Department of Atomic Energy, Bombay (India). 1991. [568] 
(CONF-9112147—: DAE symposium on nuclear physics, Bombay 
(India), 26 Dec 1991). In DAE symposium on nuclear physics (held 
at Bombay during December 26-30, 1991) : Contributed papers. 
Vol. 34B (1991). Order Number DE93612972. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short communication. 6 refs., 2 figs. BISMUTH 209 TARGET/ 
heavy ion fusion reactions; BISMUTH 208 TARGET/oxygen 16 re- 
actions; BISMUTH 209 TARGET/spin; ANISOTROPY; SPIN; 
COUPLED CHANNEL THEORY; COUPLING; DISPERSION RELA- 
TIONS; EXCITATION; FISSION FRAGMENTS 


11079 (INIS-mf-13388, pp. 151-152) A dynamical approach 
too intermediate energy nucleus-nucleus collisions. Krishnan, 
K. (Variable Energy Cycloton Centre, Calcutta (India)); Bhat- 
tacharya, S.; Wagner, P.; Coffin, J.P.; Rami, F. Department of 
Atomic Energy, Bombay (India). 1991. [568] (CONF-9112147-: 
DAE symposium on nuclear physics, Bombay (India), 26 Dec 
1991). In DAE symposium on nuclear physics (held at Bombay 
during December 26-30, 1991) : Contributed papers. Vol. 34B 
(1991). Order Number DE93612972. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. 3 refs., 3 figs. CARBON 13 TARGET/ 
argon 40 reactions; ALPHA PARTICLES; ENERGY SPECTRA; 
NUCLEAR REACTION KINETICS; PROTONS; TIME DEPEN- 
DENCE; TRAJECTORIES 


11080 (INIS-mf-13388, pp. 167-168) Nuclear forward glory 
in °04'°O scattering. Rajendra Prasad (Aligarh Muslim Univ. (In- 
dia). Z.H. Coll. of Engineering and Technology); Ostrowski, A.; Voit, 
H. Department of Atomic Energy, Bombay (india). 1991. [568] 
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(CONF-9112147-: DAE symposium on nuclear physics, Bombay 
(India), 26 Dec 1991). In DAE symposium on nuclear physics (held 
at Bombay during December 26-30, 1991) : Contributed papers. 
Vol. 34B (1991). Order Number DE93612972. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short communication. 6 refs., 2 figs. OXYGEN 16 TARGET/ 
oxygen 16 reactions; OXYGEN 16 TARGET/small angle scattering; 
ANGULAR DISTRIBUTION; OSCILLATIONS; PHASE SHIFT; S 
WAVES 


11081 (INIS-mf-13388, pp. 169-170) Excitation function at 
Gem=90%egree for *Mg(*Mg,%*Mg)**Mg. Kumar, Ashok (D.B.S. 
(P.G.) College, Kanpur (India)); Eswaraiah, K.; Sethh, Madhup; 
Godiyal, R.D.; Verma, S.R.; Srivastava, B.B. Department of Atomic 
Energy, Bombay (India). 1991. [568] (CONF-9112147—: DAE sym- 
posium on nuclear physics, Bombay (india), 26 Dec 1991). In DAE 
symposium on nuclear physics (held at Bombay during December 
26-30, 1991) : Contributed papers. Vol. 34B (1991). Order Num- 
ber DE93612972. Source: OSTI; NTIS (US Sales Only); INIS. 
Short communication. 4 refs., 1 fig., 1 tab. MAGNESIUM 24 
TARGET/excitation functions; COULOMB FIELD; ELASTIC SCAT- 
TERING; MAGNESIUM 24; MAGNESIUM 24 REACTIONS; 
NUCLEAR POTENTIAL; PARTIAL WAVES; PHASE SHIFT; 
RESONATING-GROUP METHOD; SCATTERING AMPLITUDES 


11082 = (INIS-mf-13388, pp. 159-160) Scattering of 7*Si from 
27 Al at 70,80,90 and 100 MeV. Charagi, S.K. (Bhabha Atomic Re- 
search Centre, Bombay (india). Nuclear Physics Div.); Kuldeep; 
Betigeri, M.G.; Fernandez, C.V.; Gupta, S.K. Department of Atomic 
Energy, Bombay (India). 1991. [568] (CONF-9112147—: DAE sym- 
posium on nuclear physics, Bombay (india), 26 Dec 1991). In DAE 
symposium on nuclear physics (held at Bombay during December 
26-30, 1991) : Contributed papers. Vol. 34B (1991). Order Num- 
ber DE93612972. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 4 refs., 2 figs., 3 tabs. ALUMINIUM 27 
TARGET/silicon 28 reactions; ANGULAR DISTRIBUTION; ELAS- 
TIC SCATTERING; MEV RANGE 10-100; NUCLEAR MODELS; 
OPTICAL MODELS; TOTAL CROSS SECTIONS; WOODS-SAXON 
POTENTIAL 


11083 (INIS-mf-13388, pp. 161-162) Elastic scattering an- 
gular distribution using parameter-free coulomb-modified 
Glauber model. Charagi, S.K. (Bhabha Atomic Research Centre, 
Bombay (india). Nuclear Physics Div.); Gupta, S.K. Department of 
Atomic Energy, Bombay (india). 1991. [568] (CONF-9112147-: 
DAE symposium on nuclear physics, Bombay (india), 26 Dec 
1991). In DAE symposium on nuclear physics (held at Bombay 
during December 26-30, 1991) : Contributed papers. Vol. 34B 
(1991). Order Number DE93612972. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. 4 refs., 1 fig. CALCIUM 40 TARGET/ 
elastic scattering; CALCIUM 40 TARGET/oxygen 16 reactions; AN- 
GULAR DISTRIBUTION; EIKONAL APPROXIMATION; GLAUBER 
THEORY; NUCLEAR MODELS 


11084 (INIS-mf-13388, pp. 163-164) Elastic scattering of 
%2¢ on 22Th. Mohanty, A.K. (Bhabha Atomic Research Centre, 
Bombay (India). Nuclear Physics Div.); Singh, P.; Nijasure, A.; 
Saxena, A.; John, B.V.; Kailas, S.; Kataria, S.K.; Chatterjee, A.; 
Kapoor, S.S. Department of Atomic Energy, Bombay (india). 1991. 
[568] (CONF-9112147—: DAE symposium on nuclear physics, 
Bombay (India), 26 Dec 1991). In DAE symposium on nuclear 
physics (held at Bombay during December 26-30, 1991) : Con- 
tributed papers. Vol. 34B (1991). Order Number DE93612972. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 3 refs., 2 figs. THORIUM 232 TARGET/ 
carbon 12 reactions; ANGULAR DISTRIBUTION; ELASTIC 
SCATTERING; MEV RANGE 10-100; OPTICAL MODELS; 
WOODS-SAXON POTENTIAL 


11085 (INIS-mf-13388, pp. 165-166) '2C+?8Si elastic scat- 
tering above the coulomb barrier. Singh, Y.P. (Gurukul Kangri 
Univ., Hardwar (india). Dept. of Physics). Department of Atomic 
Energy, Bombay (India). 1991. [568] (CONF-9112147—: DAE sym- 
posium on nuclear physics, Bombay (india), 26 Dec 1991). In DAE 
symposium on nuclear physics (held at Bombay during December 


26-30, 1991) : Contributed papers. Vol. 34B (1991). Order Num- 
ber DE93612972. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 5 refs., 1 fig. SILICON 28 TARGET/carbon 
12 reactions; COULOMB FIELD; CROSS SECTIONS; ELASTIC 
SCATTERING; NUCLEAR POTENTIAL 


11086 (INIS-mf-13388, pp. 171-172) Microscopic nuclear 
potential for '°0+74Mg. Kumar, Ashok (D.B.S. (P.G.) College, 
Dehradun (india)); Seth, Madhup; Eswaraiah, K.; Godiyal, R.D.; 
Bhatnagar, P.K.; Kumar, Sunita. Department of Atomic Energy, 
Bombay (India). 1991. [568] (CONF-9112147—: DAE symposium 
on nuclear physics, Bombay (India), 26 Dec 1991). In DAE sympo- 
sium on nuclear physics (held at Bombay during December 26-30, 
1991) : Contributed papers. Vol. 34B (1991). Order Number 
DE93612972. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 5 refs., 1 fig. MAGNESIUM 24 TARGET/ 
nuclear potential; MAGNESIUM 24 TARGET/oxygen 16 reactions; 
GENERATOR-COORDINATE METHOD; RESONATING-GROUP 
METHOD 


11087 (INIS-mf-13388, pp. 173-174) Study of extraction en- 
ergy in various forms of NN interaction. Mishra, R.C. (V.S.S.D. 
College, Dehradun (India). Dept. of Physics); Sharma, A.K. 
Department of Atomic Energy, Bombay (India). 1991. [568] (CONF- 
9112147—: DAE symposium on nuclear physics, Bombay (india), 
26 Dec 1991). In DAE symposium on nuclear physics (held at 
Bombay during December 26-30, 1991) : Contributed papers. Vol. 
34B (1991). Order Number DE93612972. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Short communication. 3 refs., 1 tab. 1 fig. NUCLEON- 
NUCLEON INTERACTIONS/excitation, ANGULAR MOMENTUM; 
BINDING ENERGY; CARBON 12 REACTIONS; CARBON 12 TAR- 
GET; EXCITATION 


11088 (INIS-mf—13388, pp. 175-176) Study of angular mo- 
mentum in fusion reactions. Mishra, R.C. (V.S.S.D. College, 
Kanpur (India). Dept. of Physics); Sharma, A.K.; Kumar, A. 
Department of Atomic Energy, Bombay (india). 1991. [568] (CONF- 
9112147—: DAE symposium on nuclear physics, Bombay (India), 
26 Dec 1991). In DAE symposium on nuclear physics (held at 
Bombay during December 26-30, 1991) : Contributed papers. Vol. 
34B (1991). Order Number DE93612972. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Short communication. 3 refs., 1 fig. CARBON 12 TARGET/ 
carbon 12 reactions; HEAVY ION FUSION REACTIONS/ 
angular momentum; BINDING ENERGY; IMPACT PARAMETER; 
NUCLEON-NUCLEON INTERACTIONS; PERIPHERAL COLLI- 
SIONS; VELOCITY 


11089 (INIS-mf-13388, pp. 177-178) Gamma ray emission in 
heavy ion reactions : experimental research for entrance chan- 
nel effects. Das, S.P. (institute of Physics, Bhubaneswar (India)); 
Sen, S.; Satpathy, M.; Jena, S.; Ramamurthy, V.S.; Raviprasad, 
G.V.; Yadav, R.K.; Satpathy, L.; Ramamurthy, V.S.; Kataria, D.; 
Madhavan, N.; Roy, A.; Sinha, A.; Dutta, S. Department of Atomic 
Energy, Bombay (India). 1991. [568] (CONF-9112147-: DAE sym- 
posium on nuclear physics, Bombay (India), 26 Dec 1991). In DAE 
symposium on nuclear physics (held at Bombay during December 
26-30, 1991) : Contributed papers. Vol. 34B (1991). Order Num- 
ber DE93612972. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 5 refs. BISMUTH 209 TARGET/carbon 12 
reactions; BISMUTH 209 TARGET/oxygen 16 reactions; EMIS- 
SION; FISSION; GAMMA RADIATION; GAMMA SPECTRA; MEV 
RANGE 10-100; TIME-OF-FLIGHT METHOD 


11090 (INIS-mf-13388, pp. 179-180) A solvable potential 
and a new penetrability formula for nucleus-nucleus fusion. 
Ahmed, Zafar (Bhabha Atomic Research Centre, Bombay (India). 
Nuclear Physics Div.). Department of Atomic Energy, Bombay (In- 
dia). 1991. [568] (CONF-9112147—: DAE symposium on nuclear 
physics, Bombay (India), 26 Dec 1991). In DAE symposium on nu- 
clear physics (held at Bombay during December 26-30, 1991) : 
Contributed papers. Vol. 34B (1991). Order Number DE93612972. 
Source: OSTI; NTIS (US Sales Only); INIS. 
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Short communication. 4 refs., 6 figs. LEAD 208 TARGET/heavy 
ion fusion reactions; NICKEL 58 TARGET/heavy ion fusion reac- 
tions; URANIUM 238 TARGET/alpha reactions; CARBON 13 
TARGET; NICKEL 58 REACTIONS; NUCLEAR POTENTIAL; OXY- 
GEN 16 REACTIONS; S WAVES; WKB APPROXIMATION 


11091 (INIS-mf-13388, pp. 183-184) Use of polarisation 
potential in barrier penetration model for heavy ion fusion. Mo- 
hanty, A.K. (Bhabha Atomic Research Centre, Bombay (india). 
Nuclear Physics Div.); Kataria, S.K. Department of Atomic Energy, 
Bombay (India). 1991. [568] (CONF-9112147-: DAE symposium 
on nuclear physics, Bombay (india), 26 Dec 1991). In DAE sympo- 
sium on nuclear physics (held at Bombay during December 26-30, 
1991) : Contributed papers. Vol. 34B (1991). Order Number 
DE93612972. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. NICKEL 64 TARGET/heavy ion fusion re- 
actions; NICKEL 64 TARGET/polarization; ELASTIC SCATTERING; 
EXCITATION FUNCTIONS; POLARIZATION; NUCLEAR MODELS; 
NUCLEAR POTENTIAL; SPIN; SULFUR 32 REACTIONS 


11092 (INIS-mf—13388, pp. 185-186) Heavy lon fusion at 
near and sub-barrier energies. Kailas, S. (Bhabha Atomic Re- 
search Centre, Bombay (india). Nuclear Physics Div.). Department 
of Atomic Energy, Bombay (india). 1991. [568] (CONF-9112147-: 
DAE symposium on nuclear physics, Bombay (india), 26 Dec 
1991). In DAE symposium on nuclear physics (held at Bombay 
during December 26-30, 1991) : Contributed papers. Vol. 34B 
(1991). Order Number DE93612972. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. 6 refs., 1 fig. HEAVY ION FUSION REAC- 
TIONS/cross sections; ANTIMONY 123 TARGET; CHLORINE 37 
REACTIONS; DEGREES OF FREEDOM; MOLYBDENUM 100 
TARGET; NICKEL 64 REACTIONS; SAMARIUM 144; SAMARIUM 
154; SAMARIUM 154 TARGET; SELENIUM 80 REACTIONS; 
SELENIUM 80 TARGET; SPIN; SULFUR 28; SULFUR 32 REAC- 
TIONS; TIN 112; TIN 116; ZIRCONIUM 96 TARGET 


11093 (INIS-mf-13388, pp. 187-188) Mass exchange in 
heavy ion collision. Rajasekaran, M. (Madras Univ. (India). Dept. 
of Nuclear Physics); Premanand, R.; Caleb Chanti Raj, D. 
Department of Atomic Energy, Bombay (India). 1991. [568] (CONF- 
9112147—-: DAE symposium on nuclear physics, Bombay (India), 
26 Dec 1991). In DAE symposium on nuclear physics (held at 
Bombay during December 26-30, 1991) : Contributed papers. Vol. 
34B (1991). Order Number DE93612972. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Short communication. THORIUM 232 TARGET/fluorine 19 reac- 
tions; COULOMB FIELD; DIFFERENTIAL CROSS SECTIONS; 
SCATTERING; TRAJECTORIES; WOODS-SAXON POTENTIAL 


11094 (INIS-mf-13388, pp. 193-194) Ellipsoidal deforma- 
tions and fusion barrier decrease. Shanmugam, G. (Presidency 
Coll., Madras (India). Dept. of Physics); Padmini, M.D. Department 
of Atomic Energy, Bombay (India). 1991. [568] (CONF-9112147-: 
DAE symposium on nuclear physics, Bombay (India), 26 Dec 
1991). In DAE symposium on nuclear physics (held at Bombay 
during December 26-30, 1991) : Contributed papers. Vol. 34B 
(1991). Order Number DE93612972. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. 2 refs., 1 tab. CARBON 12 TARGET/ 
carbon 12 reactions; MAGNESIUM 24 TARGET/magnesium 24 re- 
actions; SILICON 28 TARGET/silicon 28 reactions; DEGREES OF 
FREEDOM; HEAVY ION FUSION REACTIONS; NUCLEAR DE- 
FORMATION; SPIN 


11095 (INIS-mf-13388, pp. 195-196) Fusion cross sections 
of spin-unsaturated nuclei. Panda, K.C. (Sambalpur Univ. (India). 
Post-Graduate Dept. of Physics); Patra, T. Department of Atomic 
Energy, Bombay (India). 1991. [568] (CONF-9112147-: DAE sym- 
posium on nuclear physics, Bombay (India), 26 Dec 1991). In DAE 
symposium on nuclear physics (held at Bombay during December 
26-30, 1991) : Contributed papers. Vol. 34B (1991). Order Num- 
ber DE93612972. Source: OSTI; NTIS (US Sales Only); INIS. 
Short communication. 2 refs., 2 tabs. CALCIUM 48 TARGET/ 
calcium 40 reactions; HEAVY ION FUSION REACTIONS/cross 
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sections; COULOMB FIELD; NUCLEAR POTENTIAL; ORBITAL 
ANGULAR MOMENTUM; SKYRME POTENTIAL; SPIN 


11096 (INIS-mf-13388, pp. 197-198) Spin density terms and 
elastic scattering optical potential of unclosed }-shell nuclei. 
Panda, K.C. (Sambalpur Univ. (india). Post-Graduate Dept. of 
Physics); Patra, T. Department of Atomic Energy, Bombay (india). 
1991. [568] (CONF-9112147-: DAE symposium on nuclear 
physics, Bombay (india), 26 Dec 1991). In DAE symposium on nu- 
clear physics (hekd at Bombay during December 26-30, 1991) : 
Contributed papers. Vol. 34B (1991). Order Number DE93612972. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 2 refs., 2 tabs. NICKEL 58 TARGET/ 
elastic scattering; NICKEL 58 TARGET/energy density; NICKEL 58 
TARGET/oxygen 16 reactions; CROSS SECTIONS; NUCLEAR 
POTENTIAL; OPTICAL MODELS; OXYGEN 18 REACTIONS; 
SHELL MODELS; SPIN; WAVE FUNCTIONS 


11097 (INIS-mf-13388, pp. 137-138) Lifetime in heavy ion 
reactions studied by crystal blocking. Nanal, Vandana (Tata 
Inst. of Fundamental Research, Bombay (India)); Kurup, M.B.; 
Prasad, K.G. Department of Atomic Energy, Bombay (India). 1991. 
[568] (CONF-9112147—: DAE symposium on nuclear physics, 
Bombay (india), 26 Dec 1991). In DAE symposium on nuclear 
physics (held at Bombay during December 26-30, 1991) : Con- 
tributed papers. Vol. 34B (1991). Order Number DE93612972. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 1 ref., 2 figs. SILICON 28 TARGET/ 
channeling; SILICON 28 TARGET/oxygen 16 reactions; TITANIUM 
44/iifetime; ALPHA DECAY; CRYSTALS; CHANNELING; LIFE- 
TIME 


11098 (INIS-mf—-13388, pp. 155-156) Explanation of ete- 
peaks in heavy-ion collisions. Raja, K. (Madras Univ. (india). 
Dept. of Nuclear Physics); Sakthi Murugesan, K.; Janhavi, G.; Sub- 
ramanian, P.R. Department of Atomic Energy, Bombay (india). 
1991. [568] (CONF-9112147-: DAE symposium on_ nuclear 
physics, Bombay (India), 26 Dec 1991). In DAE symposium on nu- 
clear physics (held at Bombay during December 26-30, 1991) : 
Contributed papers. Vol. 34B (1991). Order Number DE93612972. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 5 refs., 1 tab. HEAVY ION REACTIONS/ 
electrons; HEAVY ION REACTIONS/positrons; BINDING ENERGY; 
HARMONIC OSCILLATORS; ELECTRONS; POSITRONS; KI- 
NETIC ENERGY; NUCLEAR DECAY; PEAKS 


11099 (INIS-SU-—327/A, pp. 220-222) Measurement of proton 
polarization in the 7 + A -> p + A reaction on *He, “He, ®Li, 
Be, '*C, 77Al nuclei. Zybalov, A.F. (AN Ukrainskoj SSR, Kharkov 
(Ukraine). Fiziko-Tekhnicheskij Inst.); Konovalov, O.G.; Marekhin, 
S.V.; Sorokin, P.V.; Storozhenko, Yu.O.; Tenishev, A.Eh. Gosu- 
darstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Serpukhov (Russian Federation). Inst. Fiziki Vysokikh Ehnergij. 
1990. [455] (In Russian). (CONF-8909270—: 3. workshop on high 
energy spin physics, Protvino (USSR), 5-7 Sep 1989). In Spin-89: 
3. Workshop on high energy spin physics. Order Number 
DE93615286. Source: OSTI; NTIS (US Sales Only); INIS. 

The paper presents the results of inclusive proton (P) polariza- 
tion measurements under the interaction of photons with °He, *He, 
Li, °Be, 12C, 27Al nuclei in conditions which are close to the kine- 
matics of free deuteron disintegration reaction (E. = 350 MeV). 
The results are compared with the data no the polarization from +d 
-> pn reaction under similar conditions and the data on pA -> pX 
reaction. It is shown that absolute polarization value decreases as 
the atomic number of a nucleus increases and is close to zero for 
A. 6 refs.; 1 fig. 


11100 (INIS-SU-327/A, pp. 204-206) Cross section asymme- 
try in helium nuclei photodisintegration by linearly-polarized 
gamma-quanta. Ganenko, V.B. (AN Ukrainskoj SSR, Kharkov 
(Ukraine). Fiziko-Tekhnicheskij Inst.); Gushchin, V.A.; Zhebrovskij, 
Yu.V. Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Serpukhov (Russian Federation). Inst. Fiziki Vysokikh Ehn- 
ergij. 1990. [455] (In Russian). (CONF-8909270-: 3. workshop on 
high energy spin physics, Protvino (USSR), 5-7 Sep 1989). In 
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Spin-89: 3. Workshop on high energy spin physics. Order Number 
DE93615286. Source: OSTI; NTIS (US Sales Only); INIS. 

The paper presents the results of the investigation of cross sec- 
tion asymmetries in the T-vector + He -> p + 2H, I-vector + *H 
-> p + 3H reactions. The investigations were performed in the 
linearly polarized photon beam of the Kharkov linear electron ac- 
celerator in the intermediate energy range. 7 refs.; 2 figs. 


11101 (INP-MSU-—91-40-244) The J/Y electro- and photo- 
production at high energies and the gluon distribution of the 
proton. Saleev, V.A.; Zotov, N.P. Moskovskij Gosudarstvennyj 
Univ., Moscow (Russian Federation). Nauchno-lssledovatel’skij 


Inst. Yadernoj Fiziki. 1991. [23] (NIIYaF-MGU—91-40-244.). Source: 
OSTI; NTIS (US Sales Only); INIS. 

This presents the calculations of the J/¥ photo- and electropro- 
duction cross sections on protons made in two different QCD 
models for different gluon distribution functions of the proton. It is 
shown that these gluon distributions lead to different J/¥ produc- 
tion cross sections at HERA energies. 31 refs.; 10 figs. 


11102 (JINR—1-47-91, pp. 5-9) New DELPHI data on inclu 
sive ete~-—h+X process and check of QCD predictions for 
scaling violation in fragmentation functions. Velicheva, E.P. 
(Gomel’skij Gosudarstvennyj Univ., Gomel (Belarus)); Kurlovich, 
S.P.; Skachkov, N.V. Joint Inst. for Nuclear Research, Dubna 
(Russian Federation). 1991. In JINR rapid communications: Collec- 
tion. [69] Order Number DE93616535. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The appearance of the first DELPHI data on the processes of 
inclusive production of hadrons allows the check of the QCD pre- 
dictions on the fragmentation function (FF). For this purpose the 
QCD-analysis of TASSO data and then the extrapolation of QCD 
expressions was performed. 18 refs.; 3 figs. 


11103 (JINR-4-50-91, pp. 5-11) Analyzing power in 
djtC—-pX and dtC—pp(d)X reactions for fast protons scattered 
at large angles. Beznogikh, G.G. (and others); Budilov, V.A.; Filip- 
kowski, A. Joint Inst. for Nuclear Research, Dubna (Russian 
Federation). 1991. In JINR rapid communications: Collection. [40] 
Order Number DE93611027. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Measurements of the vector analyzing power, Ay, for dtC-—+pX 
reaction at deuteron energies 1.2, 1.6, 2.0 and 4.2 GeV and for 
dtC-—pp(d)X reaction at 1.6 GeV are reported. The protons were 
detected at a large angle in kinematic region forbidden for scatter- 
ing on free protons. Inclusive data are in good agreement with the 
previous ptC—pX measurements. Some simple scaling for Ay is 
demonstrated. The strong correlation between Ay value and the 
energy of forward protons (deuterons) was found for dtC—pp(d)X 
reaction. It seems possible to separate the contributions of two dif- 
ferent mechanisms of fast proton production at large angles. 16 
refs.; 5 figs.; 1 tab. 


11104 (JINR-4-50-91, pp. 12-22) Shell effects and cross 
sections of formation of neutron-deficient isotopes of Ac, Ra 
and Fr in '*?Au+”°Ne reaction. Andreev, A.N.; Bogdanov, D.D.; 
Eremin, A.V.; Kabachenko, A.P.; Malyshev, O.N.; Muzychka, Yu.A.; 
Pustyl'nik, B.1.; Ter-Akopyan, G.M.; Chepigin, V.1. Joint Inst. for Nu- 
clear Research, Dubna (Russian Federation). 1991. (In Russian). 
In JINR rapid communications: Collection. [40] Order Number 
DE93611027. Source: OSTI; NTIS (US Sales Only); INIS. 

The cross sections of Ac, Ra and Fr isotope formation in the 
197 Au+°°Ne reaction have been measured by means of the VAS- 
SILISSA kinematic separator in the range of compound nuclei 
excitation energies from 40 MeV to 120 MeV. The experimental 
data have been analysed on the basis of the statistical model of 
excited nuclei decay. The influence of different assumptions of pa- 
rameters of investigated nuclei fission barriers on the calculations 
results was considered. 18 refs.; 4 figs.; 2 tabs. 


11105 (JINR-E-1-91-307) Nuclear Delta excitations in 
He,t) and related reactions at energies far from threshold. 
Strokovskij, E.A.; Gareev, F.A.; Ratis, Yu.L. Joint Inst. for Nuclear 
Research, Dubna (Russian Federation). Lab. of High Energy. 1991. 
[15] Source: OSTI; NTIS (US Sales Only); INIS. 





Extended version of the talk given at the Workshop PIONS in 
NUCLEI: Peniscola, Spain, June 3-8, 1991. 

Data on nuclear A-excitations in AC@He,t) and related reactions, 
obtained in an optimal energy region of 0.8-3 GeV/nucl., are dis- 
cussed. It is shown that the energy dependence of the cross 
sections of the (He,t) and (p, n) reactions at 0 deg follows the en- 
ergy dependence of the total cross sections of the relevant 
‘elementary’ reaction. The way of performing experimental investi- 
gations of transition form-factors of exotic nuclei is suggested. New 
data on the angular dependence of (He,t) charge-exchange, the 
A-dependence of the total (’Li), (7Be) and (t, °He) cross sections 
at 2.2 GeV/A and no the topological characteristics of (t,2He) 
charge-exchange on various nuclei are discussed along with 
(He,t) semi-exclusive data at A-production threshold. 29 refs.; 8 
figs.; 1 tab. 


11106 (JINR-E-—1-91-323) Hadron jets and nucleon clusters 
in the relativistic nuclear collisions. Didenko, L.A.; Grishin, V.G.; 
Kuznetsov, A.A. Joint Inst. for Nuclear Research, Dubna (Russian 
Federation). Lab. of High Energy. 1991. [15] Source: OSTI; NTIS 
(US Sales Only); INIS. 

The production of hadron jets and nucleon clusters has been in- 
vestigated in different hadron and nuclear reactions over an energy 
range from 4.0 to 205 GeV. The characteristics of hadron jets and 
nucleon clusters are studied in terms of a new relativistic invariant 
approach in a relative four-velocity space. It has been observed 
that the properties of hadron jets in soft and hard interactions and 
nucleon clusters with temperature <T, >=60-70 MeV are universal, 
i.e. independent of neither the type of fragmenting system nor colli- 
sion energy. The asymptotic regime occurs at ,/S>or approx.6 
GeV for hadron jets and at p>or approx.4.2xAxGeV for nucleon 
clusters. The dependence of cluster temperature on proton multi- 
plicity in the nucleon cluster was obtained. It was also shown that 
nucleon clusters under consideration can be interpreted as a decay 
product of multinucleon resonances with a width of about a few 
MeV. 14 refs.; 10 figs.; 1 tab. 


11107 (JINR-E—1-91-332) Search for strangeness abundant 
quark-giuon plasma in nucleus-nucleus collisions. Okonov, 
E.O. Joint Inst. for Nuclear Research, Dubna (Russian Federation). 
Lab. of High Energy. 1991. [8] Source: OSTI; NTIS (US Sales 
Only); INIS. 

The invited talk given at International Symposium 'High Energy 
Nuclear Collisions and Quark Gluon Plasma’, June 6-8, 1991, Ky- 
oto, Japan. 

The experimental data on A and K° production in CC-, CNe-, 
ONe-, MgMg-collisions at E,=3.4-3.7 A GeV were analysed to 
study highly excited hadron matter and to search for QGP. It was 
found that with increasing of the number of nucleons-participants or 
their energy become more uniform up to nearly isotopic ones; the 
temperatures T, x rise from 80 MeV up to 150-160 MeV. To ex- 
plore a further energy dependence of the revealed effects, the 
above data were compared with the results, recently obtained at 
BNL and CERN. This comparison shows that T, x as a function of 
E appears to remain nearly constant up to the highest energy of 
nuclei available at CERN until now (E~6000 GeV) at which the 
strangeness enhancement (for A, A-tilde, Ks° with P;>0.4-0.5 
GeV/c) was observed as well. 23 refs.; 5 figs.; 1 tab. 


11108 (JINR-E—1-91-386) Neutron emission from target nu- 
clei induced by high energy hadronic projectiles. Zielinska, M.; 
Zawislawski, Z.; Strugalski, Z.; Hassan, N. Joint Inst. for Nuclear 
Research, Dubna (Russian Federation). Lab. of High Energy. 1991. 
[6] Source: OSTI; NTIS (US Sales Only); INIS. 

Results of investigations of the neutron emission in pion-xenon 
nucleus collisions at 3.5 GeV/c momentum are presented. The neu- 
tron multiplicity distribution in the collision reactions is practically 
the same as corresponding distribution of the emitted protons. The 
efficiency of the neutron registration in the 180 litre xenon bubble 
chamber is determined, it equals about 28%. 3 refs.; 1 fig.; 1 tab. 


11109 (JINR-E-1-91-404) On production of charmed nuclei 
at cr-factories. Bunyatov, S.A. (Joint Inst. for Nuclear Research, 
Dubna (Russian Federation). Lab. of Nuclear Problems); Lyukov, 
V.V.; Starkov, N.I.; Tsarev, V.A. Joint Inst. for Nuclear Research, 
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Dubna (Russian Federation). Lab. of Nuclear Problems. 1991. [3] 
Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to International Symposium on Hypernuclear and 
Strange Particle Physics, Shimoda, Japan, 9-12 December, 1991. 

The production of charmed nuclei in charm exchange (D, =) 
reaction in experiments at the cr-factories is considered. The esti- 
mations of the charmed nuclei yield in a thin (100 yum) target 
placed at a distance of 30-100 um from the e*e~-beam intersec- 
tion region shows that during a month exposure it is possible to 
register a few events which are suitable for the determination of 
the A,*-baryon binding energy. 8 refs. 


11110 (JINR-E—1-91-490) Intensity of the neutron emission 
from nuclei, induced by high energy hadronic projectiles. Stru- 
galski, Z. (Joint Inst. for Nuclear Research, Dubna (Russian 
Federation). Lab. of High Energy); Zawislawski, Z.; Sredniawa, B.; 
Hassan, N.; Mulas, E.; Tunia, A.; Zielinska, M. Joint Inst. for Nu- 
clear Research, Dubna (Russian Federation). 1991. [7] Source: 
OSTI; NTIS (US Sales Only); INIS. 

Results obtained in experimental investigations of the neutron 
emission in pion-xenon nucleus collisions at 3.5 GeV/c momentum 
are presented. Properties of the proton emission from the neutral 
stars produced by neutrons from the nuclear reactions are de- 
scribed. The neutron emission from the target nuclei, induced by 
high energy hadronic projectiles, proceeds according to the laws 
known for the proton emission. 8 refs.; 2 figs.; 5 tabs. 


11111 (JINR-R-1-91-394) Dependence of shape of spectra 
and cross sections of «~-mesons yield at fixed angles on 
atomic weights of colliding nuclei in nucleus-nucleus interac- 
tions at 4.2 GeV/c per nucleon. Agakishiev, G.N.; Batskovich, S.; 
Boldea, V. Joint Inst. for Nuclear Research, Dubna (Russian Fed- 
eration). Lab. of High Energy. 1991. [10] (In Russian). Source: 
OSTI; NTIS (US Sales Only); INIS. 

Submitted to Yad. Fiz. 

Invariant cross sections of m—-meson production depending on 
their kinetic energy at the fixed angles within an interval from 0 up 
to 180 deg for dTa, aTa and CTa interactions at 4.2 GeV/c per nu- 
cleon are presented. It is shown the shape of pion spectra more 
than 0.1 GeV and at emissions angles 6>20 deg does not depend 
on the type of projectile within ~10% errors. The dependences of 
cross sections of 7—-meson production at fixed angles on the 
atomic weights of colliding nuclei have been investigated. In every 
angle interval the dependence do*—/dQ on the atomic weight of 
projectile can be approximated by A‘®) function both for the inter- 
action on the light and heavy target. Parameter a=1 at small 
angles and decreases to a~2/3 at angles 6>130 deg. If do*™—/ 
dQ~Ar%r7, ar increases from 0.6 within an interval 6<10 deg to 
a=1 for 6>90 deg. 14 refs.; 12 figs.; 3 tabs. 


11112 (JINR-R-1-91-528) Monte Carlo simulation of multi- 
scattering addition in the polarization of cumulative protons. 
Gavrishchuk, O.P.; Zolin, L.S.; Kosarev, |.G. Joint Inst. for Nuclear 
Research, Dubna (Russian Federation). Lab. of High Energy. 1991. 
[15] (In Russian). Source: OSTI; NTIS (US Sales Only); INIS. 

The calculations of the cumulative protons polarization emitted in 
the back helisphere with momenta from 500 to 1100 MeV/c were 
fulfilled using Monte Carlo simulation of the protons production with 
account of final state interactions - elastic rescattering on quasifree 
nucleons. There were studied dependences of protons polarization, 
caused by rescattering, on momentum, angles of cumulative parti- 
cles emission and target atomic number. 20 refs.; 8 figs.; 4 tabs. 


11113 (JINR-R—1-92-13) On mechanisms of the direct 
knock-out reaction of proton pairs from the carbon nucleus by 
660 MeV protons. Budyashov, Yu.G. (Joint Inst. for Nuclear Re- 
search, Dubna (Russian Federation). Lab. of Nuclear Problems); 
Nadezhdin, V.S.; Petrov, N.I.; Satarov, V.I. Joint Inst. for Nuclear 
Research, Dubna (Russian Federation). 1992. [14] (In Russian). 
Source: OSTI; NTIS (US Sales Only); INIS. 

A three-arm spark spectrometer has been used to measure dif- 
ferential cross sections, energy spectra of secondary protons and 
momentum spectra of residual nuclei for the reaction (p,3p) on the 
12¢ nucleus at 660 MeV in three experimental geometries. Prelimi- 
nary data were obtained in the fourth geometry at 350 MeV. In all 
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geometries the contribution of mechanism with production of a 7°- 
meson, followed by its capture by the nuclear proton is practically 
excluded. 8 refs.; 5 figs.; 1 tab. 


11114 (JINR-R-4-91-561) Polarization characteristics in the 
mmeson photoproduction on nuclei. Chumbalov, A.A. (AN 
Kazakhskoj SSR, Alma-Ata (Kazakhstan). Inst. Yadernoj Fiziki); 
Kamalov, S.S.; Ehramzhyan, R.A. Joint Inst. for Nuclear Research, 
Dubna (Russian Federation). Lab. of Theoretical Physics. 1991. 
[12] (In Russian). Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to the Organizing Commitee of the 8-th Seminar 'Elec- 
tromagnetic Interactions of Nuclei at Small and Mean Energies’, 
Moscow, 2-5 December, 1991. 

Theoretical analysis of the polarization observables for pion pho- 
toproduction of ‘SC and '°N nuclei is performed both in the cases 
of charged and neutral pions. A sensitivity of the =-, P- and T- 
asymmetries to the ingredients of the DWIA in the momentum 
space is investigated. A possibility to extract an additional informa- 
tion about the quadrupole magnetic transition strength is shown to 
exist. 14 refs.; 3 figs.; 1 tab. 


11115 (LA-UR-92-4170) Theoretical models of neutron 
emission in fission. Madiand, D.G. Los Alamos National Lab., 
NM (United States). [1992]. 10p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-921046-15: Symposium on nuclear data evaluation 
methodology, Upton, NY (United States), 12-16 Oct 1992). Order 
Number DE93005482. Source: OSTI; NTIS; INIS; GPO Dep. 

A brief survey of theoretical representations of two of the observ- 
ables in neutron emission in fission is given, namely, the prompt 
fission neutron spectrum N(E) and the average prompt neutron 
multiplicity Vp. Early representations of the two observables are 
presented and their deficiencies are discussed. This is followed by 
summaries and examples of recent theoretical models for the cal- 
culation of these quantities. Emphasis is placed upon the 
predictability and accuracy of the new models. In particular, the de- 
pendencies of N(E) and Vp upon the fissioning nucleus and its 
excitation energy are treated. Recent work in the calculation of the 
prompt fission neutron spectrum matrix N(E,E,), where E, is the 
energy of the neutron inducing fission, is then discussed. Conclud- 
ing remarks address the current status of our ability to calculate 
these observables with confidence, the direction of future theoreti- 
cal efforts, and limititations to current and future calculations. 
Finally, recommendations are presented as to which model should 
be used currently and which model should be pursued in future ef- 
forts. 


11116 (LBL-33077) From the Bevalac to RHIC: Recent re- 
sults and future perspectives. Harris, J.W. Lawrence Berkeley 
Lab., CA (United States). Sep 1992. 27p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC03-76SF00098. 
(CONF-920777--4: NATO advanced study institute on particle pro- 
duction in highly excited matter, Ciocco (Italy), 12-25 Jul 1992). 
Order Number DE93004715. Source: OSTI; NTIS; INIS; GPO Dep. 

There has been considerable theoretical progress and experi- 
mental development in the study of relativistic nucleus-nucleus 
collisions towards understanding the equation of state of nuclear, 
hadronic and partonic matter. At high energies, research has con- 
centrated on the search for the quark-gluon plasma (QGP) and 
possible chiral symmetry restoration. In these lectures | comment 
on similarities and trends observed in recent results over a wide 
range of incident energies and attempt to provide a common frame- 
work where possible. | also point out future perspectives in the 
search for the QGP at the Relativistic Heavy lon Collider (RHIC), 
and in Particular focus on one experiment to be undertaken. 


11117 (LBL-—33078) Relativistic heavy ion collider: Physics 
and the STAR experiment. Harris, J.W. STAR Collaboration. 
Lawrence Berkeley Lab., CA (United States). Sep 1992. 16p 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO3-76SF00098. (CONF-9209279-2: 11. international 
seminar on high energy physics problems, Dubna (Russian Feder- 
ation), 7-12 Sep 1992). Order Number DE93004709. Source: 
OSTI; NTIS; INIS; GPO Dep. 

An overview of the Relativistic Heavy lon Collider (RHIC) and its 
experimental program is presented. The physics capabilities of 
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STAR, one of two large experiments planned for RHIC, are de- 
scribed through simulations of the measurements anticipated in 
STAR. The STAR experiment will concentrate on hadronic observ- 
ables in the search for the Quark-Gluon Plasma (QGP). An 
emphasis will be placed on event-by-event observables in an at- 
tempt to extract thermodynamic variables of individual events and 
to be able to identify special events characteristic of QGP forma- 
tion. 


11118 (LUNFD6-NFFK-7134-1-37-1992) Backbending in the 
7143/2 band and proton-neutron interactions in '’'Re. Carisson, 
H. (Lund Univ. (Sweden). Dept. of Physics); Bergstroem, M.; Brock- 
stedt, A.; Ekstroem, L.P.; Lyttkens-Linden, J.; Ryde, H.; Bark, R.A.; 
Hagemann, G.B.; Garrett, J.D.; Chapman, R.; Clarke, D.; Khazaie, 
F.; Lisle, J.C.; Mo, J.N. Lund Univ. (Sweden). Dept. of Cosmic and 
Subatomic Physics. Sep 1992. [37] Source: OSTI; NTIS; INIS. 
High spin states in '7'Re have been studied using the reaction 
123Sb(52Cr,4n)'7Re. A backbend in the 1413/2 band of a Re nu- 
cleus has been fully delineated for the first time. A new backbend 
has also been observed in the 5/2*[402] band and other bands 
have been extended to higher spin and added to the level scheme. 
Bandcrossings are interpreted using the CSM and three-band 
mixing calculations. These appear to show evidence for shape- 


coexistence and configuration-dependent neutron pairing. (au) (34 
refs.). 


11119 (MPI-PhE-92-16) Multiplicity distributions in small 
phase-space domains in central nucleus-nucleus collisions. 
Baechier, J. (Fakultaet fuer Physik, Freiburg Univ. (Germany)); 
Hoffmann, M.; Runge, K.; Schmoetten, E.; Bartke, J.; Gladysz, E.; 
Kowalski, M.; Stefanski, P.; Bialkowska, H.; Bock, R.; Brockmann, 
R.; Sandoval, A.; Buncic, P.; Ferenc, D.; Kadija, K.; LjubicNA35 
Collaboration. Max-Planck-institut fuer Physik, Muenchen (Ger- 
many). Werner-Heisenberg-Institut. Oct 1992. 33p. Order Number 
DE93758541. Source: OSTI; NTIS (US Sales Only); INIS. 
Multiplicity distributions of negatively charged particles have 
been studied in restricted phase space intervals for central S + S, 
O + Au and S + Au collisions at 200 GeV/nucleon. It is shown that 
muktplicity distributions are well described by a negative binomial 
form irrespectively of the size and dimensionality of phase space 
domain. A clan structure analysis reveals interesting similarities be- 
tween complex nuclear collisions and a simple partonic shower. 
The lognormal distribution agrees reasonably well with the multiplic- 
ity data in large domains, but fails in the case of small intervals. No 
universal scaling function was found to describe the shape of multi- 
plicity distributions in phase space intervals of varying size. (orig.). 


11120 (MPI-PhE-92-17) The production of hadrons in the 
muon scattering on deuterium and xenon nuclei at 480 
GeV. Soeldner-Rembold, S. Max-Planck-institut fuer Physik, 
Muenchen (Germany). Werner-Heisenberg-institut; Technische 
Univ. Muenchen, Garching (Germany). Fakultaet fuer Physik. Oct 
1992. 164p. (In German). Order Number DE93758628. Source: 
OSTI; NTIS (US Sales Only); INIS. 

For the present thesis the hadronic final states of 6309 muon- 
deuterium events and 2064 muon-xenon events in the kinematical 
range Q?>1 (GeV/c)*, x>0.002, 0.1<y<0.85, 8<W<30 GeV, and 
6>3.5 mrad were studied. The multiplicity distributions of the 
muon-deuterium events and the muon-xenon events were de- 
scribed by means of the negative binomial distribution in intervals 
of the c.m. energy W. The two parameters anti n (mean multiplic- 
ity) and 1/k show for the muon-deuterium events a_ linear 
dependence on In W*. The mean multiplicity anti n on xenon (anti 
n=10.43+0.19) is distinctly higher than on deuterium (anti 
n=7.76+0.07). The rapidity distributions of the positively charged 
and the negatively charged hadrons from muon-deuterium events 
are very well described by the Monte-Carlo program LUND. In the 
two-particle rapidity correlation both short-range and long-range 
correlations can be detected. The two-particle rapidity correlation in 
the xenon data are different from the deuterium data in the back- 
ward range. This difference indicates that the intranuclear cascade 
takes place in a limited range of small rapidities - relatively inde- 
pendently on the residual fragmentation process. (orig.). 


11121 (MPI-PhE-92-21) Production of charged kaons in 
proton-nucleus and nucleus-nucleus collisions at 200 GeV/ 





nucleon. Baechler, J. (Fakultaet fuer Physik, Freiburg Univ. (Ger- 
many)); Hoffmann, M.; Runge, K.; Schmoetten, E.; Bartke, J.; 
Gladysz, E.; Stefanski, P.; Kowalski, M.; Bialkowska, H.; Bock, R.; 
Brockmann, R.; Foka, P.; Guerra, C.; Humanic, T.; Sandoval, A.; 
Buncic,NA-35 Collaboration. Max-Planck-institut fuer Physik, 
Muenchen (Germany). Werner-Heisenberg-Institut. Oct 1992. 30p. 
Order Number DE93758540. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Production of charged kaons in proton-sulphur, proton-gold, 
sulphur-sulphur and oxygen-gokd collisions at 200 GeV/nucleon has 
been studied in the NA35 Streamer Chamber experiment. Rapidity 
and transverse mass distributions as well as mean multiplicities 
were obtained. The results are compared with nucleon-nucleon 
data and with model predictions. (orig.). 


11122 (ORNL/CSD/TM-283) AMPX-77: A modular code 
system for generating coupled multigroup neutron-gamma 
cross-section libraries from ENDF/B-IV and/or ENDF/B-V. 
Greene, N.M.; Ford, W.E. Ill; Petrie, L.M.; Arwood, J.W. Oak Ridge 
National Lab., TN (United States). Oct 1992. 455p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC05- 
840R21400. Order Number DE93005750. Source: OSTI; NTIS; 
INIS; GPO Dep. 

AMPX-77 is a modular system of computer programs that pertain 
to nuclear analyses, with a primary emphasis on tasks associated 
with the production and use of multigroup cross sections. AH basic 
cross-section data are to be input in the formats used by the Eval- 
uated Nuclear Data Files (ENDF/B), and output can be obtained in 
a variety of formats, including its own internal and very general for- 
mats, along with a variety of other useful formats used by major 
transport, diffusion theory, and Monte Carlo codes. Processing is 
provided for both neutron and gamma-my data. The present re- 
lease contains codes all written in the FORTRAN-77 dialect of 
FORTRAN and wig process ENDF/B-V and earlier evaluations, 
though major modules are being upgraded in order to process 
ENDF/B-VI and will be released when a complete collection of us- 
able routines is available. 


11123 (OUP-92-34) Low spin S-band members in '©:162py. 
Guttormsen, M. (and others); Messelt, S.; Tveter, T.S. Oslo Univ. 
(Norway). Fysisk Inst. Oct 1992. [14] Source: OSTI; NTIS; INIS. 
Low spin S-band members are established in '®°-®2Dy. The cou- 
pling between the S-band and the an state band is significant 
in 1©°Dy, but unnoticeable in the '®@Dy isotope. This observation 
appears contrary to theoretical expectations. 11 refs., 8 figs., 1 tab. 


11124 (PSI-PROC—92-01, pp. 96-102) A mathematical 
method for evaluating experimental radionuclide activation 
yield data in charged particle induced reactions. Cincu, E. (inst. 
of Atomic Physis, Cyclotron Lab., Bucharest (Bulgaria)). Paul 
Scherrer Inst. (PSI), Villigen (Switzerland). 1992. (CONF-9109109-: 
4. international workshop on targetry and target chemistry, Villigen 
(Switzerland), 9-12 Sep 1991). In Targetry 91: Proceedings of the 
4. international workshop on targetry and target chemistry. [286] 
Order Number DE93612045. Source: OSTI; NTIS; INIS. 

A method for evaluating experimental Radionuclide Activation 
Yield Data (RAY) for thick targets, effectively characterizing the tar- 
get body properties, applicable to any type of target materials, in 
light charged particle induced reactions, is presented. The RAY 
data are obtained by solving a set of theoretical equations and us- 
ing measured values of the induced radioactivities of the generated 
isotopes, without employing nuclear microscopic cross section, or 
other reference data. Preliminary experiments, using pure and 
compound samples irradiated by 12-13 MeV accelerated 
deuterons, furtherly analyzed by the gamma-ray spectroscopy tech- 
nique provided encouraging results. (author) 2 figs., 18 refs. 


11125 (SAND-—92-1805) Photoneutron production using 
bremsstrahlung from the 14-TW pulsed- power HERMES Ill 
electron accelerator. Sanford, T.W.L. (Sandia National Labs., Al- 
buquerque, NM (United States)); McAtee, W.H.; Halbleib, J.A.; 
Lorence, L.J.; Poukey, J.W.; Kelly, J.G.; Griffin, P.J.; Mock, R.C. 
Sandia National Labs., Albuquerque, NM (United States). Nov 
1992. 58p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-76DP00789. Order Number 
DE93006962. Source: OSTI; NTIS; GPO Dep. 
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An intense reusable source of pulsed photoneutrons has been 
developed that produces about 0.5 or 1.0 x 10'* neutrons in a 
~15 ns pulse from natural lead or depleted uranium, respectively, 
on the HERMES Ill electron accelerator. Corresponding to this 
source, a numerical model has been developed that is applicable 
to other pulsed-power systems. If Vp represents the peak voltage 
of HERMES Ili measured in MV, then model predictions show that 
over the range 12 MV < Vp < 20 MV, the number of neutrons pro- 
duced per incident electron is 7.2 x 10-*(Vp - 11)? and 1.2 x 


10-®(V, - 7.4)? in lead and uranium, respectively. Measurements 
using a set of nuclear activation foils confirm these predictions as 
well as predictions of the spatial and spectral distribution of the 
neutrons at Vp = 19 MV. 


11126 (UCRL-ID-111041) A study of Gamow-Teller 
strength in A=37 nuclei. Aufderheide, M.B. (Lawrence Livermore 
National Lab., CA (United States)); Bloom, S.D.; Resler, D.A.; 
Goodman, C.D. Lawrence Livermore National Lab., CA (United 
States); Indiana Univ., Bloomington, IN (United States). 14 
Apr 1992. 29p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. Order Number 
DE93005738. Source: OSTI; NTIS; INIS; GPO Dep. 

An analysis is made of the recent 6+ decay measurements of 
Garcia et al., in order to see whether the 1981 °7Cli(p,n)®”Ar mea- 
surements of Rapaport et al. are consistent with them. Garcia et 
al., were not able to determine the amount of Gamow-Teller 
strength in the isobaric analog state (IAS) or the Coulomb mixing 
of Fermi strength to a state near the IAS, and were forced to deter- 
mine the amount of Gamow-Teller strength in the daughter 1371 
keV state by making the branching ratios sum to unity. These 
uncertainties leave a range of possible values open which we in- 
vestigate. We find that the experiments are consistent within part of 
this range. We also examine the effect of this range of allowed val- 
ues on solar and supernova neutrino cross sections of °7Cl and 
find weak dependence on the uncertainties described here. We 
discuss how this range can be narrowed so that the consistency of 
the two experiments can be conclusively tested. 
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Refer also to citation(s) 8805, 9903, 10857, 10946, 10947, 10964, 
10998, 11009, 11015, 11018, 11019, 11025, 11047, 11053, 11057, 
11059, 11062, 11063, 11065, 11103, 11104, 11106, 11108, 11110, 
117171, 11113, 11114, 11119, 11120, 11121, 11123, 11130 
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Refer also to citation(s) 7820, 9951, 9992, 11039, 11122, 11125, 
11224, 11536, 11548, 11586 


11127 (CEA-CONF—10844) Delayed neutron yields for 39 
fissile systems. Blachot, J. CEA Centre d'Etudes de Grenoble, 38 
(France). Direction des Sciences de la Matiere. 1991. [4] (CONF- 
910503—: International conference on nuclear data for science and 
technology, Juelich (Germany), 13-17 May 1991). Source: OSTI; 
NTiS (US Sales Only); INIS. 

Accurate knowledge of absolute delayed neutron yields (vd) 
needs to be improved. A method to derive the antixd is to do a 
summation calculation using cumulative fission yields (CU) and de- 
layed neutron branching (Pn) for all precursors. For the 'CU’ we 
have taken the data from the JEF-2 file for 3 fissile systems. We 
have also done the calculations with the ‘CU’ distributed by Wahl 
for U233T, U235T and F, U238F, PU239T, PU241T. In JEF-2 we 
have 'Pn’ data for 156 precursors, almost 100 coming from experi- 
mental results and the others from a calculation by Klapdor. The 
results are compared with the last evaluations for the systems al- 
ready measured. The relative uncertainty is three times higher for 
the ‘CU’ than for the Pn. 


11128 (CONF-9204144-) The 14th Wemer Brandt work- 
shop on charged particle penetration phenomena. Oak Ridge 
National Lab., TN (United States). Nov 1992. 280p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO5- 
840R21400. From 14. Werner Brandt workshop on charged 
particle penetration phenomena; Oak Ridge, TN (United States); 
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30 Apr - 30 may 1992. Order Number DE93005700. Source: OSTI; 
NTIS; INIS; GPO Dep. 

This report discusses the following topics: Phase effect in the 
energy loss of H projectiles in Zn targets: Experimental evidence 
and theoretical explanation; Molecular orbital theory for the stop- 
ping power of atoms in condensed matter: The case of He on 
metals; Non-linear screening at finite projectile velocities; Effect of 
image charge and charge exchange on the trajectory in grazing 
ion-surface collisions “skipping motion” and acceleration of multi- 
charged ions; Threshold ionization processes; The surface barrier 
for a simple metal: A first principles comparison between density 
functional theory and self-energy calculations; Multiphonon interac- 
tions in atom-surface scattering; Calculations of radiation-induced 
DNA damage; Radiation damage to DNA; Monte Carlo calculations 
of electron transport in high electric fields; Knock-on electrons 
produced in collisions of 6.4 TeV sulfur ions with fixed targets; Col- 
lective surface excitations in metals and thin films; Electron 
emission during multicharged ion-metal surface interaction; In- 
tramolecular secondary collision contributions to cusp shapes and 
yields; Self energy approach to the energy loss in STEM; Atomic 
force microscopy of DNA strands absorbed on Mica; Photon scan- 
ning tunneling spectroscopy; Luminescence and electron emission 
from ion bombardment of solid Argon;Evaluation of soft X-ray yield 
of Al from 27.557 MeV neutral particles; Interpretation of EELS near 
edge fine structure at the 50 MeV Level; Organic ion imaging using 
Sims; Energy gap effect in stopping power; Stopping power data 
analysis; Calculations of electron ionization cross sections for K, L, 
and M shells; and Fractofusion mechanism (theory of cold fusion). 


11129 (FEI-2026) On bilinear functionals application for 
calculation of medium perturbation effects in radiation trans- 
port problems. Petrov, Eh.E. Gosudarstvennyj Komitet po 
Ispol'zovaniyu Atomnoj Ehnergii SSSR, Obninsk (Russian Federa- 
tion). Fiziko-Ehnergeticheskij Inst. 1989. [9] (In Russian). Source: 
OSTI; NTIS (US Sales Only); INIS. 

A problem of radiation transport in medium with perturbations is 
studied. Generalized problem of calculating effect from strong per- 
turbation of the medium, using bilinear functionals, is considered 
for the case, when space regions of radiation source and defector 
are separate. Some interesting and useful properties of bilinear 
functionals have been revealed. 6 refs.; 1 fig.; 2 tabs. 


11130 FEI-2220) inelastic scattering of 1-25 MeV neutrons 
by Su, 28U. Kornilov, N.V.; Kagalenko, A.B.; Baryba, V.Ya.; Bal- 
itskij, A.V.; Androsenko, A.A.; Androsenko, P.A. Gosudarstvennyj 
Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Obninsk (Rus- 
sian Federation). Fiziko-Ehnergeticheskij Inst. 1991. [26] (In 
Russian). Source: OSTI; NTIS (US Sales Only); INIS. 

Neutron inelastic scattering cross sections on “5U and 28U 
were measured for incident neutron energies 1-2,5 MeV. Methods 
of data processing and neutron flux determination are described in 
details. Neutron flux attenuation and multiple scattering corrections 
were calculated using Monte Carlo code BRAND. Systematic un- 
certainty of the results, obtained from fission neutron spectra 
analysis, is equal 3.2%. From comparison the results and other 
works data, (including evaluations for neutrons with energy <1 


MeV) were made some proposals for future investigations. 11 refs.; 
10 figs.; 4 tabs. 


11131 (IC-92/335) Nuclear scattering of polarized neutron 
by crystal with polarized nucleus in presence of surface 
diffraction. Nguyen Dinh Dung. International Centre for Theoretical 
Physics, Trieste (italy). Oct 1992. [7] Source: OSTI; NTIS (US 
Sales Only); INIS. 

In this article the effective cross-section of inelastic scattering of 
polarized neutron by crystal with polarized nucleus in the presence 
of surface diffraction is obtained and discussed. (author). 3 refs. 


11132 (IC-92/349) Total diffraction reflection of polarized 
neutrons by crystal surface with polarized nucleus. Nguyen 
Dinh Dung. International Centre for Theoretical Physics, Trieste 
(Italy). Oct 1992. [6] Source: OSTI; NTIS (US Sales Only); INIS. 

In this article the differential cross-section of total diffraction re- 
flection of polarized neutrons by crystal surface with polarized 
nucleus are obtained and discussed. (author). 3 refs. 
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11133 (IEN-24/91) A spectral nodal method for the solu- 
tion of the Sn equations in x,y geometry for highly absorbing 
deep penetration problems. Barros, R.C. de. Instituto de Engen- 
haria Nuclear (IEN), Rio de Janeiro, RJ (Brazil). Sep 1991. [27] (in 
Portuguese). Source: OSTI; NTIS (US Sales Only); INIS. 

Presented here is an attempt to improve the accuracy of trans- 
port nodal methods applied to deep penetration transport problems 
in x, y-geometry. The resulting nodal method uses the Spectral 
Green's Function (SGF) scheme for solving the one-dimensional 
transverse-integrated S, exponential nodal equations with no spa- 
tial truncation error. Based on the physics of deep penetration 
problems, we approximate the transverse leakage terms by ap- 
proximate exponential shape functions. We show in numerical 
calculation that the SGF-Exponential Nodal (SGF-Exp N) method is 
much more accurate than other transport nodal methods for 
coarse-mesh deep penetration problems, specially in highly ab- 
sorbing media. (author). 


11134 (INIS-mf-13397) Numerical solution of neutron 
transport equations in discrete ordinates and slab geometry. 
Serrano Pedraza, F. Instituto Politecnico Nacional, Mexico City 
(Mexico). Escuela Superior de Fisica y Matematicas. 1985[123] (In 
Spanish). Order Number DE93610131. Source: OSTI; NTIS (US 
Sales Only); INIS. 

An unified formalism to solve numerically, between other equa- 
tion, the neutron transport in discrete ordinates, slab geometry, 
several energy groups and independents of time, has been devel- 
oped recently. Such a formalism cover some of the conventional 
schemes as diamond difference, (WDD) characteristic step (SC) 
lineal characteristic (LC), quadratic characteristic (QC) and lineal 
discontinuous. Unified formation gives before hand the conver- 
gence order of the previously selected scheme. It allows besides to 
generate a big amount of numerical schemes, with which is also 
possible to solve numerical equations as soon as neutron trans- 
port. The objective of this work was to solve the neutron transport 
equations in slab geometry and discrete ordinates considering 
several energy groups without to take under advisement time de- 
pendence based in the above mentioned unified formalism. It was 
necesary to design a computer code with the name TNOD1 
(Neutron transport in discrete ordinates and 1 dimension) which in- 
cludes each one of the schemes already pointed out. there exist 
two numerical schemes, also recently developed, quadratic contin- 
uous (QC) and cubic continuous (CN), although covered by unified 
formalism, it has been possible to include them inside this com- 
puter code without make substantial changes in its structure. The 
derivative of neutron transport equation independent of time is 
taken, for angular flux, including boundary conditions and disconti- 
nuity. The neutron transport equations are obtained in multigroups, 
independents of time, for approximation of discrete ordinates. De- 
scription of theory related with unified formalism and its relationship 
with mentioned discretization schemes is presented .The computer 
code developed is described and different numerical results ob- 
tained with TNOD1 program are shown. 


11135 (INIS-SU-339/A, pp. 46-47) Relative shield efficiency 
comprising thermal neutron absorbers. Koshelev, A.S.; Ver- 
shinin, V.G.;  Posel'skij, V.B. Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (Russian Federa- 
tion). Inst. Atomnoj Ehnergii. 1991. [48] (In Russian). In Physics of 
nuclear reactor: Scientific-technical collection. Order Number 
DE93617736. Source: OSTI; NTIS (US Sales Only); INIS. 

The results of experimental investigations into the efficiency of 
shields containing '°B, cadmium, gadolinium and dysprosium are 
presented. The investigations were performed in Pu-Be source neu- 
tron field slowed-down by ~5 cm thick layer of polyethylene. The 
data are presented in the form of attenuation coefficients relatively 
to a nondisturbed field which have been determined by correspond- 
ing ratios of U%5 fission detector responses. 3 refs.; 1 figs.; 1 tab. 


11136 (JINR-14-91-388) Application of the X-ray diffrac- 
tometer DRON to the study of long period structures. Gordelij, 
V.1.; Lushchikov, V.I.; Syrykh, A.G.; Cherezon, V.G. Joint Inst. for 
Nuclear Research, Dubna (Russian Federation). Lab. of Neutron 


Physics. 1991. [11] (In Russian). Source: OSTI; NTIS (US Sales 
Only); INIS. 





It is shown that the stock-produced X-ray diffractometer DRON 
can be adapted for the study of long period structures up to ~150 
A. The experimental data on small-angle diffraction spectra, mea- 
sured on it, from both lamellar and lateral structures of biological 
and lipid membranes are reported. The data show that lattice con- 
stants of these structures could be determined within the accuracy 
of 1 A. 15 refs.; 7 figs. 


11137 (JINR-R-3-91-415) Measurement of the ultracold 
neutrons loss coefficient in beryllium power. Golikov, V.V.; Ig- 
natovich, V.K.; Kulagin, E.N. Joint Inst. for Nuclear Research, 
Dubna (Russian Federation). Lab. of Neutron Physics. 1991. [14] 
(In Russian). Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to Yad. Fiz. 

The ultracold neutrons (UCN) reflection from beryllium powder at 
different slab thicknesses and different packing densities is mea- 
sured. The reduced UCN loss coefficient n=(1.75+0.35)x10-* for 
thermally untreated beryllium is extracted from experimental data. 
The formerly obtained experimental results on UCN reflection from 
beryllium after high temperature outgasing are reconsidered. The 
loss coefficient n at room temperature in this case is obtained to 
be (6.4+2.5)x10-°, which is an order of magnitude higher the 
theoretical one. The extraction of the loss coefficient from the ex- 
perimental data is based on the modified diffusion theory where 
albedo reflection depends on packing density. 15 refs.; 3 figs. 


11138 (KlYal-92-8) Monte Cario algorithms in simulation of 
26-decay and penetration of electrons through matter. Tretyak, 
V.1. AN Ukrainskoj SSR, Kiev (Ukraine). Inst. Yadernykh Issle- 
dovanij. 1992. [12] (In Russian). Source: OSTI; NTIS (US Sales 
Only); INIS. 

The algorithms are described what are used to sample the 
random variables with probability density functions which are con- 
nected with problems of simulation of 26-decay and electron 
penetration through matter (the initial spatial, angular and energy 
distributions of electrons, angular deflections as the result of multi- 


ple scattering, energy losses etc.). 23 refs.; 1 fig. (author). 


11139 (LA-12433) Monte Carlo variance reduction ap- 
proaches for non-Boltzmann tallies. Booth, T.E. Los Alamos 
National Lab., NM (United States). Dec 1992. 70p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-36. Order Number DE93005665. Source: OSTI; NTIS; INIS; 
GPO Dep. 

Quantities that depend on the collective effects of groups of par- 
ticles cannot be obtained from the standard Boltzmann transport 
equation. Monte Carlo estimates of these quantities are called non- 
Boltzmann tallies and have become increasingly important recently. 
Standard Monte Carlo variance reduction techniques were de- 
signed for tallies based on individual particles rather than groups of 
particles. Experience with non-Boltzmann tallies and analog Monte 
Carlo has demonstrated the severe limitations of analog Monte 
Carlo for many non-Boltzmann tallies. In iact, many calculations 
absolutely require variance reduction methods to achieve practical 
computation times. Three different approaches to variance reduc- 
tion for non-Boltzmann tallies are described and shown to be 
unbiased. The advantages and disadvantages of each of the ap- 
proaches are discussed. 


11140 (LA-12452-MS) New approach to the interaction of 
cosmic rays with nuclei in spacecraft shielding and the human 
body. Bush, B.W.; Nix, J.R. Los Alamos National Lab., NM (United 
States). Jan 1993. 50p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. Order Number 
DE93006263. Source: OSTI; NTIS; INIS; GPO Dep. 

The interaction of high-energy cosmic rays with nuclei in space- 
craft shielding and the human body is important for manned 
interplanetary missions and is not well understood either experi- 
mentally or theoretically. We present a new theoretical approach to 
this problem based on classical hadrodynamics for extended nucle- 
ons, which treats nucleons of finite size interacting with massive 
meson fields. This theory represents the classical analogue of the 
quantum hadrodynamics of Serot and Walecka without the as- 
sumptions of the mean-field approximation and point nucleons. It 
provides a natural covariant microscopic approach to collisions 
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between cosmic rays and nuclei that automatically includes space- 
time non-locality and retardation, nonequilibrium phenomena, 
interactions among all nucleons, and particle production. Unlike 
previous models, this approach is manifestly Lorentz covariant and 
satisfies a priori the basic conditions that are present when cosmic 
rays collide with nuclei, namely an interaction time that is 
extremely short and a nucleon mean-free path, force range, and in- 
ternucleon separation that are all comparable in size. We review 
the history of classical meson-field theory and derive the classical 
relativistic equations of motion for nucleons of finite size interacting 
with massive scalar and vector meson fields. 


11141 (LA-UR-92-2349) A “local” exponential transform 
method for global variance reduction in Monte Carlo transport 
problems. Baker, R.S. (Los Alamos National Lab., NM (United 
States)); Larsen, E.W. Los Alamos National Lab., NM (United 
States). [1992]. 7p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. (CONF-930404-1: 
International topical meeting on mathematical methods and super- 
computing in nuclear application (M&C+SNA '93), Karlsruhe 
(Germany), 19-23 Apr 1993). Order Number DE92018992. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Numerous variance reduction techniques, such as _ splitting/ 
Russian roulette, weight windows, and the exponential transform 
exist for improving the efficiency of Monte Carlo transport calcula- 
tions. Typically, however, these methods, while reducing the 
variance in the problem area of interest tend to increase the vari- 
ance in other, presumably less important, regions. As such, these 
methods tend to be not as effective in Monte Carlo calculations 
which require the minimization of the variance everywhere. Re- 
cently, “Local” Exponential Transform (LET) methods have been 
developed as a means of approximating the zero-variance solution. 
A numerical solution to the adjoint diffusion equation is used, along 
with an exponential representation of the adjoint flux in each cell, 
to determine “local” biasing parameters. These parameters are 
then used to bias the forward Monte Carlo transport calculation in 
a manner similar to the conventional exponential transform, but 
such that the transform parameters are now local in space and en- 
ergy, not global. Results have shown that the Local Exponential 
Transform often offers a significant improvement over conventional 
geometry splitting/Russian roulette with weight windows. Since the 
biasing parameters for the Local Exponential Transform were de- 
termined from a low-order solution to the adjoint transport problem, 
the LET has been applied in problems where it was desirable to 
minimize the variance in a detector region. The purpose of this pa- 
per is to show that by basing the LET method upon a low-order 
solution to the forward transport problem, one can instead obtain 
biasing parameters which will minimize the maximum variance in a 
Monte Carlo transport calculation. 


11142 (LA-UR-92-4364) Implementation of a Monte Carlo 
algorithm for neutron transport on a massively parallel SIMD 
machine. Baker, R.S. Los Alamos National Lab., NM (United 
States). [1992]. 9p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. (CONF-930404-2: 
International topical meeting on mathematical methods and super- 
computing in nuclear application (M&C+SNA ’93), Karlsruhe 
(Germany), 19-23 Apr 1993). Order Number DE93005461. Source: 
OSTI; NTIS; INIS; GPO Dep. 

We present some results from the recent adaptation of a vector- 
ized Monte Carlo algorithm to a massively parallel architecture. 
The performance of the algorithm on a single processor Cray Y- 
MP and a Thinking Machine Corporations CM-2 and CM-200 is 
compared for several test problems. The results show that signifi- 
cant speedups are obtainable for vectorized Monte Carlo 
algorithms on massively parallel machines, even when the algo- 
rithms are applied to realistic problems which require extensive 
variance reduction. However, the architecture of the Connection 
Machine does place some limitations on the regime in which the 
Monte Carlo algorithm may be expected to perform well. 


11143 (UM-P-92/57) Interferometry with particles of non- 
zero rest mass. Opat, G.!. Melbourne Univ., Parkville, VIC 
(Australia). School of Physics. [1992]. [12] Sponsored by Australian 
Research Council, Canberra, ACT (Australia). Source: OSTI; NTIS 
(US Sales Only); INIS. 
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Interferometry as a space-time process is described. Starting 
from this viewpoint, a convenient formalism for the phase shifts 
which arise in particle interferometry is developed. This formalism 
is based on a covariant form of Hamilton's action principle and La- 
grange’s equations of motion. It will be shown that this Lorentz 
invariant formalism yields a simple perturbation-theoretic expres- 
sion for the general phase shift that arises in matter wave 
interferometry. The resulting formalism will be used to analyse the 
Sagnac effect, gravitational field measurements, and several 
Aharonov-Bohm-like topological phase shifts. 16 refs., 4 refs. 
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11144 (IC—92/278) Monte Carlo simulations of a two- 
dimensional hard dimer system. Wojciechowski, K.W. 
(international Centre for Theoretical Physics, Trieste (Italy)); 
Branka, A.C.; Frenkel, D. International Centre for Theoretical 
Physics, Trieste (italy). Sep 1992. [37] Source: OSTI; NTIS (US 
Sales Only); INIS. 

Monte Carlo simulations of a system of two-dimensional hard, 
homonuclear dimers are reported. The equation-of-state, structural 
and orientational properties, and the free energy were computed 
for the fluid phase and several crystalline and non-crystalline (non- 
periodic) solid structures. The differences in the Gibbs free energy 
between the various solid structures were found not to exceed 
0.1kgT per particle. This is much iess than the contribution to the 
entropy per particle due to degeneracy of the ‘ground state’ of the 
non-periodic solid which amounts to 0.857kgT. Hence, the thermo- 
dynamically stable solid structure of the system corresponds to a 
set of non-periodic arrangements of the molecular centres of mass 
and orientations. The coexistence pressure of the non-periodic 
solid and fluid is determined; it is located within the observed nar- 
row hysteresis region. It is shown that structures of the crystalline 
solids are well approximated by a simple lattice model. (author). 40 
refs, 15 figs, 7 tabs. 
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Refer also to citation(s) 9561, 11155, 11186 


11145 (GSI-92-65(prepr.)) Nuclear size correction to the 
electron self energy. Mohr, P.J. (National Inst. of Standards and 
Technology, Gaithersburg, MD (United States)); Soff, G. 
Gesellschaft fuer Schwerionenforschung mbH, Darmstadt (Ger- 
many). Oct 1992. 13p. Order Number DE93758536. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The nuclear size correction to the self energy of an electron in 
the 1S; 2, 2S; /2, or 2P;/2 state in hydrogenlike ions is calculated. 
The results modify theoretical predictions required for experimental 
tests of quantum electrodynamics (QED) in strong fields, and they 
resolve differences among previous calculations for the Lamb shift 
in hydrogenlike uranium. Results are presented for a number of el- 
ements ranging from iron (Z=26) to fermium (Z=100). An estimate 
of the nuclear model dependence of the effect is made, and based 
on the numerical results, a simple formula for the correction as a 
function of the nuclear radius is provided. (orig.). 


11146 (IC-92/318) The additional contribution caused by 
Coulomb interaction to the exciton dispersion in multiple 
quantum wells and superlattices for direct band gap cubic 
semiconductors. Nguyen Ai Viet (International Centre for Theoret- 
ical Physics, Trieste (Italy)); Nguyen Thi Que Huong; Le Qui 
Thong. International Centre for Theoretical Physics, Trieste (italy). 
Oct 1992. [6] Source: OSTI; NTIS (US Sales Only); INIS. 

The exciton dispersion in multiple quantum wells and superlat- 
tices is studied for direct band gap cubic semiconductors in the 
three-band-model. The Coulomb interaction between the light and 
heavy exciton states in different wells is calculated. This leads to a 


direction dependence and split of the exciton dispersion. (author). 
21 refs. 


11147 (1C-92/320) On the theory of phonoriton in cubic 
semiconductors with a degenerate valence band. Nguyen Ai 
Viet (international Centre for Theoretical Physics, Trieste (Italy)); 
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Nguyen Thi Que Huong; Le Qui Thong. International Centre for 
Theoretical Physics, Trieste (Italy). Oct 1992. [12] Source: OSTI; 
NTIS (US Sales Only); INIS. 

The "phonoriton” is an elementary excitation constructed from an 
exciton polariton and phonon in semiconductors under intense ex- 
citation by an electromagnetic wave near the exciton resonance 
(L.V. Keldysh and A.L. Ivanov, 1982). In this paper we develop a 
theory of phonoriton in direct band gap cubic semiconductor with a 
degenerate valence band using the simple model of J.L. Birman 
and B.S. Wang (1990). In addition to experimental proofs of the ex- 
istence of phonoriton we propose an experiment to measure its 
flight time. (author). 33 refs. 


11148 (IC-92/321) The effect of pressure and quadrupolar 
interactions on the nematic-isotropic transition properties: Nu- 
merical results for a system of prolate ellipsoids including 
second and fourth rank orientational order parameters. Singh, 
K. Intemational Centre for Theoretical Physics, Trieste (Italy). Oct 
1992. [7] Source: OSTI; NTIS (US Sales Only); INIS. 

The theory of isotropic-nematic transition described in earlier 
papers is applied to investigate the influence of quadrupolar inter- 
actions and pressure on the stability, ordering and thermodynamic 
transition properties retaining second and fourth rank orientational 
order parameters in the calculation for a system of hard ellipsoids 
of revolution characterized by its length-to-width ratio (x9 = 2a/2b). 
Results are in accordance with experimental observations. (author). 
9 refs, 1 tab. 


11149 (IC—92/383) Ab Initio pair potentials. Cardenas, M.; 
Sundararajan, V.; Kumar, V. International Centre for Theoretical 
Physics, Trieste (Italy). Nov 1992. [18] Source: OSTI; NTIS (US 
Sales Only); INIS. 

We present pair potentials for Cu and Al obtained by using the 
method of Moebius transform introduced by Chen (Phys. Rev. Lett. 
64, 1193 (1990)) to invert the cohesive energy. Calculations of the 
cohesive energy have been done both in the fec and bec struc- 
tures using the linear combination of muffin-tin orbital method. 
While for Cu the potentials are found to be quite similar in the two 
structures, a strong dependence has been obtained for Al. Possi- 
bilities to incorporate aspects of many body interactions in this 
formulation are discussed using the idea of the effective medium 
theory. (author). 15 refs, 4 figs. 


11150 (LAMP-—92/3) A new strategy for the calculation of 
the Cl oscillator strengths for the lowest lying autoionizing 
level In the Na Isoelectronic sequence. LAMP series report 
(Laser, Atomic and Molecular Physics). Tiwary, S.N. International 
Centre for Theoretical Physics, Trieste (Italy). Nov 1992. [12] 
Source: OSTI; NTIS (US Sales Only); INIS. 

We report Hartree-Fock and configuration-interaction calculations 
of both the length and velocity forms of the oscillator strengths for 
the resonance excitation 1s°2s*2p®3s?S*, — 1s?2s*2p°3s* *P, 
transition, which leads to autoionization (Auger transition), in sev- 
eral ions of the sodium isoelectronic sequence both in LS and 
intermediate coupling schemes employing a new strategy. The 
method is computationally economical and capable of yielding en- 
couraging results. (author). 5 refs, 1 fig., 5 tabs. 


11151 (LAMP-—92/4) Excitation mechanisms for XUV and X- 
ray lasers. LAMP series report (Laser, Atomic and Molecular 
Physics). El-Sherbini, T.M. (international Centre for Theoretical 
Physics, Trieste (Italy)); Arrubban, M.M. International Centre for 
Theoretical Physics, Trieste (Italy). Nov 1992. [8] Source: OSTI; 
NTIS (US Sales Only); INIS. 

Two excitation mechanisms leading to lasing action in the ex- 
treme ultraviolet and soft X-ray spectral regions are proposed. 
Boron- like ions of Mg VIII, Al IX and Si X plasmas are used as the 
active laser material. The upper laser level is the metastable 
1s*2s?4p(*p) state while the lower level is the short lived 
1s*2s*3d(*D) state. (author). 10 refs, 1 fig., 3 tabs. 
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11152 (IC-92/221) On the estimation of matrix elements 
for optical transitions in semiconductors. Hassan, A.R. Interna- 
tional Centre for Theoretical Physics, Trieste (Italy). Sep 1992. [12] 
Source: OSTI; NTIS (US Sales Only); INIS. 

A semi-empirical method is used to calculate the numerical val- 
ues of the interband momentum matrix elements of the allowed 
optical transitions in semiconductors. This method is based on the 
evaluation of the ratio of the two-photon and one-photon absorp- 
tion coefficients and the compare the result with the corresponding 
experimental values in a number of semiconductors both for direct 
and indirect transition processes. The numerical values of the 
momentum matrix elements are compared with the convenient the- 
oretical calculations available. The result is found to agree fairly 
well with the corresponding values computed using the k-vector - 
p-vector perturbation theory. (author). 19 refs, 2 figs, 2 tabs. 


11153 (IC—92/222) Biexciton formation by two-photon ab- 
sorption in quantum wells. Hassan, A.R. International Centre for 
Theoretical Physics, Trieste (Italy). Sep 1992. [7] Source: OSTI; 
NTIS (US Sales Only); INIS. 

Direct creation of biexciton states by two-photon absorption in 
quantum well structure semiconductors is investigated theoretically. 
The two-photon transition rate to biexciton as a final state is analyt- 
ically calculated for both photon polarization configurations. The 
biexciton matrix element has been estimated adopting a more 
accurate variational parameters wave functions. A numerical appli- 
cation for GaAs Quantum Well (QW) shows that the biexciton 
two-photon absorption coefficient, a‘) (biex) for both polarization 
is enhanced over the exciton two-photon absorption coefficient, 
a'?) (Ex), by an order of magnitude. This enhancement is, essen- 
tially, found to arise from the resonance effect and the structure of 
the matrix elements involved in the two processes. Furthermore, 
a) (biex), in GaAs QW is four order of magnitude larger than a!) 
(biex) in bulk GaAs. This large increase is due to the spatial con- 
finement of the carriers in the QW. (author). 9 refs, 1 tab. 


11154 (IC—92/223) Direct creation of excitonic molecules 
by two-photon absorption in quantum wells. Hassan, A.R. Inter- 
national Centre for Theoretical Physics, Trieste (Italy). Sep 1992. 
[14] Source: OSTI; NTIS (US Sales Only); INIS. 

A theory of the direct creation of excitonic molecule (biexciton) 
by direct two-photon absorption in semiconductor quantum well 
structures is developed. Analytical expression of the biexciton two- 
photon absorption coefficient is given for both photon polarizations. 
Excitonic-interband-two-photon and exciton one-photon processes 
in Quantum Wells (QW) have also been investigated. The analyti- 
cal forms and numerical values of the momentum matrix elements 
involved in each process are provided. The biexciton matrix ele- 
ment has been calculated adopting a six-parameter variational 
wave function. A numerical estimation for GaAs QW shows that 
the biexciton two photon absorption (BTPA) process dominates the 
other processes by different orders of magnitude. This enhance- 
ment essentially comes from the resonance effect and the structure 
of the matrix elements included in each process. Furthermore, the 
(BTPA) process in QW for both polarizations is enhanced over its 
bulk value by about 4 and 5 orders of magnitude respectively. This 
increase is interpreted as due to the spatial confinement of the 
QW. (author). 16 refs, 4 tabs. 


11155 (IC-92/261) A study of vibrational relaxation of 
electronically-excited molecules. Datsyuk, V.V. (T. Shevchenko 
Univ., Kiev (Ukraine). Lab. of Theoretical Physics); Izmailov, |.A.; 
Kochelap, V.A. International Centre for Theoretical Physics, Trieste 
(Italy). Sep 1992. [26] Source: OSTI; NTIS (US Sales Only); INIS. 
The time kinetics of the vibrational relaxation of excimers is stud- 
ied in the diffusional approximation. Simple formulae for functions 
of nonstationary vibrational distribution are found for the electroni- 
cally excited molecules. Some spectral-kinetic dependencies of the 
excimer luminescence are explained in a new way. The possibilities 
of the determination of excimer parameters are discussed. The de- 
pendence of energetical characteristics of excimer lasers on these 
parameters is particularly emphasized. (author). 22 refs, 5 figs. 


11156 (I\C-92/348) Contribution of all excited states to ZFS 
of a °S-state. Wang Kangying. International Centre for Theoretical 


Physics, Trieste (Italy). Oct 1992. [10] Source: OSTI; NTIS (US 
Sales Only); INIS. 

The rank-four spin-Hamiltonian parameter b°, and the rank-two 
term b°, of a 3d° ion are examined by diagonalizing the complete 
energy matrices using SO mechanism in tetragonal symmetry. It is 
shown that the parameter b°, arises mainly from the interaction of 
a ®S-state with the spin quartets, but the calculation b°, must con- 
sider the contribution of the spin doublets. it makes no difference 
in the cubic field, where the quartets only play the role of a bridge. 
Numerical calculation for Mn** ions in CaWO, show that EPR 
zero-field splitting parameters might have uniformly been inter- 
preted by using SO mechanism. (author). 14 refs, 3 tabs. 


11157 (INIS-mf—-13436, pp. 1.6) Spectroscopy study of si- 
ver hexacyanoferrates from different provenances. Fernandez 
Bertran, J. (Centro Nacional de Investigaciones Cientificas (CNIC), 
Havana (Cuba)); Blanco Pascual, J.; Onate, J. de; Diaz Aguila, C.; 
Reguera Ruiz, E. Comision Nacional de Energia Atomica, Buenos 
Aires (Argentina). 1992. [164] (CONF-9210294-: LACAME ’92: 
Latin American conference on the applications of the Moessbauer 
effect, Buenos Aires (Argentina), 5-9 Oct 1992). In Latin American 
conference on the applications of the Moessbauer effect. Order 
Number DE93615942. Source: OSTI; NTIS (US Sales Only); INIS. 
Short communication. FERRICYANIDES/moessbauer _ effect; 
FERROCYANIDES/moessbauer effect; FCC LATTICES; FERRI- 
CYANIDES; FERROCYANIDES; INFRARED SPECTRA; SILVER 
COMPOUNDS; STRUCTURAL CHEMICAL ANALYSIS 


11158 (INIS-mf-13436, pp. 2.4) Moessbauer study of Mn 
doped synthetic Ilvaite. Cesena, M. (Technische Univ. Braun- 
schweig (Germany)); Melo, M.A.C. de; Litterst, F.J.; Amthauer, G. 
Comision Nacional de Energia Atomica, Buenos Aires (Argentina). 
1992. [164] (CONF-9210294-: LACAME '92: Latin American con- 
ference on the applications of the Moessbauer effect, Buenos Aires 
(Argentina), 5-9 Oct 1992). In Latin American conference on the 
applications of the Moessbauer effect. Order Number 
DE93615942. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. DOPED MATERIALS/moessbauer effect; 
ILVAITE/doped materials; COUPLING; ILVAITE; IRON COM- 
POUNDS; MAGNETIC SEMICONDUCTORS; MANGANESE; 
RELAXATION; TEMPERATURE DEPENDENCE 


11159 (INIS-mf—13436, pp. 3.4) Investigation on the 
pseudo-binary Fe2(Co,Nb;_,) system. Ardisson, J.D. (Minas 
Gerais Univ., Belo Horizonte, MG (Brazil). Dept. de Fisica); Per- 
siano, A.I.C.; Mansur, R.A.; Raposo, M.T. Comision Nacional de 
Energia Atomica, Buenos Aires (Argentina). 1992. [164] (CONF- 
9210294—: LACAME '92: Latin American conference on the 
applications of the Moessbauer effect, Buenos Aires (Argentina), 5- 
9 Oct 1992). In Latin American conference on the applications of 
the Moessbauer effect. Order Number DE93615942. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication. BINARY ALLOY SYSTEMS/iron com- 
plexes; BINARY ALLOY SYSTEMS/moessbauer effect; COBALT 
COMPOUNDS; CRYSTAL STRUCTURE; HYPERFINE STRUC- 
TURE; NIOBIUM COMPOUNDS; PARAMAGNETISM; X-RAY 
DIFFRACTION 


11160 (INIS-mf-13436, pp. 3.6) Isomer shifts in ZroFe and 
Zr3Fe. Petrilli, HM. (Sao Paulo Univ., SP (Brazil). Inst. de Fisica); 
Pessoa, S.F. Comision Nacional de Energia Atomica, Buenos 
Aires (Argentina). 1992. [164] (CONF-9210294—: LACAME ’92: 
Latin American conference on the applications of the Moessbauer 
effect, Buenos Aires (Argentina), 5-9 Oct 1992). In Latin American 
conference on the applications of the Moessbauer effect. Order 
Number DE93615942. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. ISOMER SHIFT/moessbauer effect; ZIR- 
CONIUM ALLOYS/isomer shift; ZIRCONIUM ALLOYS/moessbauer 
effect; CRYSTAL STRUCTURE; DENSITY; ELECTRONIC STRUC- 
TURE; IRON 57; SPIN 


11161 (INIS-mf-13436, pp. 0.10) Moessbauer spectroscopy 
of frozen solutions. Vertes, A. (Eoetvoes Lorand Tudomanye- 
gyetem, Budapest (Hungary)). Comision Nacional de Energia 
Atomica, Buenos Aires (Argentina). 1992. [164] (CONF-9210294—: 
LACAME 'S2: Latin American conference on the applications of the 
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Moessbauer effect, Buenos Aires (Argentina), 5-9 Oct 1992). In 
Latin American conference on the applications of the Moessbauer 
effect. Order Number DE93615942. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. SOLUTIONS/moessbauer effect; SOLU- 
TIONS/structural chemical analysis; ELECTRON EXCHANGE; 
FREEZING; HYDRATION; HYDROLYSIS; LIQUIDS; SOLUTIONS; 
SOLVATION 


11162 (INIS-mf-—13436, pp. 1.5) Moessbauer studies of het- 
erobimetallic and heterotrimetallic compounds containing iron 
and tin. Lima, G.M. de (Minas Gerais Univ., Belo Horizonte, MG 
(Brazil). Dept. de Quimica); Filgueiras, C.A.L.; Abras, A. Comision 
Nacional de Energia Atomica, Buenos Aires (Argentina). 1992. 
[164] (CONF-9210294—: LACAME ’92: Latin American conference 
on the applications of the Moessbauer effect, Buenos Aires (Ar- 
gentina), 5-9 Oct 1992). In Latin American conference on the 
applications of the Moessbauer effect. Order Number 
DE93615942. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. FERROCENE/moessbauer effect; FER- 
ROCENE/structural chemical analysis; BONDING; CHEMICAL 
BONDS; FERROCENE; IRON; IRON 57; NUCLEAR MAGNETIC 
RESONANCE; ORGANIC PHOSPHORUS COMPOUNDS; QUALI- 
TATIVE CHEMICAL ANALYSIS; TIN 


11163 (INIS-mf—13436, pp. 1.10) Electron delocalization in 
binuclear organo-iron ion (CN)sFe'. DTDP.Fe""(CN)s. Araujo, 
M.A.B. de (Ceara Univ., Fortaleza, CE (Brazil). Dept. de Fisica); 
Moreira, |.S. Comision Nacional de Energia Atomica, Buenos Aires 
(Argentina). 1992. [164] (CONF-9210294—: LACAME '92: Latin 
American conference on the applications of the Moessbauer effect, 
Buenos Aires (Argentina), 5-9 Oct 1992). In Latin American confer- 
ence on the applications of the Moessbauer effect. Order Number 
DE93615942. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. IRON COMPLEXES/electron transfer; 
ELECTRONS; 


IRON COMPLEXES/structural chemical analysis; 


MOESSBAUER EFFECT; PYRIDINES; VALENCE 


11164 (PNL-SA-21405) High resolution studies of atoms 
and small molecules. Bushaw, B.A.; Tonkyn, R.G.; Miller, R.J. 
Pacific Northwest Lab., Richland, WA (United States). Oct 1992. 
5p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO06-76RL01830. (CONF-9210261-1: Advanced laser 
technology for chemical measurements, Santa Fe, NM (United 
States), 19-21 Oct 1992). Order Number DE93004340. Source: 
OSTI; NTIS; GPO Dep. 

High resolution, continuous wave lasers have been utilized suc- 
cessfully in studies of small molecules. Examples of two-photon 
excitation schemes and of multiple resonance excitation sequences 
will be discussed within the framework of the spectroscopy and dy- 
namics of selected Rydberg states of nitric oxide. Initial results on 
the circular dichroism of angular distributions in photoelectron 
spectra of individual hyperfine states of cesium will also be dis- 
cussed, but no data given. 


11165 (UCRL-JC—112248) Study of open-shell fons in an 
electron-beam ion trap. Decaux, V.; Beiersdorfer, P. Lawrence 
Livermore National Lab., CA (United States). 12 Nov 1992. 12p. 
Sponsored by USDOE, Washington, DC (United States); National 
Aeronautics and Space Administration, Washington, DC (United 
States). DOE Contract W-7405-ENG-48. Grant NAGW-2688. 
(CONF-920963-1: 4. international colloquium on atomic spectra 
and oscillator strengths for astrophysics and laboratory plasmas, 
Gaithersburg, MD (United States), 14-17 Sep 1992). Order Number 
DE93005834. Source: OSTI; NTIS; INIS; GPO Dep. 

We present a technique using the Livermore electron-beam-ion- 
trap (EBIT) to produce and study inner-shell excitation of highly 
charged ions with an open-shell configuration. Specifically, we pro- 
duced and studied iron ions in the Li- through F-like charge state 
employing transient ionization techniques. Time-dependent K-shell 
X-ray spectra were recorded with a high-resolution Bragg crystal 


spectrometer, and the spectra are compared to ionization balance 
calculations. 
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11166 (DOE/ER/13874—5) Negative ion detachment cross 
sections: Interim progress report. Champion, R.L.; Doverspike, 
L.D. College of William and Mary, Williamsburg, VA (United 
States). Dept. of Physics. Oct 1992. 7p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG05-88ER13874. 
Order Number DE93005679. Source: OSTI; NTIS; INIS; GPO Dep. 

The authors have measured absolute cross sections for electron 
detachment and charge exchange for collision of O and S with 
atomic hydrogen, have investigated the sputtering and photodes- 
orption of negative ions from gas covered surfaces, and have 
begun an investigation of photon-induced field emission of elec- 
trons from exotic structures. Brief descriptions of these activities as 
well as future plans for these projects are given below. 


11167 (ITP-91-95) Structural and electronic properties of 
atomic chains. Gerasimov, O.|.; Hudyntzev, N.N.; Zagorodnij, 
A.G. AN Ukrainskoj SSR, Kiev (Ukraine). Inst. Teoreticheskoj Fiziki. 
1991. [29] Source: OSTI; NTIS (US Sales Only); INIS. 

Structural and electronic properties of atomic chains are investi- 
gated in terms of transfer-matrix-technique within Landauer-model 
for electrical conductance. The role of structural defects (within de- 
terministic and statistical models) in formation of resistivity and 
spectral properties is shown. A semi-phenomenological approach 
to elastic electron scattering on the ad atomic complex is consid- 
ered. 33 refs.; 4 figs. (author). 


11168 (LA-12394-MS) EXCPACK: A package of codes for 
electron impact excitation of lons by a distorted wave method. 
Mann, J.B. Los Alamos National Lab., NM (United States). Dec 
1992. 130p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. Order Number 
DE93006095. Source: OSTI; NTIS; GPO Dep. 

EXCPACK is a package of codes and sample data decks for cal- 
culation of ion or atom excitation by electron impact. Programs 
RCN32 (from Robert D. Cowan) and ARRANGE produce the nec- 
essary orbital wavefunctions in form for the main program EXCITE. 
This program is for excitation between “pure” LS-coupled basis 
functions. Two auxiliary programs RCN2 and RCG9 (both from 
R.D. Cowan) calculate the mix, or composition, of LS basis func- 
tions in the actual configurations of interest. RCG9 also calculates 
various atomic energy levels, to provide any unknown excitation 
threshold energies. Program MIX uses the matrix elements from 
multiple EXCITE runs to include the effects of intermediate coupling 
and configuration interaction. The results from MIX are tabulated 
for level-to-level transitions as well as the average configuration-to- 
configuration transition. Auxiliary programs SORTAPE, COMBINE, 
UNITARY, and TAP3ED are described. Writeups of the R.D. Cowan 
programs are included here as appendixes. The package is avail- 
able on a 3.5 in. PC-diskette from Group T-4 of this Laboratory. 


11169 (PNL-SA-21188) Electron-electron interactions in 
fast neutral-neutral collisions. DuBois, R.D. (Pacific Northwest 
Lab., Richland, WA (United States)); Manson, S.T. Pacific North- 
west Lab., Richland, WA (United States). Nov 1992. 1ip. 
Sponsored by USDOE, Washington, DC (United States); Depart- 
ment of Defense, Washington, DC (United States); National 
Science Foundation, Washington, DC (United States). DOE 
Contract AC06-76RL01830. Contract DAALO3-89-K-0098. (CONF- 
921116-20: 12. international conference on the application of 
accelerators in research and industry, Denton, TX (United States), 
2-5 Nov 1992). Order Number DE93004841. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Differential electron emission is studied for 50-500 keV H* and 
H atom impact on helium. Using the first Born formulation, it is 
shown that projectile electron-target electron interactions are ex- 
pected to dominate the differential cross sections for low energy 
target electron emission induced by fast neutral projectile impact 
on any target. Measurements of the 15° electron emission were 
made in order to investigate this prediction. For low impact ener- 
gies, a constant ratio between the hydrogen atom and proton 
impact cross sections was found for emitted electron velocities less 





than half the projectile velocity, V) But as the collision energy in- 
creased, for electron velocities less than 0.25 Vp, the cross section 
ratio increased as the emitted electron velocity decreased. This is 
interpreted as a signature of projectile electron-target electron inter- 
actions becoming dominant for distant collisions between neutral 
particles. 


6644 Experimentally Derived Information On 
Atomic and Molecular Properties 
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11170 (IAE-4980-9) Investigation of condensed nitrogen 
by muon method. Grebinnik, V.G.; Duginov, V.N.; Zhukov, V.A.; 
Kirillov, B.F.; Nikol’skij, B.A.; Ol'shevskij, V.G.; Pirogov, A.V.; 
Pomyakushin, V.Yu.; Storchak, V.G. Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (Russian Federa- 
tion). Inst. Atomnoj Ehnergii. 1989. [12] (In Russian). Source: 
OSTI; NTIS (US Sales Only); INIS. 

The temperature dependence of muonic spin relaxation in the 
liquid and crystalline nitrogen was studied. It was determined that 
in the condensed nitrogen there takes place the fast depolarization 
of muons for times not observed in experiment. The anomalous 
behaviour of the muonic precession amplitude and phase nearby 
the orientation phase transition in the solid nitrogen was found. 
The model of muon chemical reaction was suggested to explain 
the observed phenomena. 16 refs.; 4 figs. 


11171 (IC—92/310) Bond distortion and electron trapping in 
charged Cgp. Sun, X. (Intemational Centre for Theoretical Physics, 
Trieste (Italy)); Fu, R.T.; Fu, R.L.; Ye, H.J. International Centre for 
Theoretical Physics, Trieste (Italy). Oct 1992. [18] Source: OSTI; 
NTIS (US Sales Only); INIS. 

By considering both electron - electron and electron - lattice in- 
teractions, the effect of charge transfer on the bond structure and 
electronic states of doped Cégp is studied without configuration limi- 
tation. The results show that the electron interaction does not 
eliminate the layer structure of the bond distortion and the self- 
trapping of transferred electrons. There still exist two localized 
electronic states, which possess laminar wave functions, and four 
nonequivalent groups of carbon atoms, which induce a fine- 
structure in the NMR spectrum line. (author). 12 refs, 5 figs, 1 tab. 


11172 (IC—92/313) Structure of s - p bonded metal clusters 
with 8, 20 and 40 valence electrons. Kumar, V. International 
Centre for Theoretical Physics, Trieste (Italy). Oct 1992. [9] Source: 
OSTI; NTIS (US Sales Only); INIS. 

From studies on some clusters of metals and semiconductors, 
there appear some similarities in the structure of clusters with a 
given number of atoms and having the number of valence elec- 
trons corresponding to a shell closing. Here we present results of 
the atomic and electronic structure of a few other clusters with 20 
and 40 valence electrons, namely Sb,, Sns and Sbg using the 
density functional molecular dynamics method. We suggest that 
the similarities in the structure and deviation from them may help 
to understand bonding characteristics in clusters and its evolution 
to bulk behaviour. Our results on Sbg cluster are preliminary but in- 
dicate that above room temperature its structure is two weakly 
interacting tetrahedra which is in general agreement with the ob- 
servation of predominently antimony tetramers at T > 300 K. 
(author). 16 refs, 2 figs. 


11173 (IC-92/314) Enhanced stability of magic clusters: A 
case study of icosahedric Al,.X, X=B, Al, Ga, C, Si, Ge, Ti, As. 
Gong, X.G.; Kumar, V. International Centre for Theoretical Physics, 
Trieste (italy). Oct 1992. [12] Source: OSTI; NTIS (US Sales Only); 
INIS. 

We present results of the electronic structure and stability of 
some 40 valence electron icosahedric Aly2X (X=B, Al, Ga, C, Si, 
Ge, Ti and As) clusters within the local spin density functional the- 
ory. It is shown that the stability of Al;3 cluster can be substantially 
enhanced by proper doping. For neutral clusters, substitution of C 
at the center of the icosahedron leads to the largest gain in energy. 
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However, Al,2 B~ is the most bounded in this family. These results 
are in agreement with the recent experiments which also find Al;2 
B- to be highly abundant. (author). 12 refs, 4 figs, 2 tabs. 


11174 (JINR-E-4-91-370) On the classification scheme for 
resonant states of muonic molecules. Matveenko, A.V. Joint 
Inst. for Nuclear Research, Dubna (Russian Federation). Lab. of 
Theoretical Physics. 1991. [18] Source: OSTI; NTIS (US Sales 
Only); INIS. 

Submitted to Few-Body Syst. 

The hyperradial adiabatic one-state calculation of resonant states 
of (ddyu)* and (dtyu)+ below the n=2 level of muonic atoms have 
been performed. The results are used to produce a new classifica- 
tion scheme for these states. Comparing these calculation with the 
recent full variational calculation by S.Hara and T. Ishihara it is con- 
cluded that the classical Born-Oppenheimer classification scheme 
can be misleading. 11 refs.; 4 figs.; 6 tabs. 


11175 (JINR-R-13-91-508) Stroboscopic technique of uSR 
measurements at JINR phasotron. Duginov, V.N. (Joint Inst. for 
Nuclear Research, Dubna (Russian Federation). Lab. of Nuclear 
Problems); Zinov, V.G.; Ponomarev, A.N. Joint Inst. for Nuclear 
Research, Dubna (Russian Federation). 1991. [8] (in Russian). 
Source: OSTI; NTIS (US Sales Only); INIS. 

The modification of the stroboscopic uSR technique is consid- 
ered. This modification uses the peculiarity of the time structure of 
the JINR phasotron beam. In the proposed method the external 
magnetic field has a constant value, unlike the usual stroboscopic 
method, and the resonance curve is got due to the variation of the 
beam microbunch frequency during the extraction time. The model 
calculation has demonstrated that this technique can be realized at 
the JINR phasotron for the measurements of the muon precession 
frequencies with the accuracy better than traditional time-difference 
one. 6 refs.; 6 figs. 


11176 (LIYaF-1682) Muonium acoustic resonance in a- 
quartz. Barsov, S.G. (AN SSSR, Leningrad (Russian Federation). 
Inst. Yadernoj Fiziki); Getalov, A.L.; Koptev, V.P.; Kuz’min, L.A.; 
Mikirtych’yants, S.M.; Shcherbakov, G.V.; Kuten’, S.A.; Panov, 
V.V.; Rapoport, V.I. AN SSSR, Leningrad (Russian Federation). 
Inst. Yadernoj Fiziki. May 1991. [10] (In Russian). Source: OSTI; 
NTIS (US Sales Only); INIS. 

The effect of the acoustic vibration of a-quartz crystalline lattice 
on muonium polarization behaviour was experimentally studied. It 
was shown that when the frequency of the resonant standing ultra- 
sonic wave coincided with one of the muonium quadrupole 
transition a broading of the muonium line arose. Thus the muonium 
acoustic resonance was observed. Possibility of using of this phe- 
nomenon for investigation of solid state properties by .SR method 
is discussed. 4 refs.; 1 fig. 
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Refer also to citation(s) 9426, 9440, 9442, 9463, 9561, 9572, 
9622, 9623, 9624, 9841, 9842, 9886, 10589, 10636, 10690, 
11144, 11146, 11147, 11148, 11149, 11152, 11153, 11154, 11550 


11177 (CONF-9206333-1) Recent results of multimagneti- 
cal simulations of the Ising model. Hansmann, U. (Florida State 
Univ., Tallahassee, FL (United States)); Berg, B.A.; Neuhaus, T. 
Florida State Univ., Tallahassee, FL (United States). [1992]. 9p. 
Sponsored by USDOE, Washington, DC (United States); Deutsche 
Forschungsgemeinschaft, Bonn (Germany). DOE Contract FG05- 
87ER40319 ;FCO5-85ER25000. Contract H180411-1. From 
Dynamics of first order phase transitions workshop; Juelich (Ger- 
many); 1-3 Jun 1992. Order Number DE93005213. Source: OSTI; 
NTIS; INIS; GPO Dep. 

To investigate order-order interfaces, we perform multimagnetical 
Monte Carlo simulations of the 2D and 3D Ising model. Stringent 
tests of the numerical methods are performed by reproducing with 
high precision exact 2D results. In the physically more interesting 
3D case we estimate the amplitude F*9 of the critical interfacial 
tension. 


11178 
tions 


(CONF-920762—10) High energy magnetic excita- 
in single domain homogeneous antiferromagnetic 
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+-Mn(18%Cu) alloy at 10 K. Mikke, K. (Institute of Atomic Energy, 
Otwock-Swierk (Poland)); Jankowska-Kisielinska, J.; Holden, T.M.; 
Fernandez-Baca, J.A.; Fawcett, E. Oak Ridge National Lab., TN 
(United States). [1992]. 4p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract ACO5-840R21400. From Inter- 
national conference on the physics of transition metals; Darmstadt 
(Germany); 20-24 Jul 1992. Order Number DE93005421. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Measurements of spin waves in homogenous antiferromagnetic 
single domain fet -+~-Mn(18%Cu) alloy at 10K were performed up to 
energies of 82.7 meV yielding v=224+3MeVA,E9=7.810.2meV and 
damping parameters T;=101. 4+2.4meVA. There is a evidence on 
the anisotropy of the spin wave dispersion relation. 


11179 (EGG-M-92411) Fully implicit solutions of the 
benchmark backward facing step problem using finite element 
discretization and inexact Newton's method. McHugh, P.R.; 
Knoll, D.A. EG and G Idaho, Inc., idaho Falls, ID (United States). 
1992. 12p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC07-761D01570. (CONF-921110—45: 
Winter annual meeting of the American Society of Mechanical En- 
gineers (ASME), Anaheim, CA (United States), 8-13 Nov 1992). 
Order Number DE93005246. Source: OSTI; NTIS; GPO Dep. 

A fully implicit solution algorithm based on Newton's method is 
used to solve the steady, incompressible Navier-Stokes and energy 
equations. An efficiently evaluated numerical Jacobian is used to 
simplify implementation, and mesh sequencing is used to increase 
the radius of convergence of the algorithm. We employ finite vol- 
ume discretization using the power law scheme of Patankar to 
solve the benchmark backward facing step problem defined by the 
ASME K-12 Aerospace Heat Transfer Committee. LINPACK 
banded Gaussian elimination and the preconditioned transpose- 
free quasi-minimal residual (TFQMR) algorithm of Freund are 
studied as possible linear equation solvers. Implementation of the 
preconditioned TFQMR algorithm requires use of the switched evo- 
lution relaxation algorithm of Mulder and Van Leer to ensure 
convergence. The preconditioned TFQMR algorithm is more mem- 
ory efficient than the direct solver, but our implementation is not as 
CPU efficient. Results show that for the level of grid refinement 
used, power law differencing was not adequate to yield the desired 
accuracy for this problem. 


11180 (I\C—92/234) Thermoelectric coefficients of silicon 
mosfets in quantizing magnetic field. Qin, G. (International Cen- 
tre for Theoretical Physics, Trieste (Italy)); Fromhold, T.M.; 
Butcher, P.N. International Centre for Theoretical Physics, Trieste 
(Italy). Aug 1992. [13] Source: OSTI; NTIS (US Sales Only); INIS. 

The phonon drag and the electron diffusion contribution to the 
tensor M, which determines the heat flux U = M - E, is calculated 
for a silicon MOSFETS in a perpendicular magnetic field B. The 
drag component is obtained using the Boltzmann transport and the 
diffusion is included using the lowest-order cumulant approximation 
to describe the scattering between Landau states with different 
orbit centres. We used the known theoretical formalism, but im- 
provements are made in several respects. First of all, the dielectric 
function of the Fermi-Thomas approximation, which has been 
proved to result in overscreening of the interaction, is replaced by 
the rigorous Lindhart-type dielectric function to take into account 
the screening between electrons and phonons. Secondly, the con- 
tributions of localized electrons are separated from those of the 
free state electrons which are the only part that contributes to both 
the conductivity tensor and the magnetothermopower tensor. The 
calculated Myx and S,x reveal magneto-oscillations originating from 
oscillations in the density of states at the Fermi level. The screen- 
ing results in reducing the drag contribution to thermopower and 
the localization of electrons at the band tail reduces both the drag 
and the diffusion contribution. At T 5.02 K, our new results show 
that the phonon drag thermopower is suppressed by approximately 
three orders of magnitude and the diffusion components of the 
thermopower are negligibly small compared with those due to 
phonon drag. All the theoretical values of Myx, Sxx and Syx are in 
agreement with the experimental data better than the previous the- 
oretical results. (author). 12 refs, 4 figs. 


530 ERA Vol. 18, No. 4 


11181 (IC—92/299) Effect of high frequency field on the 
transport properties of superlattice. Mensah, S.Y. International 
Centre for Theoretical Physics, Trieste (Italy). Oct 1992. [8] Source: 
OSTI; NTIS (US Sales Only); INIS. 

Theoretical study of the transport properties of semiconductor 
superlattice (SL) in the presence of external electric field E(t) has 
been investigated with the help of Boltzmann's equation. The 
model adopted agrees fairly well with experimental work as well as 
Monte Carlo simulation. Among the phenomena observed are the 
induced self transparency, absolute negative conductivity and the 
negative differential conductivity. In the case of negative differential 
conductivity (NDC) it is observed that it does also occur under the 
a.c. and d.c electric field but appears only when wr << than 1. It 
does appear in the vicinity where the d.c field Ey is equal to the 
amplitude of the a.c. field E, and the peak decreases with an in- 
crease in E,. (author). 20 refs, 1 fig. 


11182 (IC—92/300) Effect of effective mass differences on 
the tunneling current-voltage behaviour of a resonant diode in 
the presence of space charge build-up. Sigalo, F.B.; Mensah, 
S.Y. International Centre for Theoretical Physics, Trieste (Italy). 
Sep 1992. [12] Source: OSTI; NTIS (US Sales Only); INIS. 

A theoretical study of the effect of differences in effective masses 
for electrodes and well, on the characteristics of tunneling current 
against bias voltage, in the presence of charge build-up has been 
done. It is observed that balanced effective mass (i.e M*; m*), 
where m*, and m”*, are the effective masses for electrode and well 
respectively, results in the normal expected behaviour of rising cur- 
rent with increased bias voltage. Whereas, a positive difference 
causes charge saturation and zero current change, while a nega- 
tive difference invokes excess current flow. (author). 10 refs, 3 figs. 


11183 (IC-92/311) Aharonov-Bohm effect in Luttinger liq- 
uld. Kusmartsev, F.V. international Centre for Theoretical Physics, 
Trieste (Italy). Oct 1992. [8] Source: OSTI; NTIS (US Sales Only); 
INIS. 

We show that in the systems with the spin-charge separation the 
period of the Aharonov-Bohm oscillation becomes half of the flux 
quantum. The effect is related to the fact that for the creation of the 
holons (spinons) two electrons at least are needed. The effect is il- 
lustrated on the example of the Hubbard Hamiltonian with the aid 
of bosonisation technique including topological numbers. The effect 
exist also in the Luttinger liquid on two chains. (author). 16 refs. 


11184 (I\C-92/329) On thermodynamic properties of heavy 
fermion systems in magnetic field. Lee Chengchung (Interna- 
tional Centre for Theoretical Physics, Trieste (Italy)); Chen Chun; 
Xu Wang. International Centre for Theoretical Physics, Trieste 
(Italy). Oct 1992. [25] Source: OSTI; NTIS (US Sales Only); INIS. 

Using a two-conduction-band Anderson lattice model, the influ- 
ence of magnetic field on thermodynamic properties of the heavy 
fermion systems is studied by means of the slave boson mean- 
field theory. The depression of the heavy fermion state by 
magnetic field is found. A theoretical explanation to the anomalous 
volume magneto-striction of heavy fermion systems is also given in 
this paper. (author). 27 ref, 5 figs. 


11185 (I\C—92/334) Singularity spectrum of self-organized 
criticality. Canessa, E. International Centre for Theoretical 
Physics, Trieste (Italy). Oct 1992. [20] Source: OSTI; NTIS (US 
Sales Only); INIS. 

| introduce a simple continuous probability theory based on the 
Ginzburg-Landau equation that provides for the first time a com- 
mon analytical basis to relate and describe the main features of 
two seemingly different phenomena of condensed-matter physics, 
namely self-organized criticality and multifractality. Numerical sup- 
port is given by a comparison with reported simulation data. Within 
the theory the origin of self-organized critical phenomena is anal- 
ysed in terms of a nonlinear singularity spectrum different form the 
typical convex shape due to multifractal measures. (author). 29 
refs, 5 figs. 


11186 (IC-92/367) First principles calculations for the 
cleaved and annealed Ge(111) surfaces. Takeuchi, N. (interna- 
tional Centre for Theoretical Physics, Trieste (Italy)); Tosatti, E.; 





Selioni, A. International Centre for Theoretical Physics, Trieste 
(Italy). Nov 1992. [13] Source: OSTI; NTIS (US Sales Only); INIS. 

We use ab initio Molecular Dynamics to study the structural and 
electronic properties of cleaved and annealed Ge(111) surfaces. 
New features emerge for both structures. For the (2x1) it is found 
that even though the stable state has a x-bonded chain structure, 
there are two isomers with the tilt angle of the chain in opposite di- 
rections. For the c(2x8) we find an asymmetry in the surface unit 
cell, in agreement with LEED experiments that show weak quarter- 
order spots. This inequivalence also produces a splitting of the rest 
atom and adatom dangling bond, which explains recent STM ex- 
periments. (author). 15 refs, 3 figs. 


11187 (INIS-mf—13436, pp. 0.3) On the methodology of 
analysis of Moessbauer spectra. Vandenberghe, R.E. (Ghent 
Rijksuniversiteit (Belgium)); Bakker, P.M.A. de; De Grave, E. Comi- 
sion Nacional de Energia Atomica, Buenos Aires (Argentina). 1992. 
[164] (CONF-9210294—: LACAME '92: Latin American conference 
on the applications of the Moessbauer effect, Buenos Aires (Ar- 
gentina), 5-9 Oct 1992). In Latin American conference on the 
applications of the Moessbauer effect. Order Number 
DE93615942. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. MOESSBAUER EFFECT/data analysis; 
DISTRIBUTION FUNCTIONS; ELECTRICAL PROPERTIES; HY- 
PERFINE STRUCTURE; MAGNETIC PROPERTIES; MATERIALS; 
MOESSBAUER SPECTROMETERS; PARAMETRIC ANALYSIS 


11188 (INIS-mf-13436, pp. 1.3) Moessbauer characteri- 
zation of iron and _ cobalt dinitrosyis derivates of 
1.1’-bis(diphenylphosphino) ferrocene. Gerbase, A.E. (Rio 
Grande do Sul Univ., Porto Alegre, RS (Brazil). Inst. de Quimica); 
Vichi, E.J.S.; Amaral, L.; Moro, J.T.; Vasquez, A. Comision Na- 
cional de Energia Atomica, Buenos Aires (Argentina). 1992. [164] 
(CONF-9210294—: LACAME ’92: Latin American conference on 
the applications of the Moessbauer effect, Buenos Aires (Ar- 
gentina), 5-9 Oct 1992). In Latin American conference on the 
applications of the Moessbauer effect. Order Number 
DE93615942. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. COBALT COMPLEXES/moessbauer ef- 
fect; IRON COMPLEXES/moessbauer effect; QUALITATIVE 
CHEMICAL ANALYSIS; RADIATION ABSORPTION ANALYSIS; 
REACTIVITY; STRUCTURAL CHEMICAL ANALYSIS 


11189 (INIS-mf-13436, pp. 2.8) Study of Fe2TiO;s spin glass 
by °’Fe and ‘Sn Moessbauer spectroscopy. Khramov, D.A. 
(AN SSSR, Moscow (Russian Federation). Inst. Geokhimii i 
Analiticheskoj Khimii); Glazkova, M.A.; Urusov, V.S.; Ovanesyan, 
N.S.; Rusakov, V.S. Comision Nacional de Energia Atomica, 
Buenos Aires (Argentina). 1992. [164] (CONF-9210294—: LACAME 
92: Latin American conference on the applications of the Moess- 
bauer effect, Buenos Aires (Argentina), 5-9 Oct 1992). In Latin 
American conference on the applications of the Moessbauer effect. 
Order Number DE93615942. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short communication. SPIN GLASS STATE/iron compounds; 
SPIN GLASS STATE/moessbauer effect; CALCULATION METH- 
ODS; ELECTRON SPIN RESONANCE; FREEZING; HYPERFINE 
STRUCTURE; IRON 57; NUMERICAL SOLUTION 


11190 (INIS-mf-13436, pp. 6.7) Moessbauer spectroscopy 
for the in situ characterisation of heterogeneous catalysts. 
Berry, F.J. (Open Univ., Milton Keynes (United Kingdom)). Comi- 
sion Nacional de Energia Atomica, Buenos Aires (Argentina). 1992. 
[164] (CONF-9210294—: LACAME '92: Latin American conference 
on the applications of the Moessbauer effect, Buenos Aires (Ar- 
gentina), 5-9 Oct 1992). In Latin American conference on the 
applications of the Moessbauer effect. Order Number 
DE93615942. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. CATALYSTS/moessbauer effect; CATALY- 
SIS; CATALYSTS; CATALYTIC CRACKING; CHEMISORPTION; 
GASES; HEAT TREATMENTS; IRON COMPOUNDS; IRON IONS; 
OXIDATION; QUALITATIVE CHEMICAL ANALYSIS 


11191 (INIS-mf—13436, pp. 10.6) First results in the use of 
Moessbauer spectroscopy to obtain diffusion parameters. 
Duhalde, S.M. (Comision Nacional de Energia Atomica, Buenos 
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Aires (Argentina). Dept. de Fisica); Sirkin, H. Comision Nacional de 
Energia Atomica, Buenos Aires (Argentina). 1992. [164] (CONF- 
9210294—-: LACAME '92: Latin American conference on the 
applications of the Moessbauer effect, Buenos Aires (Argentina), 5- 
9 Oct 1992). In Latin American conference on the applications of 
the Moessbauer effect. Order Number DE93615942. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication. DIFFUSION/moessbauer effect; DIFFU- 
SION/tin compounds; ACTIVATION ENERGY; CHEMICAL 
REACTION KINETICS; DIFFUSION; HYPERFINE STRUCTURE; 
OXIDATION 


11192 (NRCN-533) Transient flows occurring during the 
accelerated crucible rotation technique. Horowitz, Atara (israel 
Atomic Energy Commission, Beersheba (Israel). Nuclear Research 
Center-Negev); Horowitz, Yigal. Israel Atomic Energy Commission, 
Beersheba (Israel). Nuclear Research Center-Negev. Nov 1992. 
[18] (In Hebrew). Source: OSTI; NTIS (US Sales Only); INIS. 

The transient flows occurring after a change in the angular ve- 
locity of the cylindrical container are described. The dependence of 
the transient (known as spin-up or spin-down time) on experimental 
parameters as kinematic viscosity, cylinder dimensions and the 
cylinder’s initial and final angular velocities are elucidates by a re- 
view of the literature. It is emphasized that with large Rossby 
numbers the spin-up time is longer and the amount of fluid mixing 
is greater than small and moderate Rossby numbers. It is also elu- 
cidated that most crystal growth crucibles cannot be considered as 
infinitely-long cylinders for the evaluation of the fluid dynamics (au- 
thors). 


11193 (PNL-SA-21356) Schottky barrier height control at 
epitaxial NiAl/GaAs(001) interfaces by means of variable 
bandgap interlayers. Chambers, S.A. Pacific Northwest Lab., 
Richland, WA (United States). Nov 1992. 28p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO6- 
76RL01830. (CONF-921129-5: 39. national symposium of the 
American Vacuum Society, Chicago, IL (United States), 9-13 Nov 
1992). Order Number DE93005029. Source: OSTI; NTIS; INIS; 
GPO Dep. 

Recent developments in the use of interlayers to tailor the Schot- 
tky barrier height (SBH) at a metal/GaAs interface are discussed. 
The goal has been to gain control of band bending in the interfacial 
region by modifying both the interface Fermi energy and the 
charge density in the depletion region. The approach has been to 
grow both the interlayer and the metal overlayer under ultrahigh 
vacuum conditions by molecular beam epitaxy, and then to deter- 
mine the chemistry of interface formation, structure, and band 
bending by x-ray photoelectron spectroscopy and diffraction and by 
low-energy electron diffraction. The interface Fermi energy can be 
changed from the usual midgap value of 0.7-0.8 eV relative to the 
band edge by the use of epitaxial transition metal aluminide (TMA) 
overlayers such as NiAl. The unique chemistry of interface forma- 
tion between this intermetallic compound and GaAs pins the Fermi 
level ~0.3-0.4 eV above the valence band maximum, and results 
in a SBH of ~1 eV. The SBH can be increased to ~1.2 eV by the 
use of a wide bandgap interlayer such as AlAs. The charge density 
in the depletion region can be changed by growing an n*-type 
group IV interlayer between the TMA overlayer and GaAs sub- 
strate. Charge transfer from the interlayer to an n-type substrate 
reduces the space charge density, and thereby lowers the band 
bending and, thus, the SBH to ~0.5 eV. The use of these interlay- 
ers then produces a range of SBH values of ~0.7 eV, which is a 
significant improvement over the rather narrow range of 0.1—-0.2 eV 
that results from conventional metallizations. The fundamental in- 
terface science that underpins these results is discussed, and an 
application to complementary digital GaAs circuit design that may 
significantly reduce gate leakage is given. 


11194 (PNL-SA-21609) Real time visualization of Quantum 
Molecular Dynamics. Harrison, R.J. (Pacific Northwest Lab., Rich- 
land, WA (United States)); Thornton, E.; Koutecky, V.; Janza, A.; 
Wiechert, M.; Fantucci, P.; Guest, M.F. Pacific Northwest Lab., 
Richland, WA (United States). Nov 1992. 3p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO6- 
76RL01830. (CONF-921125-6: ACM/IEEE — supercomputing 
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conference, Minneapolis, MN (United States), 14-21 Nov 1992). 
Order Number DE93005103. Source: OSTI; NTIS; GPO Dep. 

this demonstration displays results of a Quantum Molecular Dy- 
namics (QMD) simulation of the metal cluster Lig running on the 
Intel Touchstone Delta at Caltech. 


6651 Nuclear Techniques In Condensed Matter 
Physics 


Refer also to citation(s) 7949, 9359, 9464, 9469, 9522, 9573, 
9627, 10146, 11024, 11222, 11230, 11245 


11195 (CNIC—00567) Investigation of the solid-solid sur- 
face adsorption of Eu203 on amorphous Al,O3. Liu Rongchuan 
(Nanjing Univ. (China)); Yan Qijie; Qi Haihua; Xia Yuanfu; Zhai Ya; 
Jiang, J.; Gonser, U. China Nuclear Information Centre, Beijing, BJ 
(China). Nov 1991. [10] (NU-0007.). Source: OSTI; NTIS (US 
Sales Only); INIS. 

Solid-solid surface adsorption of Eu2O3 of amorphous AlpO3 was 
investigated by Moessbauer spectroscopy, X-ray diffraction analy- 
sis and a Laser Raman Spectra. No X-ray diffraction peak of 
crystalline Eu2O3 can be found for all samples studied. With in- 
creasing Eu2O3 content the isomer shift and line width increase 
continuously and gradually approach to those of bulk Euz03. The 
Laser Raman Spectra show that two peaks at 998 and 1051 cm~' 
assigned to two-dimensional surface europium-oxygen species ap- 
pear at Eu2O, content of 18.7 wt.%. The peak at 1068 cm—' due 
to the surface species and another peak at 342 cm—' due to crys- 
talline EuzO3 content start to appear for the sample with Eu2O; 
content of 36.5 wt.%. The dispersity of Eu2O3 on the surface of 
amorphous Al,O3 was compared with that of +7-Al2O3, 7-Al2O3 and 
SiOz gel. The change of isomer shift for the different support re- 
sults from their distinct electronegativity. The results of these 
studies indicate that the structure of Eu2O3 dispersed onto the 
support surface depends on the structure of support and that there 
is an inductive effect of support on the structure of the Eu2O3. 


11196 (FTINT—1-89) Calculation of dislocation velocity at 
thermally activated motion through a random array of point 
defects. Belan, V.I.; Landau, A.I.; Ulanovskij, A.M. AN Ukrainskoj 
SSR, Kharkov (Ukraine). Fiziko-Tekhnicheskij Inst. Nizkikh Temper- 
atur. 1989. [24] (in Russian). Source: OSTI; NTIS (US Sales Only); 
INIS. 

A theoretical analysis is made of the relations expressing the 
dependence between the dislocation velocity and probabilistic geo- 
metrical characteristics of the dislocations line. It is shown that the 
previously found asymptotics of these relations for an infinitely long 
dislocation at a finite temperature is valid only in the high tempera- 
ture region. In the applicability regions of the obtained asymptotic 
behaviours, they are in good agreement simulation results. 12 
refs.; 6 tabs. 


11197 (FTINT—26-89) Investigation of Peierls barriers for 
Frenkel-Kontorova dislocation (soliton) in a discrete atomic 
chain of finite length. Kovalev, A.S.; Kondratyuk, A.D.; Landau, 
A.l. AN Ukrainskoj SSR, Kharkov (Ukraine). Fiziko-Tekhnicheskij 
Inst. Nizkikh Temperatur. 1989. [39] (In Russian). Source: OSTI; 
NTIS (US Sales Only); INIS. 

The properties of potential relief for the Frenkel-Kontorova dislo- 
cation soliton in a discrete atomic chain of finite length with fixed or 
free bounds are studied analytically and by computer simulation. It 
is found that in a finite-length chain all or part of Peierls barriers 
may vanish. Under the action of a uniform constant external force 
the Peierls barriers are displaced along the chain, but their ampli- 
tudes are practically not changed. 20 refs.; 14 figs.; 3 tabs. 


11198 (FTINT—27-89) Nonlinear excitation in quasi-one- 
dimensional Peierls dielectrics with charge density waves. 
Kivshar’, Yu.S.; Nedzwetskij, A.V.; Rozhavskij, AS. AN Ukrainskoj 
SSR, Kharkov (Ukraine). Fiziko-Tekhnicheskij Inst. Nizkikh Temper- 
atur. 1989. [36] (In Russian). Source: OSTI; NTIS (US Sales Only); 
INIS. 

A model is considered, which describes the interaction between 
a charge density wave and longitudinal ultrasound in a Peierls 
dieletrics (PD). It is shown that in such dielectrics besides solitons 
there may exist periodic nonlinear acoustic-electron waves. The 
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dependence is of a threshold nature, which is due to appearance 
of soliton modes. 22 refs.; 4 figs. 


11199 (IA-1471, pp. 55-56) Neutron diffraction and AC sus- 
ceptibility studies of U(Nip ;Cup 9)oGe2. Kuznietz, M.; Pinto, H.; 
Ettedgui, H.; Melamud, M. Weizmann Inst. of Science, Rehovoth 
(Israel). Dept. of Physics. Aug 1992. In Research laboratories an- 
nual report 1991. [247] Order Number DE93609217. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication. URANIUM ALLOYS/crystal lattices; ALU- 
MINIUM COMPOUNDS; COPPER ALLOYS; GERMANIDES; 
NICKEL ALLOYS; SOLID SOLUTIONS 


11200 (IC-92/287) Electronic structure and high pressure 
phase transition in LaSb and CeSb. Mathi Jaya, S.; Sanyal, S.P. 
International Centre for Theoretical Physics, Trieste (Italy). Sep 
1992. [19] Source: OSTI; NTIS (US Sales Only); INIS. 

The electronic structure and high pressure structural phase tran- 
sition in cerium and lanthanum antimonides have been investigated 
using the tight binding LMTO method. The calculation of total en- 
ergy reveals that the simple tetragonal structure is found to be 
stable at high pressures for both the compounds. In the case of 
LaSb, the calculated value of the equilibrium cell volume and the 
cell volume at which phase transition occurs are found to have a 
fairly good agreement with the experimental results. However, in 
the case of CeSb, the agreement is not as good as in LaSb. We 
also predicted the most favoured c/a value in the high pressure 
phase (simple tetragonal) for these compounds. Further we present 
the calculated results on the electronic structure of these systems 
at the equilibrium as well as at the reduced cell volumes. (author). 
8 refs, 11 figs, 1 tab. 


11201 (IC—92/303) A window least squares algorithm for 
statistical noise smoothing of 2D-ACAR data. Adam, G. (inter- 
national Centre for Theoretical Physics, Trieste (Italy)); Adam, S. 
International Centre for Theoretical Physics, Trieste (Italy). Oct 
1992. [16] Source: OSTI; NTIS (US Sales Only); INIS. 

Taking into account a number of basic features of the histograms 
of two-dimensional angular correlation of the positron annihilation 
radiation (2D-ACAR), a window least squares technique for statisti- 
cal noise smoothing is proposed. (author). 15 refs. 


11202 (INIS-mf-13436, pp. 0.4) Cross-over from 3-D to 2-D 
spin-wave excitations in ultra-thin (110) Fe/(111)Ag multilayers. 
Walker, J.C. (Johns Hopkins Univ., Baltimore, MD (United States). 
Dept. of Physics and Astronomy). Comision Nacional de Energia 
Atomica, Buenos Aires (Argentina). 1992. [164] (CONF-9210294—: 
LACAME ’92: Latin American conference on the applications of the 
Moessbauer effect, Buenos Aires (Argentina), 5-9 Oct 1992). In 
Latin American conference on the applications of the Moessbauer 
effect. Order Number DE93615942. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. SPIN WAVES/excitation; ANISOTROPY; 
CRYSTAL GROWTH; IRON; LAYERS; SILVER 111; EXCITATION; 
TEMPERATURE DEPENDENCE 


11203 (INIS-mf-13436, pp. 0.8) Paramagnetic Moessbauer 
relaxation spectra by simple ab initio and stochastic models. 
Pfannes, H.D. (Minas Gerais Univ., Belo Horizonte, MG (Brazil). 
Dept. de Fisica); Paniago, R.M. Comision Nacional de Energia 
Atomica, Buenos Aires (Argentina). 1992. [164] (CONF-9210294—: 
LACAME '92: Latin American conference on the applications of the 
Moessbauer effect, Buenos Aires (Argentina), 5-9 Oct 1992). In 
Latin American conference on the applications of the Moessbauer 
effect. Order Number DE93615942. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. MOESSBAUER EFFECT/spin-lattice re- 
laxation; MOESSBAUER ~ EFFECT/stochastic processes; 
BOLTZMANN-VLASOV EQUATION; DEBYE-WALLER FACTOR; 
ELECTRON SPIN RESONANCE; IMPURITIES; J-J COUPLING 


11204 (INIS-mf-13436, pp. 0.12) The Moessbauer commu- 
nity: its past, present and future. Stevens, J.G. (North Carolina 
Univ., Asheville, NC (United States)). Comision Nacional de 
Energia Atomica, Buenos Aires (Argentina). 1992. [164] (CONF- 
9210294—-: LACAME '92: Latin American conference on the 





applications of the Moessbauer effect, Buenos Aires (Argentina), 5- 
9 Oct 1992). In Latin American conference on the applications of 
the Moessbauer effect. Order Number DE93615942. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication. MOESSBAUER EFFECT/research pro- 
grams; DATA PROCESSING; HIGH-TC SUPERCONDUCTORS; 


IRON; MAGNETIC PROPERTIES; MATERIALS; MICROCOMPUT- 
ERS; TIN 


11205 (INIS-mf—13436, pp. 0.16) Experiments and possibili- 
ties with super intense Moessbauer sources. Mullen, J.G. 
(Purdue Univ., Lafayette, IN (United States). Dept. of Physics). 
Comision Nacional de Energia Atomica, Buenos Aires (Argentina). 
1992. [164] (CONF-9210294—: LACAME '92: Latin American con- 
ference on the applications of the Moessbauer effect, Buenos Aires 
(Argentina), 5-9 Oct 1992). In Latin American conference on the 
applications of the Moessbauer effect. Order Number 
DE93615942. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. _MOESSBAUER = EFFECT/radiation 
sources; BRAGG REFLECTION; COLLIMATORS; CRYSTALS; RE- 
COILS; SCATTERING 


11206 (INIS-mf-13436, pp. 1.1) Influence of acetate on fer- 
rihydrite crystallization. Varela, M.C. (Bahia Univ., Salvador, BA 
(Brazil). Inst. de Quimica); Jesus Filho, M.F. de; Galembeck, F. 
Comision Nacional de Energia Atomica, Buenos Aires (Argentina). 
1992. [164] (CONF-9210294—: LACAME '92: Latin American con- 
ference on the applications of the Moessbauer effect, Buenos Aires 
(Argentina), 5-9 Oct 1992). In Latin American conference on the 
applications of the Moessbauer effect. Order Number 
DE93615942. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. IRON COMPOUNDS/crystallization; IRON 
COMPOUNDS/moessbauer effect; ELECTRON TRANSFER; 
ELECTRONS; CRYSTALLIZATION; NEAR INFRARED RADIA- 
TION; NMR SPECTRA; STRUCTURAL CHEMICAL ANALYSIS 


11207 (INIS-mf-13436, pp. 1.7) Moessbauer spectroscopy 
study of Prussian blue from different provenances. Reguera 
Ruiz, E. (Centro Nacional de Investigaciones Cientificas (CNIC), 
Havana (Cuba)); Fernandez Bertran, J.; Diaz Aguila, C.; Dago, A. 
Comision Nacional de Energia Atomica, Buenos Aires (Argentina). 
1992. [164] (CONF-9210294—: LACAME '92: Latin American con- 
ference on the applications of the Moessbauer effect, Buenos Aires 
(Argentina), 5-9 Oct 1992). In Latin American conference on the 
applications of the Moessbauer effect. Order Number 
DE93615942. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. FERROCYANIDES/hyperfine _ structure; 
FERROCYANIDES/moessbauer effect; CHARGE EXCHANGE; 
CRYSTAL-PHASE TRANSFORMATIONS; FERRICYANIDES; FER- 
ROCYANIDES; IRON IONS; OXIDATION; VACANCIES 


11208 (INIS-mf-13436, pp. 1.9) Synthesis and characteriza- 
tion of mixed valence state cobaltous ferro-ferricyanide. 
Reguera Ruiz, E. (Centro Nacional de Investigaciones Cientificas 
(CNIC), Havana (Cuba)); Fernandez Bertran, J. Comision Nacional 
de Energia Atomica, Buenos Aires (Argentina). 1992. [164] (CONF- 
9210294—-: LACAME '92: Latin American conference on the 
applications of the Moessbauer effect, Buenos Aires (Argentina), 5- 
9 Oct 1992). In Latin American conference on the applications of 
the Moessbauer effect. Order Number DE93615942. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication. FERRICYANIDES/moessbauer effect; 
FERRICYANIDES/synthesis; COBALT COMPOUNDS; ELEC- 
TRON TRANSFER; FERRICYANIDES; SYNTHESIS; NUCLEAR 
QUADRUPOLE RESONANCE; QUALITATIVE CHEMICAL ANALY- 
SIS; VALENCE 


11209 (INIS-mf-13436, pp. 2.7) Moessbauer effect in the 
(Sm,_xYx)Fe2. Ramos Bernal, S. (Universidad Nacional Autonoma 
de Mexico, Mexico City (Mexico). Facultad de Ciencias). Comision 
Nacional de Energia Atomica, Buenos Aires (Argentina). 1992. 
[164] (CONF-9210294—: LACAME '92: Latin American conference 
on the applications of the Moessbauer effect, Buenos Aires (Ar- 
gentina), 5-9 Oct 1992). In Latin American conference on the 
applications of the Moessbauer effect. Order Number 
DE93615942. Source: OSTI; NTIS (US Sales Only); INIS. 
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Short communication. IRON COMPOUNDS/moessbauer effect; 
IRON COMPOUNDS/nuclear magnetic moments; BINARY ALLOY 
SYSTEMS; COUPLING; FERROMAGNETIC MATERIALS; RARE 
EARTHS; SAMARIUM 


11210 = (INIS-mf-13436, pp. 3.5) The problem of choice 5’ Fe 
nucleus quadrupole moment value in Moessbauer spec- 
troscopy. Rusakov, V.S. (Moskovskij Gosudarstvennyj Univ., 
Moscow (Russian Federation). Fizicheskij Fakul'tet); Khramov, D.A. 
Comision Nacional de Energia Atomica, Buenos Aires (Argentina). 
1992. [164] (CONF-9210294—: LACAME '92: Latin American con- 
ference on the applications of the Moessbauer effect, Buenos Aires 
(Argentina), 5-9 Oct 1992). In Latin American conference on the 
applications of the Moessbauer effect. Order Number 
DE93615942. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. QUADRUPOLE MOMENTS/moessbauer 
effect; CHEMICAL BONDS; COMPUTER CALCULATIONS; ELEC- 
TRIC FIELDS; EXCITED STATES; EXPERIMENTAL DATA; IRON 
57; Q-VALUE 


11211 (INIS-mf-13436, pp. 10.3) Anomalous temperature 
dependence of Fe* quadrupole interaction in (ND4)2FeClsH20. 
Partiti, C.S.M. (Sao Paulo Univ., SP (Brazil). Inst. de Fisica); 
Rechenberg, H.R. Comision Nacional de Energia Atomica, Buenos 
Aires (Argentina). 1992. [164] (CONF-9210294—: LACAME '92: 
Latin American conference on the applications of the Moessbauer 
effect, Buenos Aires (Argentina), 5-9 Oct 1992). In Latin American 
conference on the applications of the Moessbauer effect. Order 
Number DE93615942. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. IRON COMPOUNDS/moessbauer effect; 
AMMONIUM COMPOUNDS; CRYSTAL LATTICES; HYPERFINE 
STRUCTURE; QUADRUPOLE MOMENTS; TEMPERATURE DE- 
PENDENCE 


11212 (INIS-mf-13436, pp. 10.4) Dynamics of impurity 
atoms. Ramos Bernal, S. (Universidad Nacional Autonoma de 
Mexico, Mexico City (Mexico). Facultad de Ciencias). Comision Na- 
cional de Energia Atomica, Buenos Aires (Argentina). 1992. [164] 
(CONF-9210294—: LACAME ’'92: Latin American conference on 
the applications of the Moessbauer effect, Buenos Aires (Ar- 
gentina), 5-9 Oct 1992). In Latin American conference on the 
applications of the Moessbauer effect. Order Number 
DE93615942. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. IRON COMPOUNDS/moessbauer effect; 
IRON COMPOUNDS/spectral shift; DYNAMICS; HYPERFINE 
STRUCTURE; ISOMER SHIFT; TEMPERATURE DEPENDENCE; 
TEMPERATURE RANGE 0400-1000 K; X-RAY DIFFRACTION 


11213 (INIS-SU-338, pp. 38-40) Formation of defect 
associate distribution between donor-acceptor pairs and com- 
plexes. Georgibiani, A.N.; Gruzintsev, A.N.; Zayats, A.V. AN 
SSSR, Moscow (Russian Federation). Fizicheskij Inst. 1990. [44] 
(In Russian). In Experimental and theoretical physics: Collection. 
Order Number DE93616653. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The fistribution of defect pairs over short distances, when ap- 
proximation of donor-acceptor pairs can not be employed, is 
considered. The analysis of defect pair distribition over short dis- 
tances shows a high probability of defect association (especially 
deep ones) at short distances in the lattice, even in the absence of 
Coulomb interaction between them, and formation of defect com- 
plexes, determining the main optical properties of semiconductors. 


11214 (INIS-SU-338, pp. 41-43) Fine structure of coupled 
exciton luminescence in rich-alloyed cadmium sulfide. Georgo- 
bianii, A.N.; Gruzintsev, A.N.; Zayats, A.V. AN SSSR, Moscow 
(Russian Federation). Fizicheskij Inst. 1990. [44] (In Russian). In 
Experimental and theoretical physics: Collection. Order Number 
DE93616653. Source: OSTI; NTIS (US Sales Only); INIS. 

Excitons coupled on the complexes of closely located defects 
with different distances between them in CdS crystals, highly alloed 
(10'8-1021 cm) by alkali metals, were detected. 


11215 (JINR-E—14-91-519) Lattice dynamics of 
Ba,_,K,BiO3 as studied by neutron scattering and computer 
simulation. Belushkin, A.V. (Joint Inst. for Nuclear Research, 
Dubna (Russian Federation). Lab. of Neutron Physics); Vagov, 
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A.V.; Zemlyanov, M.G.; Parshin, P.P. Joint Inst. for Nuclear Re- 
search, Dubna (Russian Federation). 1991. [10] Source: OSTI; 
NTIS (US Sales Only); INIS. 

Submitted to J. Phys.: Condens. Matter. 

A time-of-flight neutron inelastic scattering study of the lattice dy- 
namics of Ba;_,K,xBiO, for x=0.0 and x=0.4 has been performed 
for the temperatures 10 K, 80 K and 290 K. No temperature effects 
were found for the generalized phonon density of states. The 
phonon spectrum of a superconducting sample reveals less in 
number van Hove singularities and softens in comparison with that 
of the nonsuperconducting one. On the basis of the simple model 
for interatomic potential the lattice dynamics of this system was 
calculated. Some features of the structural phase diagram and the 
optical spectroscopy data were explained using this model. The 
calculated phonon density of states was found to be in good 
agreement with experiment. 36 refs.; 3 figs. 


11216 (JINR-R-3-91-450) Crystal field in NdgCuOQ,. Muzy- 
chka, A.Yu.; Divis, M.; Goremychkin, E.A.; Natkaniec, |.; Sashin, 
|.L. Joint Inst. for Nuclear Research, Dubna (Russian Federation). 
Lab. of Neutron Physics. 1991. [10] (In Russian). Source: OSTI; 
NTIS (US Sales Only); INIS. 

Submitted to the journal Sverkhprovod.: Fiz. Khim. Tech. 

On the base of magnetic inelastic neutron scattering on polycrys- 
talline Ndj,CuO, the set of crystal electric field parameters has 
been determined. These parameters satisfactorily describe both 
neutron spectra and experimental data on magnet susceptibility of 
monocrystal of this compound. Strong hybridization of ground and 
first excited multiplets has been discovered. Predictional ability of 
the superposition model in nonmetals is confirmed. Quantitative 


significance of molecular field parameter has been obtained. 13 
refs.; 3 figs. 


11217 (KlYal-92-3) The peculiarities of the spin glass state 
in FexMn;_,TiO3. Marchuk, N.D.; Guzhva, O.1. AN Ukrainskoj 
SSR, Kiev (Ukraine). Inst. Yadernykh Issledovanij. 1992. [23] (In 
Russian). Source: OSTI; NTIS (US Sales Only); INIS. 

It is shown that the exchange interactions of the ferrum and 
manganese sublattice in FexMn,_,TiO3 cause the mixed phase 
that is the reentrant spin-glass phase. In addition, the results of 
neutron scattering presented confirming the existence of the fron- 
tier lines separating the ideal spin-glass phase and the reentrant 
spin-glass phase. 15 refs.; 7 figs. (author). 


6652 Solid-State Plasma 


11218 (CNIC—00511) Investigation and application of mi- 
crowave electron cyclotron resonance plasma physical vapour 
deposition. Ren Zhaoxing (Inst. of Plasma Phys., Academia Sinica 
(China)); Sheng Yanya; Shi Yicai; Wen Haihu; Cao Xiaowen. China 
Nuclear Information Centre, Beijing, BJ (China). Jun 1991. [12] 
(ASIPP—0027.). Source: OSTI; NTIS (US Sales Only); INIS. 

The evaporating deposition of Ti film and Cu film by using mi- 
crowave electron cyclotron resonance (ECR) technique was 
investigated. It deposition rate was about 50 nm/min and the tem- 
perature of the substrate was 50~150 deg C. The thin amorphous 
films with strong adherent force were obtained. The sputtering de- 
position with ECR plasma was studied by employing higher plasma 
density and ionicity and negative substrate potential to make 
YBaCuO superconducting film. Its film was compact and amor- 
phous with a thickness of 1.0 ym and the deposition rate was 
re 10 nnvmin. The results show that this technique can initiate 

high density and high ionicity plasma at lower gas pressure 
(10 ~10~-$Pa). This plasma is the most suitable plasma source 


in thin film ioccecn process and surface treatment technique. 


11219 (IC-92/282) Confinement of acoustical modes due 
to the electron-phonon interaction within 2D-electron gas. 
Kochelap, V.A. (International Centre for Theoretical Physics, Tri- 
este (Italy)); Gulseren, O. International Centre for Theoretical 
Physics, Trieste (Italy). Sep 1992. [17] Source: OSTI; NTIS (US 
Sales Only); INIS. 

We study the confinement of acoustical modes within 2DEG due 
only to the electron-phonon interaction. The confined modes split 
out from the bulk phonons even at uniform lattice parameters, when 
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the 2DEG is created by means of modulation doping. The effect is 
more pronounced when the wave vector q of the modes increases 
and is maximum at q = 2 kre (ke is the Fermi wave vector). In the 
case of several electron sheets the additional features of the con- 
finement effect appear. In the limit of the strong electron-phonon 
coupling and high surface concentration of the electrons the con- 
sidered system can suffer Peierls-type phase transition. In this 
case periodical deformation of the lattice and charge density wave 
are confined within the electron sheet. (author). 18 refs, 2 figs. 


11220 (I\C—92/283) Limitation and suppression of hot elec- 
tron fluctuations in submicron semiconductor structures. 
Kochelap, V.A. (International Centre for Theoretical Physics, Tri- 
este (Italy)); Zahleniuk, N.A.; Sokolov, V.N. International Centre for 
Theoretical Physics, Trieste (Italy). Sep 1992. [33] Source: OSTI; 
NTIS (US Sales Only); INIS. 

We present theoretical investigations of fluctuations of hot elec- 
trons in submicron active regions, where the dimensions 2 d of the 
region is comparable to the electron energy relaxation length L.. 
The new physical phenomenon is reported; the fluctuations depend 
on the sample thickness, with 2d<L, a suppression of fluctuations 
arises in the range of fluctuation frequencies w much less than 


T-'., T. is the electron energy relaxation time. (author). 12 refs, 7 
figs. 


6653 Interactions Between Beams and Condensed 
Matter 


Refer also to citation(s) 9357, 9361, 9482, 9648, 9649, 10147, 
11128, 11166 


11221 (ANL/MSD/CP-—78567) Trim simulations and possible 
studies for edge-on ion irradiation of electron microscope 
specimens. Thompson, L.J. (Argonne National Lab., IL (United 
States)); Allen, C.W.; Frischherz, M.C.; Otero, M.P. Argonne Na- 
tional Lab., IL (United States). [1992]. 7p. Sponsored by USDOE, 
Washington, DC (United ans. DOE Contract W-31109-ENG-38. 
(CONF-921101-77: 16. Material Research Society international 
symposium on the scientific basis for nuclear waste management 
fall meeting, Boston, MA (United States), 30 Nov - 5 dec 1992). 
Order Number DE93006409. Source: OSTI; NTIS; INIS; GPO Dep. 

A TRIM code has been modified to simulate a special technique, 
first described at the Spring 92 MRS Meeting, for in-situ 
transmission electron microscope (TEM) experiments involving si- 
multaneous ion irradiation, in which the resultant phenomena are 
observed as in a cross-section TEM specimen without further spec- 
imen preparation. Instead of ion-irradiating the film or foil specimen 
normal to the major surfaces and observing in plan view (i.e., in 
essentially the same direction), the specimen is irradiated edge-on 
(i.e., parallel to the major surfaces) and is observed normal to the 
depth direction of the irradiation. Results of calculations utilizing the 
modified TRIM code are presented for cases of 200 and 500 keV 
Co impinging onto the edge of Si films 200 and 600 nm thick. Limi- 
tations of the technique are discussed and feasibility of experiments 
involving implantation of Co into Si and the formation of CoSiz, 
which employ this technique, are briefly discussed. 10 refs, 3 figs. 


11222 (BNL-48148) Positron annihilation study of P im- 
planted Si. Asoka-Kumar, P. (Brookhaven National Lab., Upton, 
NY (United States)); Au, H.L; Lynn, K.G.; Sferlazzo, P. 
Brookhaven National Lab., Upton, NY (United States). [1992]. 19p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-76CH00016. (CONF-9209245-2: 9. international 
conference on ion implantation technology, Gainesville, FL (United 
States), 21-24 Sep 1992). Order Number DE93004907. Source: 
OSTI; NTIS; INIS; GPO Dep. 

High-energy ion implantation (above 200 keV) is now commonly 
used in a variety of VLSI processes. The high energy required for 
these implants is often achieved by implanting multiply charged 
ions, which inevitably brings in the problem of low-energy ion con- 
tamination. The low-energy contamination is difficult to diagnose 
and detect. Positron annihilation spectroscopy is used to examine 
the defect distributions in these high energy implants with varying 
degrees of contamination. 





11223 (BNL-48151) Radiation damage in undoped Cs! and 
Csi(Tl). Woody, C.L.; Kierstead, J.A.; Levy, P.W.; Stoll, S. 
Brookhaven National Lab., Upton, NY (United States). [1992]. 8p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-76CH00016. (CONF-911106—99: 1991 Institute of 
Electrical and Electronic Engineers (IEEE) nuclear science sympo- 
sium and medical imaging conference, Santa Fe, NM (United 
States), 2-9 Nov 1991). Order Number DE93004903. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Radiation damage has been studied in undoped Csi and Csi(TI) 
crystals using °°Co gamma radiation for doses up to ~ 4.2 x 10°. 
Samples from various manufacturers were measured ranging in 
size from 2.54 cm long cylinders to a 30 cm long block. Measure- 
ments were made on the change in optical transmission and 
scintillation light output as a function of dose. Although some sam- 
ples showed a small change in transmission, a significant change 
in light output was observed for all samples. Recovery from dam- 
age was also studied as a function of time and exposure to UV 
light. A short lived phosphorescence was observed in undoped CsI, 
similar to the phosphorescence seen in Csl(T]). 


11224 (CONF-921101-15) Computer simulation of atomic 
collision processes in solids. Robinson, M.T. Oak Ridge Na- 
tional Lab., TN (United States). Nov 1992. 14p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO05- 
840R21400. From 16. Material Research Society international 
symposium on the scientific basis for nuclear waste management 
fall meeting; Boston, MA (United States); 30 Nov - 5 dec 1992. Or- 
der Number DE93005106. Source: OSTI; NTIS; INIS; GPO Dep. 

Computer simulation is a major tool for studying the interactions 
of swift ions with solids which underlie processes such as particle 
backscattering, ion implantation, radiation damage, and sputtering. 
Numerical models are classed as molecular dynamics or binary 
collision models, along with some intermediate types. Binary colli- 
sion models are divided into those for crystalline targets and those 
for structureless ones. The foundations of such models are re- 
viewed, including interatomic potentials, electron excitations, and 
relationships among the various types of codes. Some topics of 
current interest are summarized. 


11225 (DOE/ER/13744—-13) Theory of the dissociation 
dynamics of small molecules on metal surfaces: Finite tem- 
perature studies: Progress report, July 1, 1990—June 30, 1993. 
Jackson, B.E. Massachusetts Univ., Amherst, MA (United States). 
Dept. of Chemistry. Nov 1992. 7p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract FG02-87ER13744. 
Order Number DE93005870. Source: OSTI; NTIS; INIS; GPO Dep. 

The goal of this study is to gain a better understanding of metal- 
catalyzed reactions by examining in detail the dynamics of 
molecule-metal interactions. Much effort has been focused on 
treating the molecule quantum mechanically when necessary, and 
including the effects of finite surface temperature. Recently devel- 
oped time-dependent quantum techniques have been used to 
compute the dissociative sticking probability of Hz, HD, and D2 on 
Cu and Ni surfaces. All molecular degrees of freedom can now be 
included either quantum mechanically or classically. The depen- 
dence upon translational and internal molecular energy, the angle 
and site of surface impact, and the details of the molecule-metal 
interaction potential have been examined. Similar techniques have 
been used to study the Eley-Rideal mechanism for the recombina- 
tive desorption of adsorbed H and D atoms with gas-phase H and 
D atoms. Several useful methods for coupling gas particles to the 
thermal vibrations of the solid have been developed and used in 
studies of energy transfer and sticking. The trapping of H2 and 
other diatomics in weakly bound molecular precursors to dissocia- 
tive adsorption is also of interest. 


11226 (INIS-mf-13436, pp. 5.9) Supersaturated solid solu- 
tions of iron and tin produced by de magnetron sputtering. 
Hallouche, B. (Rio Grande do Sul Univ., Porto Alegre, RS (Brazil). 
Inst. de Fisica); Vasquez, A.; Schreiner, W.H.; Dionisio, P.H. Comi- 
sion Nacional de Energia Atomica, Buenos Aires (Argentina). 1992. 
[164] (CONF-9210294—: LACAME '92: Latin American conference 
on the applications of the Moessbauer effect, Buenos Aires (Ar- 
gentina), 5-9 Oct 1992). In Latin American conference on the 
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applications of the Moessbauer effect. Order 
DE93615942. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. THIN FILMS/moessbauer effect; THIN 
FILMS/radiation scattering analysis; BACKSCATTERING; HYPER- 
FINE STRUCTURE; INTERNAL CONVERSION; IRON; LAYERS; 
PHYSICAL VAPOR DEPOSITION; SOLUBILITY; SPUTTERING; 
TIN; TRANSMISSION ELECTRON MICROSCOPY 


11227 (INIS-SU-—333/A) Coherent x-ray radiation of rela- 
tivistic electrons in crystals. Morokhovskij, V.L. Gosudarstvennyj 
Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (Rus- 
sian Federation). Tsentral’nyj Nauchno-issledovatel’skij Inst. 
Informatsii i Tekhniko-Ehkonomicheskikh Issledovanij po Atomnoj 
Nauke ij. 1989. [40] (In Russian). Source: OSTI; NTIS (US Sales 
Only); INIS. 

Critical analysis of experimental and theoretical studies of coher- 
ent x-ray radiation of relativistic electrons in crystals, arising due to 
relativistic electron field scattering on crystal electrons, localized in 
the vicinity of crystallographic planes, is carried out. It is shown 
that kinematic theory of electromagnetic field scattering, corre- 
sponding to a case of weak bond of scattered and being scattered 
waves, is equiavalent to experiments. 28 refs.; 12 figs. 


11228 (JINR-E-4-91-303) The yields of 'P and 'D reso- 
nances in the He(e,2e)He* reaction. Lhagva, O.; Badamdamdin, 
R.; Strakhova, S.1.; Hehnmedeh, L. Joint Inst. for Nuclear Re- 
search, Dubna (Russian Federation). Lab. of Theoretical Physics. 
1991. [8] Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to Z. Phys., D. 

In the first Born approximation the dependence of the yields of 
the 'P and 'D resonances in the He(e,2e)He* reaction on the mo- 
mentum transfer in the recoil peak region at incident energies 
E,=1000 eV is studied. It is shown that in a certain range of the 
ejection angle and for the large momentum transfer the yield of the 
1D resonance dominates over the 'P resonance one. 12 refs.; 4 
figs. 


Number 
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11229 (FTINT—37-89) Pairing interaction and superconduc- 
tivity in metal oxides and hydrides. Kulik, 1.0. AN Ukrainskoj 
SSR, Kharkov (Ukraine). Fiziko-Tekhnicheskij Inst. Nizkikh Temper- 
atur. 1989. [12] (In Russian). Source: OSTI; NTIS (US Sales Only); 
INIS. 

Oxides and hydrides displaying high-T, superconductivity are 
considered as *lectronegative metals: i.e., those formed due to the 
overlapping of electronic states in outer p- or s-shells of adjacent- 
negative ions O? or H~, respectively. The mechanism of pairing 
interaction proposed could in principle provide, and probably pro- 
vides, for high temperature superconductivity in these materials. 12 
refs.; 3 figs. 


11230 (FTINT-39-89) Raman scattering and luminescence 
of high-T, superconducting oxides. Eremenko, V.V.; Gnezdilov, 
V.P.; Fomin, V.1.; Fugol’, 1.Ya.; Samovarov, V.N. AN Ukrainskoj 
SSR, Kharkov (Ukraine). Fiziko-Tekhnicheskij Inst. Nizkikh Temper- 
atur. 1989. [24] Source: OSTI; NTIS (US Sales Only); INIS. 
Raman and luminescence spectra of high-T. superconducting 
oxides are summarized, mainly YBaz,Cu3O7_, and partly 
La>_,Ba,CuO,_,. In raman spectra we succeeded to distinguish 
electron scattering to define the energy gap A in the superconduct- 
ing state. The luminescence spectra are due to the emission of 
oxygen and interaction with conduction electrons. 70 refs.; 13 figs. 


11231 (IC-92/294) Generalized spin systems and o- 
models. Randjbar Daemi, S.; Salam, A.; Strathdee, J. International 
Centre for Theoretical Physics, Trieste (Italy). Sep 1992. [34] 
Source: OSTI; NTIS (US Sales Only); INIS. 

A generalization of the SU(2)-spin systems on a lattice and their 
continuum limit to an arbitrary compact group G is discussed. The 
continuum limits are, in general, non-relativistic o-model type field 
theories targeted on a homogeneous space G/H, where H contains 
the maximal torus of G. In the ferromagnetic case the equations of 
motion derived from our continuum Lagrangian generalize the 
Landau-Lifshitz equations with quadratic dispersion relation for 
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small wave vectors. In the antiferromagnetic case the dispersion 
law is always linear in the long wavelength limit. The models be- 
come relativistic only when G/H is a symmetric space. Also 
discussed are a generalization of the Holstein-Primakoff represen- 
tation of the SU(N) algebra, the topological term and the existence 
of the instanton type solutions in the continuum limit of the antifer- 
romagnetic systems. (author). 13 refs. 


11232 (IC-92/376) Dynamic and static correlation func 
tions in the inhomogeneous Hartree-Fock-state approach with 
random-phase-approximation fluctuations. Lorenzana, J. (Inter- 
national School of Advanced Studies, Trieste (Italy)); Grynberg, 
M.D.; Yu, L.; Yonemitsu, K.; Bishop, A.R. International Centre for 
Theoretical Physics, Trieste (Italy). Nov 1992. [28] Source: OSTI; 
NTIS (US Sales Only); INIS. 

The ground state energy, and static and dynamic correlation 
functions are investigated in the inhomogeneous Hartree-Fock (HF) 
plus random phase approximation (RPA) approach applied to a 
one-dimensional spinless fermion model showing self-trapped dop- 
ing states at the mean field level. Results are compared with 
homogeneous HF and exact diagonalization. RPA fluctuations 
added to the generally inhomogeneous HF ground state allows the 
computation of dynamical correlation functions that compare well 
with exact diagonalization results. The RPA correction to the 
ground state energy agrees well with the exact results at strong 
and weak coupling limits. We also compare it with a related quasi- 
boson approach. The instability towards self-trapped behaviour is 
signaled by a RPA mode with frequency approaching zero. (au- 
thor). 21 refs, 10 figs. 
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Refer also to citation(s) 9383, 9384, 9385, 9386, 9387, 9388, 
9536, 9539, 9540, 9541, 9542, 9543, 9544, 9545, 9546, 9576, 
9581, 9593, 9811, 9858, 10028, 10029, 11054, 11274 


11233 (ANL/CP—75979) Analysis of magnetic energy stored 


in superconducting coils with and without ferromagnetic in- 
serts. Cha, Y.S. Argonne National Lab., IL (United States). [1992]. 
17p. Sponsored by USDOE, Washington, DC (United States). DOE 


Contract W-31109-ENG-38. (CONF-921201-9: Conference on 
magnetism and magnetic materials, Houston, TX (United States), 
1-4 Dec 1992). Order Number DE93004132. Source: OSTI; NTIS; 
GPO Dep. 

Inductance and energy of superconducting coils are calculated 
by (1) a long solenoid approximation, (2) a finite element model, 
and (3) working formulas and tables. The results of the finite ele- 
ment model compare favorably with that of the working formulas. 
The long solenoid approximation overpredicts the energy and the 
inductance compared to the other two methods. The difference de- 
creases with increasing length to diameter ratio. 


11234 (CEA-CONF—-11084) Neutron scattering Investigation 
of the spin dynamics in the high temperature superconducting 
system YBajCu30¢,,. Regnault, L.P. (CEA Centre d'Etudes de 
Grenoble, 38 (France). Dept. de Recherche Fondamentale sur la 
Matiere Condensee); Burlet, P.; Henry, J.Y.; Rossat-Mignod, J.; 
Bourges, P. CEA Centre d’Etudes de Grenoble, 38 (France). Dept. 
de Recherche Fondamentale sur la Matiere Condensee. 1992. [16] 
(CONF-920409-: 12. general conference of the Condensed Matter 
Division of the European Physical Society, Prague (Czechoslo- 
vakia), 6-9 Apr 1992). Source: OSTI; NTIS (US Sales Only); INIS. 

We report on inelastic neutron scattering experiments carried out 
on single-crystals of the YBazCu30¢,, system. The spin dynamics 
has been successfully investigated as a function of temperature in 
the metallic state over the whole doping range from the weakly 
doped (x = 0.45, 0.51) to the heavily doped (x = 0.69, 0.92) and 
the overdoped (x = 1) regimes. Dynamical AF-correlations remain 
in the metallic state but the in-plane correlation length decreases 
with doping whereas the AF-coupling between the two Cu(2) layers 


is not affected, excepted in the overdoped regime (author). 16 
refs., 16 figs. 


11235 (CNIC—00326) How to determine H,; of high T. ox- 
ide superconductors. Cao Xiaowen (Inst. of Plasma Phys., 
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Academia Sinica, Hefei (China)); Huang Sunli. China Nuclear Infor- 
mation Centre, Beijing, BU (China). Dec 1989. [7] (ASIPP—0012.). 
Source: OSTI; NTIS (US Sales Only); INIS. 

The magnetizations of cylinder Bi; 7Pbp 3Sr2CagCugOy bulk su- 
perconductor whose length is shorten step by step has shown that 
H,; is independent of the length of cylinder, i.e. independent of the 
demagnetic factor, as the length is larger than the diameter, 
whereas it is dependent of demagnetic factor, as the length is 
smaller than the diameter. But the demagnetization factor is a con- 
stant about 1/4 for I<d. 


11236 (CONF-8902131—) Proceedings of the sixth Japan— 
US workshop on high-field superconducting materials and 
standard procedures tor high-field superconducting materials 
testing. Tachikawa, K. (ed.) (Tokai Univ., Kanagawa (Japan). Fac- 
ulty of Engineering); Yamafuji, K. (ed.); Wada, H. (ed.); Ekin, J. 
National Inst. of Standards and Technology, Boulder, CO (United 
States). [1989]. 118p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract Al01-84ER52113. From 6. Japan- 
US workshop on high field superconductors materials and standard 
procedures for high-field superconducting materials testing; Boul- 
der, CO (United States); 22-24 Feb 1989. Order Number 
DE93002848. Source: OSTI; NTIS; GPO Dep. 

High critical current densities and high magnetic fields are 
needed for most important energy application of both conventional 
and high-Te superconductors. This workshop brought together 
those engaged research on high-field superconductors in Japan 
and the US to present recent research results on performance of 
new high-field superconducting materials and to discuss the most 
promising directions for research, specifically as it relates to the fu- 
sion energy needs of both countries. Topics covered included 
critical currents, irradiation effects, ac losses, magnetization 
properties, and new fabrication processes for conventional super- 
conductors. An entire session was devoted to presentations on the 
properties of Nb3Al superconductors. Large magnet research pro- 
grams for energy applications were reviewed, including the 
tokamak fusion machine at JAERI, the joint US-Japan Nb3Sn 
poloidal-field-coll development program, and the proposed Interna- 
tional Thermonuclear Experimental Reactor (ITER) project. Results 
were also presented on the VAMAS round robin in three areas; Jc, 
stress effects, and ac losses. Finally, some current research results 
on experimental high-T.superconductors were reviewed, with par- 
ticular emphasis on new fabrication processes and the factors 
limiting the critical current in high-current conductors. Separate ab- 
stracts have been prepared. 


11237 (CONF-8902131-, pp. 10-17) Manufacture and evalu- 
ation of tin core modified jelly roll cables for the US-DPC. 
Smathers, D.B. (Teledyne Wah Chang, Albany, OR (US)); Steeves, 
M.M. National Inst. of Standards and Technology, Boulder, CO 
(United States). [1989]. From 6. Japan-US workshop on high field 
superconductors materials and standard procedures for high-field 
superconducting materials testing; Boulder, CO (United States); 
22-24 Feb 1989. In Proceedings of the sixth Japan—US workshop 
on high-field superconducting materials and standard procedures 
for high-field superconducting materials testing. 118p. Order Num- 
ber DE93002848. Source: OSTI; NTIS. 

The US-Demonstration Poloidal Coil (US-DPC) is being built by 
the Massachusetts Institute of Technology as a first step test in de- 
veloping an advanced cable in conduit conductor for the central 
solenoid (ohmic heating coil) of a Tokamak style Fusion Reactor. 
Three full-scale prototype pancake modules are being manufac- 
tured using Tin Core Modified Jelly Roll Nb3Sn superconductor 
wire and will be operated in early 1990 at the Japan Atomic En- 
ergy Research Institute (JAERI). Teledyne Wah Chang Albany 
produced the wire (0.78 mm strand), supervised chrome plating 
and cabling operations and delivered three 225 strand, 550 foot 
long cables in 1988. Short sample tests show the wire to be uni- 
form in properties from lot to lot. Wire extracted from the cables 
has also been tested; though the wire is significantly deformed in 
the cabling process at cross-over points, the performance in these 
areas is not degraded by more than 5% relative to undeformed 
wire. The authors report on the chrome plating, cabling, short sam- 
ple critical current and hysteresis loss data of strand and critical 
current data for cable strand. 4 refs., 6 figs., 3 tabs. 





11238 § (CONF-8902131-, pp. 19-22) The FENIX Magnet Fa- 
cility. Summers, L.T. (Lawrence Livermore National Lab., CA 
(US)); Miller, J.R.; Kerns, J.A.; Patrick, R.E.; Shen, S.S.; Slack, 
D.S. National Inst. of Standards and Technology, Boulder, CO 
(United States). [1989]. DOE Contract W-7405-ENG-48. From 6. 
Japan-US workshop on high field superconductors materials and 
standard procedures for high-field superconducting materials test- 
ing; Boulder, CO (United States); 22-24 Feb 1989. In Proceedings 
of the sixth Japan—US workshop on high-field superconducting ma- 
terials and standard procedures for high-field superconducting 
materials testing. 118p. Order Number DE93002848. Source: 
OSTI; NTIS. 

Proposed conductors for ITER measure about 35 mm on a side 
and will operate at currents up to 40 kA at fields of about 15 T. 
The testing of conductors and associated components will require 
large-bore, high-field magnetic facilities. At LLNL the authors are 
building a magnet test facility to support development of ITER 
conductors. This device is known as the Fusion ENgineering Inter- 
national eXperimental (FENIX) Magnet Facility. FENIX is being 
constructed using the existing Az, and Az; magnets frorn the idle 
MFTF facility. The magnet configuration for the MFTF-B system is 
shown in a figure. A side view, showing the magnet pairs, sample 
test well, bus work, and cryogenic plumbing is shown. The mag- 
nets are configured so that each NbT/Nb3Sn pair is moveable, 
allowing adjustment of the sample gap and maximum field. The 
gap width is adjustable in the range of 50-100 mm. With iron cores 
inserted in the bores of the high field magnets, the maximum field 
is 13.5 T at a 100 mm gap and 14.4 T at a 50 mm gap. A general 
description of the FENIX facility is shown in a table. FENIX is de- 
signed to accept a wide range of sample geometries. Samples can 
be from one to several meters in length with about 0.1 m being in 
the unfiorm, high-field region (0.4 m without iron cores). Power 
supplies are available to provide currents up to 40 kA. The cost of 
constructing FENIX is minimized by the use of pre-existing equip- 
ment. The cryogenic equipment, and magnet and sample power 
supplies are in place. Only connections to FENIX are required. The 


only major expense is the relocation of the MFTF Az, and Ad 
magnets. The total cost for setup of FENIX is about $400 k. Lim- 
ited operation and testing of FENIX will begin in mid-FY 90 with full 
scale testing to begin in late FY 90. The facility will be available for 
use by both LLNL and US/international researchers. 2 figs., 1 tab. 


11239 (CONF-8902131-, pp. 23-25) Estimates of AC losses 
in ITER PF magnets. Shen, S.S. (Lawrence Livermore National 
Lab., CA (US)). National Inst. of Standards and Technology, Boul- 
der, CO (United States). [1989]. DOE Contract W-7405-ENG-48. 
From 6. Japan-US workshop on high field superconductors materi- 
als and standard procedures for high-field superconducting 
materials testing; Boulder, CO (United States); 22-24 Feb 1989. In 
Proceedings of the sixth Japan—US workshop on high-field super- 
conducting materials and standard procedures for high-field 
superconducting materials — testing. 118p. Order Number 
DE93002848. Source: OSTI; NTIS. 

Estimates of ac losses in ITER poloidal field magnet systems are 
presented, based on experimental results of practical superconduct- 
ing wires. It is found that, under normal operation, the refrigeration 
power required to remove induced losses would amount to 21 kW. 
It also points out that important research work is urgently needed 
to improve the current internal-tin process for producing low-loss 
Nb3Sn wires for ITER applications. 4 refs., 1 fig., 1 tab. 


11240 (CONF-8902131-, pp. 26-30) High critical current 
density in multifilamentary NbTi superconducting wires. Mat- 
sumoto, Kaname (Furukawa Electric Co., Ltd., Yokohama (JP)); 
Tanaka, Yasuzo. National Inst. of Standards and Technology, Boul- 
der, CO (United States). [1989]. From 6. Japan-US workshop on 
high field superconductors materials and standard procedures for 
high-field superconducting materials testing; Boulder, CO (United 
States); 22-24 Feb 1989. In Proceedings of the sixth Japan—US 
workshop on high-field superconducting materials and standard 
procedures for high-field superconducting materials testing. 118p. 
Order Number DE93002848. Source: OSTI; NTIS. 

The significant factors for developing the critical current density 
Jc in the fine multi-filamentary superconducting wires are both the 
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pinning force of the NbTi filaments and the uniformity of the fila- 
ments in the direction of the wire. As for Nb-46.5wt%Ti composites, 
these factors were controlled by using both the diffusion barrier 
around NbTi filaments and multiple intermediate heat treatments, 
and more than 3,800 A/mm2 was obtained at 57 with 2.5m NbTi 
filament in diameter. 5 refs., 6 figs. 


11241 (CONF-8902131-, pp. 31-34) Composite-processed 
multifilamentary Nb3Al superconducting wires with Al-5at%Mg 
alloy cores. Kamata, K.; Tada, N.; Kosuge, M.; lijima, Y.; 
Takeuchi, T.; Inoue, K.; Watanabe, K.; Noto, K.; Muto, Y.; Katagiri, 
K.; Okada, T. National Inst. of Standards and Technology, Boulder, 
CO (United States). [1989]. From 6. Japan-US workshop on high 
field superconductors materials and standard procedures for high- 
field superconducting materials testing; Boulder, CO (United 
States); 22-24 Feb 1989. In Proceedings of the sixth Japan—US 
workshop on high-field superconducting materials and standard 
procedures for high-field superconducting materials testing. 118p. 
Order Number DE93002848. Source: OSTI; NTIS. 

Two methods of powder metallurgy process and jelly roll process 
have been developed for making practical Nb3Al superconducting 
wires. It has been reported that very short-distance diffusion length 
of Nb and Al is necessary for getting high Jcs in these methods at 
relatively low heat treatment temperatures. In order to attain the 
short-distance diffusion length, the use of starting powders or thin- 
ner starting sheets of Nb and Al, and large areal reduction are 
indispensable. Recently, the possibility of manufacturing continuous 
fiber multifiamentary Nb3Al wires with core diameters below 0.1 
um was suggested, by the development of new fabrication method 
through composite process using Nb tube and Al-Mg alloy cores. 
The authors report here the results on their first trial for making 
multifilamentary Nb3Al wires with Al-Sat%Mg alloy cores, through 
this method. 3 refs., 4 figs., 1 tab. 


11242 (CONF-8902131-—, pp. 50-52) Transverse stress effect 
on the critical current of internal tin and bronze process Nb3Sn 
superconductors. Ekin, J.W. (National Inst. of Standards and 
Technology, Boulder, CO (US)); Bray, S.L.; Danielson, P.; Smath- 
ers, D.; Sabatini, R.L.; Suenaga, M. National Inst. of Standards and 
Technology, Boulder, CO (United States). [1989]. From 6. Japan- 
US workshop on high field superconductors materials and standard 
procedures for high-field superconducting materials testing; Boul- 
der, CO (United States); 22-24 Feb 1989. In Proceedings of the 
sixth Japan—US workshop on high-field superconducting materials 
and standard procedures for high-field superconducting materials 
testing. 118p. Order Number DE93002848. Source: OSTI; NTIS. 

The effect of transverse stress on the critical current density, Jc, 
has been demonstrated to be significant in bronze process Nb3Sn. 
The onset of significant degradation begins at approxivmately 50 
MPa. In an applied field of 10 T, the magnitude of the effect is ap- 
proximately seven times larger for the transverse stress than for 
axial tensile stress. Similar results have been observed for another 
bronze process Nb3Sn conductor produced by another manufac- 
turer. The results of transverse compression on the J. of the 
superconducting wires were given. The unloaded values of Je re- 
covered more for the bronze process Nb3Sn than for the internal 
tin Nb3Sn that was examined. 16 refs. 


11243 (CONF-8902131-, pp. 109-111) Nb3Sn PF coil devel- 
opment at MIT. Steeves, M.M. (MIT Plasma Fusion Center, 
Cambridge, MA (US)); Hoenig, M.O.; Takayasu, M.; Painter, T.A.; 
Randall, R.N.; Marti, P.; Davin, J. National Inst. of Standards and 
Technology, Boulder, CO (United States). [1989]. From 6. Japan- 
US workshop on high field superconductors materials and standard 
procedures for high-field superconducting materials testing; Boul- 
der, CO (United States); 22-24 Feb 1989. In Proceedings of the 
sixth Japan-—US workshop on high-field superconducting materials 
and standard procedures for high-field superconducting materials 
testing. 118p. Order Number DE93002848. Source: OSTI; NTIS. 
Superconducting poloidal field coil development at MIT has fo- 
cused on the engineering demonstration of practical, high field, 
high current density NbgSn cable-in-conduit conductors. These 
conductors are fabricated from commercially available wire and 
conduit materials using standard industrial techniques wherever 
possible. The approach has been to build the technology incre- 
mentally using the foundations established by the Westinghouse 
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LCP, the MIT 12 Tesla Coil, and the DOE-sponsored base- 
technology programs. 3 refs., 1 fig. 


11244 (CONF-8902131-, pp. 112-118) Design considera- 
tions for ITER magnet systems. Henning, C.D. (Lawrence 
Livermore National Lab., CA (US)); Miller, J.R. National Inst. of 
Standards and Technology, Boulder, CO (United States). [1989]. 
DOE Contract W-7405-ENG-48. From 6. Japan-US workshop on 
high field superconductors materials and standard procedures for 
high-field superconducting materials testing; Boulder, CO (United 
States); 22-24 Feb 1989. In Proceedings of the sixth Japan-US 
workshop on high-field superconducting materials and standard 
procedures for high-field superconducting materials testing. 118p. 
Order Number DE93002848. Source: OSTI; NTIS. 

The International Thermonuclear Experimental Reactor (ITER) is 
now completing a definition phase as a beginning of a three-year 
design effort. Preliminary parameters for the superconducting mag- 
net system have been established to guide further and more 
detailed design work. Radiation tolerance of the superconductors 
and insulators has been of prime importance, since it sets require- 
ments for the neutron-shield dimension and sensitively influences 
reactor size. The major levels of mechanical stress in the structure 
appear in the cases of the inboard legs of the toroidal-field (TF) 
coils. The cases of the poloidal-field (PF) coils must be made thin 
or segmented to minimize eddy current heating during inductive 
plasma operation. As a result, the winding packs of both the TF 
and PF coils includes significant fractions of steel. The TF winding 
pack provides support against in-plane separating loads but offers 
little support against out-of-plane loads, unless shear-bonding of 
the conductors can be maintained. The removal of heat due to nu- 
clear and ac loads has not been a fundamental limit to design, but 
certainly has non-negligible economic consequences. The authors 
present here preliminary ITER magnet systems design parameters 
taken from trade studies, designs, and analyses performed by the 
Home Teams of the four ITER participants, by the ITER Magnet 
Design Unit in Garching, and by other participants at workshops 
organized by the Magnet Design Unit. The work presented here re- 


flects the efforts of many, but the responsibility for the opinions 
expressed is the authors. 4 refs., 3 figs., 4 tabs. 


11245 (CONF-921201-13) Neutron measurements of the 
vortex lattice in YBajCu,0,. Mook, H.A. (Oak Ridge National 
Lab., TN (United States)); Yethiraj, M.; Wignall, G.D.; Forgan, E.M.; 
Lee, S.L.; Cubitt, R.; McK. Paul, D.; Armstrong, T. Oak Ridge Na- 
tional Lab., TN (United States). [1992]. 22p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO5- 
840R21400. From Conference on magnetism and magnetic 
materials; Houston, TX (United States); 1-4 Dec 1992. Order Num- 
ber DE93005417. Source: OSTI; NTIS; INIS; GPO Dep. 

Neutron diffraction has been used to measure the vortex lattice 
scattering for YBa2Cu307. A square pattern is found when the field 
is applied along the c axis, while a triangular pattern is found when 
the field is applied well away from the c axis. High-resolution mea- 
surements for the square pattern show that the vortex lattice has 
long-range orientational order but only short-range positional order. 
The temperature dependence of the penetration depth is not that 
expected for a superconductor with a conventional s-wave BCS 
type gap. Preliminary measurements for temperatures near the ir- 
reversibility line are consistent with the occurrence of melting of the 
vortex lattice or glass phase. 


11246 (DOE/ER/40350-7) Multiple coil pulsed magnetic 
resonance method to measure the SSC bending magnet multi- 
pole moments: Progress report, February 1, 1991-May 31, 
1992. Clark, W.G. California Univ., Los Angeles, CA (United 
States). Dept. of Physics. 7 Jan 1993. 10p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO02-87ER40350. 
Order Number DE93006465. Source: OSTI; NTIS; INIS; GPO Dep. 

This Final Report presents a summary of the performance of a 
32-coil pulsed nuclear magnetic resonance field mapping system 
for mapping SSC dipole magnets that was developed with the sup- 
port of Contract DE-AC0287ER40350. It measures the magnetic 
multipole moment coefficients up to ays, and b,5 in a warm bore 
tube along the 98% of the length of the magnet that has a field ho- 
mogeneous enough for NMR measurements. The 1 cm long active 
region of the probe permits it to measure the 8.5 cm periodicity of 
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the coefficients attributed to the twist pitch of the superconducting 
cable. The system’s measurement rate of four measurements per 
second allows it to probe the dynamic behavior of the coefficients 
down to a time scale of .25 seconds in swept field and other tran- 
sient field situations. An analysis of the errors in the measurements 
and a comparison with measurements by the Brookhaven Mole on 
SSC dipole DCA317 is discussed along with an extended set of 
measurements on this magnet near the injection field of 0.67 T and 
ae a 


11247 (DOE/ER/40682-1) [Progress report of the silicon 
for the Superconducting Supercollider grant, September 1- 
December 31, 1991]. Engler, A.; Ferguson, T.A.; Kraemer, R.W.; 
Sutton, R.B.; Vogel, H. Carnegie-Mellon Univ., Pittsburgh, PA 
(United States). [1991]. 3p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract FG02-91ER40682. Order Num- 
ber DE93003649. Source: OSTI; NTIS; INIS; GPO Dep. 

Short communication. SUPERCONDUCTING SUPER COL- 
LIDER/calorimeters; CALORIMETERS/research programs; 
PROGRESS REPORT; CALORIMETERS; BARIUM COM- 
POUNDS; FLUORINE COMPOUNDS; ELECTROMAGNETISM; 
SILICON; TESTING 


11248 (DOE/ER/45127-8) Heavy fermion and actinide 
materials: Annual technical progress report, February 1, 1992- 
January 31, 1993. Polytechnic Univ., Brooklyn, NY (United 
States). [1993]. 17p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG02-84ER45127. Order Number 
DE93006466. Source: OSTI; NTIS; INIS; GPO Dep. 

During this period, 1/N expansions have been systematically 
applied to the calculation of the properties of highly correlated elec- 
tron systems. These studies include examinations of (a) the class 
of materials Known as heavy fermion semi-conductors, (b) the high 
energy spectra of heavy fermion systems, and (c) the doped oxide 
superconductors. 


11249 (DOE/ER/45416-3) Synchrotron studies of narrow 
band materials: Progress report, July 1, 1990—June 30, 1993. 
Allen, J.W. Michigan Univ., Ann Arbor, MI (United States). 1993. 
29p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG02-90ER45416. Order Number DE93006981. Source: 
OSTI; NTIS; GPO Dep. 

Objective was to determine the single-particle electronic structure 
of selected narrow band materials in order to understand the rela- 
tion between their electronic structures and novel low energy 
properties, such as mixed valence, heavy Fermions, Kondo effect, 
insulator-metal transitions, non-Fermi liquid behavior, and 
high-temperature superconductivity. This program supports photoe- 
mission spectroscopy (PES) at various synchrotrons. The progress 
is reported under the following section titles: ZSA (Zaanen- 
Sawatzky-Allen) systematics and |I-M transitions in 3d _ transition 
metal oxides, - insulator-metal transitions in superconducting 
cuprates, Fermi liquid and non-Fermi liquid behavior in angular re- 
solved PES lineshapes, heavy-Fermion and non-Fermi liquid 5f 
electron systems, and Kondo insulators. 


11250 (ETDE/JP-mf-93768462, pp. 61-73) Development of 
superconducting techniques.: Application of superconducting 
techniques to power systems. Ogawa, T. New Energy and In- 
dustrial Technology Development Organization, Tokyo (Japan). Sep 
1992. 86p. (In Japanese). In 12th annual progress report of the 
fuel and power storage technology subcommittee. Order Number 
DE93768462. Source: OSTI; NTIS (US Sales Only). 

The results of the application of superconducting techniques to 
power systems until fiscal 1991 were reported which has been pro- 
moted by the Fuel and Power Storage Technology Subcommittee 
as a part of the development of practical techniques since 1988. 
The current density, stability and AC loss were studied of NbTi and 
Nb2Sn metal superconductors, while the wire drawing and current 
density for high-T, oxide superconductors. The field winding model 
and multicylindrical rotor of superconducting generators were stud- 
ied, and the structure and dimension of several components of the 
70,000 kW class model generator were also studied together with 
its test method, operation technique and system interconnection. 
The performance of a canned compressor and prototype cold boxes 
for both hot and cold sites was tested for conventional refrigeration 





systems, and oil-free screw type and turbo type compressors were 
studied for improving refrigeration systems. 3 figs 7 tabs. 


11251 (I\C—-92/277) On the superconductivity existence 
within the Hubbard model. Hoang Anh Tuan (institute of Theoret- 
ical Physics, Hanoi (Viet Nam)); Nguyen Toan Thang; Nguyen 
Ngoc Thuan. International Centre for Theoretical Physics, Trieste 
(Italy). Sep 1992. [10] Source: OSTI; NTIS (US Sales Only); iNIS. 

The Hubbard model is considered within the framework of the 
new functional integral method suggested by Sarker. A dynamical 
system of equations determining the superconducting phase of the 
Hubbard model is derived. (author). 15 refs. 


11252 (IC—92/309) Orbital glass in HTSC. Kusmartsev, F.V. 
International Centre for Theoretical Physics, Trieste (Italy). Oct 
1992. [9] Source: OSTI; NTIS (US Sales Only); INIS. 

The physical reasons why the orbital glass may exist in granular 
high-temperature superconductors and the existing experimental 
data appeared recently are discussed. The orbital glass is charac- 
terized by the coexistence of the orbital paramagnetic state with 
the superconducting state and occurs at small magnetic fields H < 
Heo << H1. The transition in orbital glass arises at the critical field 
Heo which is inversely proportional to the surface cross-area S of 
an average grain. In connection with theoretical predictions the 
possible experiments are proposed. (author). 10 refs. 


11253 (1\C-92/358) A vibrating wire parallel to a type Il 
superconducting slab of arbitrary thickness. Saif, A.G. Interna- 
tional Centre for Theoretical Physics, Trieste (Italy). Oct 1992. [11] 
Source: OSTI; NTIS (US Sales Only); INIS. 

The distribution of the internal and external magnetic fields of the 
systems of a type Il superconducting infinite slab of arbitrary thick- 
ness subjected to a vibrating wire (between two vibrating wires) 
carrying a direct current are developed. The power losses on the 
surface of the slab is calculated and the role of the London pene- 
tration depth on the power losses is studied. In the limiting case, a 
satisfactory agreement with previous results are achieved. The ex- 
act analytical solutions are obtained in compact form which can 
serve the technological development. (author). 8 refs, 2 figs. 


11254 (IC—92/359) Power losses of a type Il superconduct- 
ing slab of arbitrary thickness in the presence of alternating 
current conductors. Saif, A.G. International Centre for Theoretical 
Physics, Trieste (Italy). Oct 1992. [10] Source: OSTI; NTIS (US 
Sales Only); INIS. 

The power losses and its two constituent terms due to dissipated 
and reactive energies are developed for a system of a normal con- 
ducting wire (two wires) carrying a current parallel to a type Il 
superconducting infinite slab of arbitrary thickness. The reactive 
term is found to be either capacitively or inductively reactive. When 
the thickness of the slab tends to infinity it is found that the results 
will be in a good agreement with the previous results. (author). 7 
refs, 2 figs. 


11255 (IC-92/360) The effect of a transport current on the 
surface barrier of an uniaxial anisotropic superconducting 
slab. Saif, A.G. International Centre for Theoretical Physics, Trieste 
(Italy). Oct 1992. [8] Source: OSTI; NTIS (US Sales Only); INIS. 

The role of a transport current on the annihilation of the surface 
barrier for high temperature type Il superconducting infinite slab of 
arbitrary thickness is investigated. The London penetrating field, 
the vortex fields and the Gibbs potential are calculated. The barrier 
depends on the external field strength, the value of the transport 
current flowing through the slab and the orientation of the external 
field. An agreement of our results with the previous one in some 
cases is found. (author). 9 refs, 1 fig. 


11256 (IC-92/361) Effects of a vibrating wire carrying DC 
current on a moving type Il superconducting slab of arbitrary 
thickness. Saif, A.G. International Centre for Theoretical Physics, 
Trieste (Italy). Oct 1992. [8] Source: OSTI; NTIS (US Sales Only); 
INIS. 


A modified London equation is developed to study the system of 
a vibrating wire (two vibrating wires) carrying a direct current paral- 
lel to a moving type Il superconducting infinite slab of arbitrary 
thickness. Exact solutions of the magnetic vector potential inside 
and outside the superconducting sample are obtained. Moreover, 
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exact integral expression of power losses is obtained. These ana- 
lytical solutions can be used for testing of the superconducting 
slabs in motion and the related problems of losses of moving su- 
perconductors. A good agreement with previous results is found in 
some limited cases. (author). 10 refs. 


11257 (IC—92/362) Surface barrier of a uniaxial anisotropic 
type Il superconducting cylinder. Saif, A.G. International Centre 
for Theoretical Physics, Trieste (Italy). Oct 1992. [9] Source: OSTI; 
NTIS (US Sales Only); INIS. 

The analytical solutions of the anisotropic London equation are 
developed for the cylindrical type !| superconductors. By using 
these solutions (the London penetrating field and vortex fields) the 
Gibbs free energy and the superheating field are calculated. The 
annihilation of the surface barrier by the transport current is found. 
(author). 7 refs. 


11258 (I\C-92/373) Simulation of the vortex motion in the 
high T. superconductors. Dong Jinming. International Centre for 
Theoretical Physics, Trieste (Italy). Nov 1992. [13] Source: OSTI; 
NTIS (US Sales Only); INIS. 

id and 2d simulations of the single vortex dynamics in the pres- 
ence of random pinning potential and periodical one have been 
carried out. It is shown that the randomness of the pinning sites 
distribution does not have considerable effect on the transport 
properties such as I-V characteristics of the high T. superconduc- 
tors, which has been widely discussed in the approximation of a 
periodical pinning potential using analytical method. The random- 
ness effect probably only reduces the vortex diffusing mobility more 
below the depinning current value, which is more obvious at lower 
temperature. (author). 12 refs, 4 figs. 


11259 (\C-92/375) The spiral phase and the spin liquid 
state in the t-J-J’ model. Feng Shiping. International Centre for 
Theoretical Physics, Trieste (Italy). Nov 1992. [17] Source: OST]; 
NTIS (US Sales Only); INIS. 

The possible spin liquid state and phase separation are studied 
in the framework of t-J-J’ model (frustrated t-J model) by using the 
Schwinger boson mean field theory. It is shown that both the dop- 
ing and quantum fluctuation of spins, which are treated on the 
same footing, favor the spin liquid state. Away from half-filling, the 
phase separation is still present for any values of t/J, and J’/J in 
the case of spin S=1/2, but the tendency to diminish the range of 
the phase separation is induced due to the quantum fluctuation of 
spins. (author). 15 refs, 6 figs. 


11260 (IC—92/377) Slave particle studies of the electron 
momentum distribution in the electron momentum distribution 
in the low dimensional t-J model. Feng Shiping (International 
Centre for Theoretical Physics, Trieste (Italy)); Su, Z.B.; Yu, L.; 
Wu, J.B. International Centre for Theoretical Physics, Trieste (Italy). 
Nov 1992. [28] Source: OSTI; NTIS (US Sales Only); INIS. 

The electron momentum distribution function in the t-J model is 
studied in the framework of slave particle approach. Within the de- 
coupling scheme used in the gauge field and related theories, we 
treated formally phase and amplitude fluctuations as well as con- 
straints without further approximations. Our result indicates that the 
electron Fermi surface observed in the high-resolution angle- 
resolved photoemission and inverse photoemission experiments 
cannot be explained within this framework, and the sum rule for 
the physical electron is not obeyed. A correct scaling behavior of 
the electron momentum distribution function near k~kp and k~3 ke 
in one dimension can be reproduced by considering the nonlocal 
string fields (Z._Y. Weng et al., Phys. Rev. B45, 7850 (1992)), but 
the overall momentum distribution is still not correct, at least at the 
mean field level. (author). 39 refs, 3 figs. 


11261 (I\C-92/378) The Haldane energy gap of a doped 
linear-chain Heisenberg antiferromagnet. Lu Zhongyi (Chinese 
Academy of Sciences, Beijing (China). Inst. of Theoretical Physics); 
Su Zhaobin; Yu Lu. International Centre for Theoretical Physics, 
Trieste (Italy). Nov 1992. [12] Source: OSTI; NTIS (US Sales 
Only); INIS. 

Using the valence-bond-solid (VBS) approach and the Schwinger 
boson mean field approximation, we study the dependence of the 
Haldane gap of a spin-1 linear chain Heisenberg antiferromagnet 
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on impurity doping with different spins. The impurity spins affect 
the singlet pairing order parameter A and the constraint factor 4. 
As a result, the Haldane gap is reduced by a factor = n,°/°, with n, 
as the impurity concentration, and eventualiy collapses at nj~1/é 
with € as the VBS correlation length. This theoretical prediction can 
be verified by neutron scattering experiments. (author). 22 refs. 


11262 (IC-92/380) Localized excitations in competing 
bond-order-wave, charge-density-wave and spin-density-wave 
systems Il: Competing charge-density-wave and spin-density- 
wave. Wang Wenzheng (international Centre for Theoretical 
Physics, Trieste (Italy)); Su Zhaobin; Yu Lu; Wang Chuilin. Interna- 
tional Centre for Theoretical Physics, Trieste (Italy). Nov 1992. [37] 
Source: OSTI; NTIS (US Sales Only); INIS. 

The extended Peierls-Hubbard model is used to study the com- 
petition of the spin-density-wave (SDW) and charge-density-wave 
(CDW) states as well as the attendant localized excitations in 
quasi-one-dimensional systems like MX-chains. The ground state 
properties are first studied as a function of the Coulomb interaction 
U and the on-site electron-phonon coupling 42. The SDW state 
dominates in the region of large U and small A2, while the CDW 
state prevails in the opposite limit. In the intermediate region these 
two states compete with each other, one being stable, whereas the 
other being metastable. The localized excitations (polarons and ex- 
citons) are studied in detail in each region using the Bogoliubov-de 
Gennes formalism. The self-trapped excitons (STE) in the CDW 
dominating regime contain locally non-vanishing SDW distortions 
and vice versa. As Az increases, the number of bound states 
changes from two to four for the exciton case and from two to 
three for the polaron case. Upon its further increase, one type of 
STE with a certain pattern of SDW distortion and charge transfer is 
transforming into another type of STE with a different pattern. The 
possibilities of verifying the ground state properties in optical and 
transport experiments and identifying these local excitations in Ra- 
man and ENDOR measurements are discussed. (author). 25 refs, 
11 figs. 


11263 (JINR-E—14-91-542) Tunable IR synchrotron light 
source of high luminosity for spectroscopic investigations of 
HTSC materials. Kuz'min, E.S. (Joint Inst. for Nuclear Research, 
Dubna (Russian Federation). Dept. of New Acceleration Methods); 
Skintej, N.R.; Tyutyunnikov, S.1.; Shalyapin, V.N. Joint inst. for Nu- 
clear Research, Dubna (Russian Federation). 1991. [10] Source: 
OSTI; NTIS (US Sales Only); INIS. 

A pulsed electron ring accelerator is proposed to be used for 
submillimetre spectroscopy of high-Te superconductors (HTSC), 
namely for energy gap measurements by film transmission spectra. 
The calculations are based on the fact that during the formation of 
the electron ring in the pulsed accumulator the short-wave bound- 
ary of the SR spectrum moves towards shorter wavelengths so 
that time interval of 1 ms corresponds to the scanning of the 
10-100 zm wavelength range. It is shown by calculations that two- 
channel registration of the radiation, passed through a HTSC film 
allows one to find the value of the energy gap in the range of 15- 
28 meV with the accuracy about 10%. 9 refs.; 6 figs. 


11264 (JINR-E—17-91-438) Critical currents in YBaCuO- 
ceramics. Obukhov, Yu.V. Joint Inst. for Nuclear Research, Dubna 
(Russian Federation). Lab. of Neutron Physics. 1991. [6] Source: 
OSTI; NTIS (US Sales Only); INIS. 

Submitted to Journal of Superconductivity. 

The magnetization measurements on a ceramic YBaCuO sample 
were carried out. The M(H,T) dependence has demonstrated some 
peculiarities which we suppose to be connected with Hj, Hj2, Her 
fields. By analyzing the magnetization in the field region between 
Hj; and Hj. within the frame of the critical state model one can 
found the dependence of the intergranular critical current density 
on field and temperature. 6 refs.; 6 figs. 


11265 (JINR-R-14-91-144) The experimental verification of 
the possibility to use synchrotron radiation for infrared spec- 
troscopy in high temperature superconductors. Tyutyunnikov, 
S.1.; Shalyapin, V.N.; Shvetsov, V.S.; Shcheulin, A.S. Joint Inst. for 
Nuclear Research, Dubna (Russian Federation). 1991. [18] (In 
Russian). Source: OSTI; NTIS (US Sales Only); INIS. 
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The experimental results on measuring the synchrotron radiation 
power of the electron ring with parameters: the electron number - 
(3-5)x1012, the electron ring radius - 3-8 cm, the electron energy - 
10-20 MeV, the impulse duration - 10 mc are presented. The mea- 
surements are made in the wave length range of the infrared (IR) 
radiation 2-400 um. The manymirror optical system for the radia- 
tion focusing and escaping are used. The experimental and 
theoretical values of the radiation power density on the 300 um 
wave length are equal to 6x10~4, that is by some orders higher 
than the power of the well-known sources. The possibility to create 
the IR-spectrometer with unique parameters for investigations in 
the solid state physics is shown. 4 refs.; 11 figs.; 1 tab. 


11266 (LA-UR-92-3242) Electron-phonon driven spin frus- 
tration in multi-band Hubbard models: MX chains and oxide 
superconductors. Gammel, J.T. (Naval Command, Control and 
Ocean Surveillance Center, San Diego, CA (United States)); Yone- 
mitsu, K.; Saxena, A.; Bishop, A.R.; Roeder, H. Los Alamos 
National Lab., NM (United States). [1992]. 7p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-36. (CONF-9208132-7: 1992 international conference on 
science and technology of synthetic metals (ICSM), Goeteborg 
(Sweden), 12-18 Aug 1992). Order Number DE93003697. Source: 
OSTI; NTIS; INIS; GPO Dep. 

We discuss the consequences of both electron-phonon and 
electron-electron couplings in 1D and 2D multi-band (Peierls- 
Hubbard) models are discussed. After a brief discussion of various 
analytic limits, we focused on (Hartree-Fock and exact) numerical 
studies in the intermediate regime for both couplings, where un- 
usual spin-Peierls as well as long-period, frustrated ground states 
are found. Doping into such phases or near the phase boundaries 
can lead to further interesting phenomena such as separation of 
spin and charge, a dopant-induced phase transition of the global 
(parent) phase, or real-space (“bipolaronic”) pairing. Possible ex- 
perimentally observable consequences of this rich phase diagram 
for halogen-bridged, transition metal, linear chain complexes (MX 
chains) in 1D and the oxide superconductors in 2D are discussed. 


11267 (LA-UR-92-4351) De Haas van Alphen effect in su- 
perconductors in megagauss fields. Fowler, C.M.; Freeman, 
B.L.; Hults, W.L.; King, J.C.; Mueller, F.M.; Smith, J.L. Los Alamos 
National Lab., NM (United States). [1992]. 10p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-36. (CONF-921133-14: 6. international conference on 
megagauss magnetic field generation and related topics, Albu- 
querque, NM (United States), 9-12 Nov 1992). Order Number 
DE93005465. Source: OSTI; NTIS; GPO Dep. 

The de Haas van Alphen effect has been investigated in YBCO 
recently by Fowler et al. using 100 Tesla fields and temperatures 
below 4.2 Kelvin. It is concluded that even at these fields these 
measurements were taken below the superconducting critical field, 
Bc2. Mixed state quantal oscillatory phonmena have been seen by 
Graebner and Robins in NbSe2 in 1976 and more recently by 
Mueller, Lowndes, and Arko et al. in V3Si in lower fields. The impli- 
cation of such mixed state experiments is discussed. 


11268 (LBL-32951) Design of high-T,bolometers on silicon 
membranes for a far infrared imaging array. Verghese, S. 
(Lawrence Berkeley Lab., CA (United States)); Richards, P.L.; 
Fork, D.K.; Char, K.; Geballe, T.H. Lawrence Berkeley Lab., CA 
(United States). Sep 1992. 2p. Sponsored by USDOE, Washington, 
DC (United States); Department of Defense, Washington, DC 
(United States). DOE Contract AC03-76SF00098. Contract 
F49620-89-C-0017. (CONF-921217-2: 17. annual Society of 
Photo-Optical Instrumentation Engineers (SPIE) international con- 
ference on infrared and millimeter wave sources, Pasadena, CA 
(United States), 14-18 Dec 1992). Order Number DE93004784. 
Source: OSTI; NTIS; GPO Dep. 

We discuss the design of high-T;superconducting bolometers for 
use in a far infrared imaging array from wave-lengths 30-100 um. 
Useful opportunities exist for imaging and spectroscopy with 
bolometer arrays made on micro-machined silicon membranes. 


11269 
conducting technology.: Research and development of 
superconducting technology for application to electric power 


(NEDO-OS-9105, pp. 11-26) Development of super- 





generation. Kouchi, M. (Engineering Research Association for Su- 
perconductive Generation Equipment and Materials, Tokyo 
(Japan)). New Energy and Industrial Technology Development 
Organization, Tokyo (Japan). Oct 1991. In Eleventh annual confer- 
ence on energy conservation and storage technologies. 103p. 
Order Number DE937684239. Source: OSTI; NTIS. 

This is presented at the Eleventh Annual Conference on Energy 
Conversion and Storage Technologies. This research and develop- 
ment composes of research and development of superconductor, 
research and development of superconducting generators, re- 
search on total system, and research and development work On 
refrigeration systems. Achievements of these projects in FY 1990 
are described. For the research and development of superconduc- 
tor, progress status of research and development of metal 
materials and research and development of oxide materials is illus- 
trated. For the research and development of superconducting 
generators, progress status of research and development of slow- 
response type superconducting generators and quick-response 
type superconducting generators is demonstrated. For the research 
on total system, testing method for model generators, techniques 
for the control, protection, and operation of superconducting power 
generation systems, and efficiency of introducing superconducting 
generators into power systems are investigated. For the research 
and development work on refrigeration systems, reliability improve- 
ment of conventional refrigeration systems and improved 
refrigeration systems are investigated. Steady progress and numer- 
ous substantial research results have been obtained in these field. 
1 fig., 6 tabs. 


11270 (NEI-NO-298) Studies of the interaction between a 
magnet and a High T. Superconductor. Yang, Z. Oslo Univ. 
(Norway). 1991. 79p. Source: OSTI; NTIS; INIS. 

Reprints of eight previously printed papers are attached. 

This dissertation consists of two parts. The last part is eight 
research papers which involve topics related to High T. supercon- 
ductor (HTSC) studies. The main topic describes the interaction 
between a permanent magnet and a HTSC studied by a mechani- 
cal pendulum. The first part of the dissertation has two purposes. 
One is to give a brief introduction and background to the research 
papers, and the other is to outline the scientific findings from the 
HTSC studies. 94 refs., 2 figs. 


11271 (ORNU/HTSPC-3) Protection of a test magnet 
wound with a Ag/BSCCO high-temperature superconductor. 
Dresner, L. Oak Ridge National Lab., TN (United States). Oct 
1992. 27p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. Order Number 
DE93003308. Source: OSTI; NTIS; INIS; GPO Dep. 

The properties of Ag/BSCCO conductor are studied and used to 
evaluate the feasibility of detecting normal zones in the conductor 
before the hot-spot temperature reaches critical levels. The results 
are applied to the protection of a 5-kJ test magnet. 


11272 (SLAC—398, pp. 21-46) Uses of superconductivity in 
particle accelerators. Siemann, R.H. (Stanford Linear Accelerator 
Center, CA (US)). Stanford Linear Accelerator Center, Menlo Park, 
CA (United States). Sep 1992. DOE Contract AC03-76SF00515. In 
Proceedings of Summer Institute on particle physics: Lepton- 
Hadron scattering. 566p. Order Number DE93002490. Source: 
OSTI; NTIS; INIS. 

The author reviews superconductivity as it is applied to high 
energy physics. HERA, the next major lepton-hadron scattering fa- 
cility uses superconductivity in the proton ring magnets and the 
electron ring radio frequency (RF) accelerating system. Supercon- 
duting magnets and RF systems are being used in hadron rings, 
electron colliders and storage rings, and LINAC’s. The author 
briefly reviews the basics of superconductivity, and then goes into 
its application in the fabrication of magnet wires, and ultimately into 
magnet systems applied in accelerator systems for bending, focus- 
ing, and beam transport. He also reviews superconductivities 
application in RF _ structures. Superconducting systems are 
contrasted with conventional structures, because of the design con- 
straints and gains which result from the practical implementation of 
superconductivity in these devices. 
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11273 (ITF-91-74) On the doubling of hydrodynamic theo- 
rems in relativistic theory of superfluidity. Fomin, P.1.; 
Vil'chinskij, S.1. AN Ukrainskoj SSR, Kiev (Ukraine). Inst. Teoretich- 
eskoj Fiziki. 1991. [12] (in Russian). Source: OSTI; NTIS (US 
Sales Only); INIS. 

Using the equations of relativistic theory of superfluidity we 
consider the basic hydrodynamic theorems for two-component su- 
perfluons system in the non-dissipative approximation. We show 
that the number of basic theorems is doubled as compared to that 
in one-component relativistic hydrodynamics. 6 refs. (author). 


665430 Other Topics in Quantum Fluids and Solids 
Refer also to citation(s) 10729 


11274 (IC—92/276) On a new functional integral formalism 
for Hubbard model. Hoang Anh Tuan (institute of Theoretical 
Physics, Hanoi (Viet Nam)); Nguyen Toan Thang; Nguyen Ngoc 
Thuan. International Centre for Theoretical Physics, Trieste (Italy). 
Sep 1992. [6] Source: OSTI; NTIS (US Sales Only); INIS. 

By using the functional integral perturbative theory proposed by 
Sarker we have derived the system of self-consistent equations for 
renormalized Green function of electron in strongly correlated elec- 
tron system. (author). 13 refs. 
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11275 (CIEMAT—661) Microcomputer based system to con- 
trol the load of a capacitor array in the TJ-1 Tokamak. Alberdi, 
J.; Asenjo, L.; Sanz, J.A. Centro de Investigaciones Energeticas, 
Medioambientales y Tecnologicas (CIEMAT), Madrid (Spain). 1990. 
97p. (In Spanish). Order Number DE93755542. Source: OSTI; 
NTIS. 

The power to create the magnetic field in the TJ-1 TOKAMAK is 
provide by an array of 16 capacitor sets. The total capacity of this 
array is 8.1F. This work describes a computer system based on 
the Motorola M-6800 microprocessor which controls the load of the 
capacitor set-and stablishes the conditions for the reactor trigger. 
(author) 


7003 Plasma Physics and Fusion Research 
Refer also to citation(s) 11412, 11442, 11466, 11475 


11276 (CEA-N-2708) Linear study of Kelvin-Helmholtz in- 
stability for a viscous compressible fluid. Hallo, L.; Gauthier, S. 
CEA Centre d'Etudes de Limeil, 94 - Villeneuve-Saint-Georges 
(France). 1992. [52] (In French). Source: OSTI; NTIS (US Sales 
Only); INIS. 

The linear phase of the process leading to a developed turbu- 
lence is particularly important for the study of flow stability. A 
Galerkin spectral method adapted to the study of the mixture layer 
of one fluid is proposed from a sheared initial velocity profile. An 
algebraic mapping is developed to improve accuracy near high 
gradient zone. Validation is obtained by analytic methods for non- 
viscous flow and multi-domain spectral methods for viscous and 
compressible flow. Rates of growth are presented for subsonic and 
slightly supersonic flow. An extension of the method is presented 
for the study of the linear stability of a mixture with variable con- 
centration and transport properties. 


11277 (CFFTP-G-8923) Plasma boundary phenomena in 
tokamaks: A review submitted to Nuclear Fusion. Stangeby, 
P.C. (Toronto Univ., ON (Canada). Inst. for Aerospace Studies); 
McCracken, G.M. Canadian Fusion Fuels Technology Project, 
Toronto, ON (Canada). Jun 1989. [284] Source: OSTI; NTIS (US 
Sales Only); INIS. 

The focus of this review is on processes occurring at the edge, 
and on the connection between boundary plasma - the scrape-off 
layer (SOL) and the radiating layer - and central plasma pro- 
cesses. Techniques used for edge diagnosis are reviewed and 
basic experimental information (ng and T,) is summarized. Simple 
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models of the SOL are summarized, and the most important effects 
of the boundary plasma - the influence on the fuel particles, impuri- 
ties, and energy - on tokamak operation dealt with. Methods of 
manipulating and controlling edge conditions in tokamaks and the 
experimental data base for the edge during auxiliary heating of 
tokamaks are reviewed. Fluctuations and asymmetries at the edge 
are also covered. (9 tabs., 134 figs., 879 refs.). 


11278 (CFFTP-G—9041) Impurity transport at the plasma 
edge. Stangeby, P.C. (Toronto Univ., ON (Canada). Inst. for 
Aerospace Studies). Canadian Fusion Fuels Technology Project, 
Toronto, ON (Canada). Jun 1990. [57] Source: OSTI; NTIS (US 
Sales Only); INIS. 

Of the three major links in the chain connecting plasma edge 
conditions to central impurity levels - production; edge transport; 
and, central transport - edge transport is the weakest link in that it 
is the most complex, least understood and hardest to measure di- 
rectly. A large number of edge impurity measurements can be 
made, however, which when interpreted in conjunction with an 
edge impurity transport model can improve understanding and in- 
crease confidence in prediction. These quantities include 3-D 
spatial distributions of impurity densities and impurity temperatures 
in the successive stages of ionization from the neutral state to full 
ionization. Some examples of such experiments carried out in JET 
and TEXTOR and their interpretation using a Monte Carlo impurity 
transport code are presented. The field remains in an early state of 
development and ultimate quantities, such as the central impurity 
density, can only be explained/predicted to within uncertainty fac- 
tors, typically greater than two. Examples are given of modelling 
the central Z.4 in JET ohmic discharges employing carbon or beryl- 
lium toroidal limiters. A new definition of ‘impurity screening’ is 
presented with the objective of finding a convenient quantitative re- 
lation between edge plasma conditions and central impurity levels. 


11279 (CIEMAT—685) Research proposal on : amplitude 
modulated reflectometry system for JET divertor. Sanchez, J.; 
Branas, T.; Estrada, T.; Luna, E. de la. Centro de Investigaciones 
Energeticas, Medioambientales y Tecnologicas (CIEMAT), Madrid 
(Spain). 1992. 13p. Order Number DE93755561. Source: OSTI; 
NTIS. 

Amplitude Modulated reflectrometry is presented here as a tool 
for density profile measurements in the JET divertor plasmas. One 
of the main problems which has been presented in most reflec- 
tometers during the last years is the need for a coherent tracking 
of the phase delay: fast density fluctuations and strong modulation 
on the amplitude of the reflected signal usually bring to fringe 
jumps’ in the phase signal, which are a big problem when the 
phase values are much larger than 2 pi. The conditions in the JET 
divertor plasmas: plasma geometry, access and long oversized 
broad-band waveguide paths makes very difficult the phase mea- 
surements at the millimeter wave range. AM reflectrometry is to 
some extension an intermediate solution between the classical 
phase delay reflectometry, so far applied to small distances, and 
the time domain reflectrometry, used for ionospheric studies and 
recently also proposed for fusion plasma. the main advantage is to 
allow the use of millimeter wave reflectometry with moderate phase 
shifts (approx 2 pi). (author) 


11280 (CIEMAT-686) A new Technique for ultrafast 
velocity distribution measurements of atomic species by post- 
ionization laser induced fluorescence (PILIF). Taberes, F.L. 
Centro de Investigaciones Energeticas, Medioambientales y Tecno- 
logicas (CIEMAT), Madrid (Spain). 1992. 14p. Order Number 
DE93755563. Source: OSTI; NTIS. 

A new method for single shot velocity distribution measurement 
of metallic impurities of relevance for studies involving continuous 
sources, such as limiter experiments in fusion devices or sputtering 
experiments, based in the combination of Resonant Enhanced Mul- 
tiphoton lonization (REMPI) and Laser Induced Fluorescence (LIF) 
is proposed. High ionization yield and good time resolution are ex- 
pected according to the numerical simulation of the experiment that 
has been run for several atomic species. Other possible applica- 
tions of REMPI to plasma edge physics and to conventional 


techniques for velocity distribution measurements are briefly ad- 
dressed. (author) 
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11281 (CIEMAT—687) Electron-cyclotron resonance heating 
and current drive. Centro de Investigaciones Energeticas, 
Medioambientales y Tecnologicas (CIEMAT), Madrid (Spain). 1992. 
34p. Order Number DE93755564. Source: OSTI; NTIS. 

A brief summary of the theory and experiments on electron- 
cyclotron heating and current drive is presented. the general 
relativistic formulation of wave propagation and linear absorption is 
considered in some detail. The O-mode and the X-mode for normal 
and oblique propagation are investigated and illustrated by several 
examples. The experimental verification of the theory in T-10 and 
D-III-D is briefly discussed. Quasilinear evolution of the momentum 
distribution and related applications as, for instance, non linear 
wave damping and current drive, are also considered for special 
cases of wave frequencies, polarization and propagation. In the 
concluding section we present the general formulation of the wave 
damping and current drive in the absence of electron trapping for 
arbitrary values of the wave frequency. (author) 8 fig. 13 ref. 


11282 (CIEMAT-689) Electrostatic and magnetic fluctua- 
tions in the proximity of the velocity shear layer in the TJ-l 
Tokamak. Garcia-Cortes, |.; Pedrosa, M.A.; Hidalgo, C. Centro de 
Investigaciones Energeticas, Medioambientales y Tecnologicas 
(CIEMAT), Madrid (Spain). 1992. 22p. Order Number DE93755567. 
Source: OST]; NTIS. 

The structure of the electrostatic and magnetic turbulence 
changes in the proximity of the naturally velocity shear layer in the 
TJ-l tokamak. A decorrelation in the broad-band magnetic fluctua- 
tions and a decreasing in the density fluctuation levels have been 
observed in the proximity (scrape-off layer side) of the shear layer. 
The results are interpreted in terms of turbulence characteristics 
modified by sheared poloidal flows or/and magnetic configuration. 
(author) 8 fig. 16 ref. 


11283 (CIEMAT-693) Current drive by electron cyclotron 
waves in stellarators. Castejon, F.; Alejaidre, C.; Coarasa, J.A. 
Centro de Investigaciones Energeticas, Medioambientales y Tecno- 
logicas (CIEMAT), Madrid (Spain). 1992. 40p. Order Number 
DE93755572. Source: OSTI; NTIS. 

In this paper we propose a method to estimate the induced cur- 
rent by electron cyclotron waves fast enough, from the numerical 
point of view, to be included in a ray-tracing code, and yet ac- 
counting for the complicated geometry of stellarators. Since 
trapped particle effects are particularly important in this Current 
Drive method and in stellarator magnetic configuration, they are 
considered by the modification they introduce in the current drive 
efficiency. Basically, the method consists of integrating the Fisch 
and Boozer relativistic efficiency, corrected with the effect of 
trapped particles, times the absorbed power per momentum inter- 
val. This one is calculated for a Maxwellian distribution function, 
assuming a nearly linear regime. The influence of impurities and of 
species which are not protons is studies, calculating the efficiency 
for plasmas with Zeff non = 1. Finally, a numerical analysis particu- 
larized to TJ-Il stellarator is presented. The absorbed power 
density is calculated by the ray tracing code RAYS, taking into ac- 
count the actual microwave beam structure. (author) 17 fig. 23 ref. 


11284 (CNIC—00513) Numerical simulation and analysis of 
experimental results on stimulated Raman scattering in laser- 
plasma hohliraum targets. Zhang Jiatai (Inst. of Applied Phys. 
and Computational Mathematics, Beijing (China)); Xu Linbao; 
Chang Tieqiang; Zhang Shugui; Nie Xiaobo; Wang Shihong; Wang 
Weixing. China Nuclear Information Centre, Beijing, BJ (China). 
Aug 1991. [12] (In Chinese). (APCM-0018.). Source: OSTI; NTIS 
(US Sales Only); INIS. 

By using 3/2-D particle simulation code, the stimulated Raman 
scattering (SRS) in planar and hohlraum targets is studied. Evalua- 
tions of linear growth rate of scattering electromagnetic waves and 
Langmuir waves and nonlinear saturation are obtained in detail. 
Other results such as electron distribution function, electron tem- 
perature and the fraction of super hot-electrons produced by SRS 
are also given. The density distribution in the underdense coronal 
plasma region is determined by the analysis of SRS spectrum. 
These theoretical results are in agreement with experimental ob- 
servations from the Shenguang-12 Nd-glass laser facility. 





11285 (CNIC—00569) The anomalous transport caused by 
particles transverse drift. Wang Maoquan (Inst. of Plasma Phys., 
Academia Sinica, Hefei (China)). China Nuclear Information Cen- 
tre, Beijing, BJ (China). Jan 1992. [8] (ASIPP—0028.). Source: 
OSTI; NTIS (US Sales Only); INIS. 

The plasma anomalous transport caused by particles transverse 
drift in a system has been completed, in which the magnetic sur- 
faces are disrupted by a stochastic perturbation of magnetic field. 
In ergodic region the motion equation can be written in Langevin 
equation and diffusion coefficient D perpendicular can be obtained 
from Fokker-Planck model. Comparing with another diffusion coeffi- 
cient D perpendicular derived by the diffusion of field lines in the 
quasilinear approximation, the D perpendicular obtained from 
Fokker-Planck model has the similar form and same order of mag- 
nitude. The two D perpendicular 's are supplement to each other. 
Only when they are combined into one, will the result be com- 
pleted. 


11286 (CNIC—00576) Effect of LHCD (iow hybrid current 
drive) on tearing mode instability. Sheng Zhengming (Inst. of 
Plasma Phys., Academia Sinica, Hefei (China)); Xiang Nong; Yu 
Guoyang. China Nuclear Information Centre, Beijing, BJ (China). 
Jan 1992. [5] (ASIPP—0029.). Source: OSTI; NTIS (US Sales 
Only); INIS. 

Effect of LHCD (low hybrid current drive) on tearing mode insta- 
bility is investigated through both kinetic and MHD approaches. In 
linear kinetic theory, the response of the fast electrons driven by 
LHCD to the tearing mode perturbations results in reductions of 
both the growth rate and the width of the perturbative layer of tear- 
ing mode in collisional as well as semi-collisional regimes. From 
MHD theory and LHCD simulation in tokamak geometry, it is 
shown that LHCD leads to both modification of the current profile 
and outward shift of the rational surfaces and hence to variation of 
é'of the tearing mode. Mostly LHCD plays a stabilizing role against 
tearing modes. However under some conditions considered, LHCD 
can stabilize tearing modes in higher-qa plasma while destabilize it 
in lower-qa case, which is in a qualitative agreement with some ex- 
perimental observation. 


11287 (CNIC—00577) LHCD (low hybrid current drive) ex- 
periment on the HT-6B tokamak. LHCD Group and HT-6B Group 
collabrated. Academia Sinica, Hefei, AH (China). Inst. of Plasma 
Physics; China Nuclear Information Centre, Beijing, BJ (China). 
Jan 1992. [7] (ASIPP-0030.). Source: OSTI; NTIS (US Sales 
Only); INIS. 

LHCD (lower hybrid current drive) experiment was performed on 
the HT-6B tokamak recently. The RF(radio frequency) system con- 
sisted of a 100 kW, 2.45 GHz power source and a multi-junction 
antenna with relative narrow power spectrum. At relative high den- 
sity, n~0.2 (10'°m-*kA/kW) was achieved. The MHD modes and 
sawteeth were strongly affected by LHW(low hybrid wave). 


11288 (CNIC—00582) Numerical method of singular prob- 
lems on singular integrals. Zhao Huaiguo (Sou*hwestern Inst. of 
Phys., Sichuan (China)); Mou Zongze. China Nuclear Information 
Centre, Beijing, BU (China). Feb 1992. [12] (SIP—0047.). Source: 
OSTI; NTIS (US Sales Only); INIS. 

As first part on the numerical research of singular problems, a 
numerical method is proposed for singular integrals. It is shown 
that the procedure is quite powerful for solving physics calculation 
with singularity such as the plasma dispersion function. Useful 
quadrature formulas for some class of the singular integrals are 
derived. In general, integrals with more complex singularities can 
be dealt by this method easily. 


11289 (CONF-921053—1) Compilation of atomic data for fu- 
sion by the ORNL Controlled Fusion Atomic Data Center. 
Schultz, D.R.; Kirkpatrick, M.I.; Phaneuf, R.A. Oak Ridge National 
Lab., TN (United States). [1992]. 4p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC05-840R21400. From 
International Atomic Energy Agency technical committee meeting 
on atomic and plasma material interaction data for fusion reactor 
technology; Cadarache (France); 12-16 Oct 1992. Order Number 
DE93006736. Source: OSTI; NTIS; INIS; GPO Dep. 

The Controlled Fusion Atomic Data Center (CFADC) was 
founded by C.F. Barnett at ORNL in 1959. Its mission is to identify, 
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compile, evaluate and recommend data on atomic and molecular 
collision processes which are important in fusion energy research 
The principal ongoing activities of the CFADC are threefold: 
Literature searches and maintenance of on-line databases of biblio- 
graphic references and numerical collision data, compilation, 
evaluation and recommendation of atomic and molecular collision 
data for fusion applications, participation in the International Atomic 
and Molecular Data Center Network, which facilitates the co- 
ordination of activities, exchange of data, identification of data 
needs and assessment of the existing database. 


11290 (CONF-921103-7) Anomalous transport modelling 
of tokamak plasmas. Kinsey, J.; Singer, C.; Malone, G.; 
Tiouririne, N. Illinois Univ., Urbana, IL (United States). [1992]. 23p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FGO2-88ER53269. From Meeting of the Division of 
Plasma Physics of the American Physical Society; Seattle, WA 
(United States); 16-20 Nov 1992. Order Number DE93006160. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Theory based transport simulations of DIII-D, JET, ITER are 
compared to experimental data using a combination of anamolous 
transport models. The Multiple-mode Transport Model is calibrated 
to a give set of L-mode and H-mode discharges with an emphasis 
on testing the adequacy of anomalous flux contributions from drift/ 
7 and resistive baliooning mode theories. A survey of possible ad- 
ditions and/or alternatives to the model from recent theories on 
neoclassical MHD effects, hot ion modes, circulating electron 
modes, and high-m tearing modes is also included. 


11291 (CTH-IEFT-PP—-1992-11) Formation of hot ion popu- 


lations in fusion plasmas by close collisions with fast 
particles. Helander, P. (Chalmers Univ. of Technology, Goeteborg 
(Sweden). Inst. for Electromagnetic Field Theory and Plasma 
Physics); Lisak, M.; Ryutov, D.D. Chalmers Univ. of Technology, 
Goeteborg (Sweden). Inst. for Electromagnetic Field Theory and 


Plasma Physics. 1992. [26] Source: OST; NTIS; INIS. 

As fusion-generated a-particles or RF-heated minority ions in a 
fusion plasma collide with impurity ions, the latter can be acceler- 
ated to energies of several MeV, a fact which may be useful for 
diagnostic purposes. In this study, the source strength and the 
distribution function of the hot ion population thus created is calcu- 
lated. Account is taken to the effects of nuclear elastic scattering 
and velocity-space anisotropy. In addition, the distribution of near- 
7-MeV a-particles formed in close collisions between 3.5 MeV 
a-particles is determined. (au) (20 refs.). 


11292 (CTH-IEFT-PP-—1992-19) Parametric excitation of 
drift waves in a sheared slab geometry. Vranjes, J.; Weiland, J. 
Chalmers Univ. of Technology, Goeteborg (Sweden). Inst. for Elec- 
tromagnetic Field Theory and Plasma Physics. [1992]. [14] Source: 
OSTI; NTIS; INIS. 

The threshold for parametric excitation of drift waves in a 
sheared slab geometry is calculated for a pump wave that is a 
standing wave along the magnetic field, using the Hasegawa-Mima 
nonlinearity. The shear damping is counteracted by the parametric 
coupling and the eigenvalue problem is solved analytically using 
Taylor's strong coupling approximation. (au). 


11293 (CTH-IEFT-PP—1992-21) Explosive instabilities of 
reaction-diffusion equations including pinch effects. Wilhelms- 
son, H. Chalmers Univ. of Technology, Goeteborg (Sweden). Inst. 
for Electromagnetic Field Theory and Plasma Physics. [1992]. [12] 
Source: OSTI; NTIS; INIS. 

Particular solutions of reaction-diffusion equations for tempera- 
ture are obtained for explosively unstable situations. As a result of 
the interplay between inertial, diffusion, pinch and source pro- 
cesses certain ‘bell-shaped’ distributions may grow explosively in 
time with preserved shape of the spatial distribution. The effect of 
the pinch, which requires a density inhomogeneity, is found to di- 
minish the effect of diffusion, or inversely to support the inertial and 
source processes in creating the explosion. The results may be de- 
scribed in terms of elliptic integrals or. more simply, by means of 
expansions in the spatial coordinate. An application is the tempera- 
ture evolution of a burning fusion plasma. (au) (18 refs.). 
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11294 (DOE/ER/53198-214) Plasmas physics research in 
the MST toroidal confinement device: Progress report, Novem- 
ber 1, 1992—January 15, 1993. Wisconsin Univ., Madison, WI 
(United States). 9 Dec 1992. 6p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract FG02-85ER53198. Order 
Number DE93006502. Source: OSTI; NTIS; INIS; GPO Dep. 

Summaries of work completed during this report period are given 
for the following: (1) anomalous ion heating and dynamo fluctua- 
tions, (2) current density fluctuations and ambipolarity of transport, 
(3) measurement of nonlinear coupling of tearing fluctuations, (4) 
soft x-ray observation of tearing mode phase-locking, (5) locked 
modes, sawteeth, and field errors in MST, and (6) boronization us- 
ing a boron- carbide limiter. 


11295 (DOE/ER/53223-193) A high performance spectral 
code for nonlinear MHD stability. Taylor, M. New York Univ., NY 
(United States). Courant Inst. of Mathematical Sciences. Sep 1992. 
75p. Sponsored by USDOE, Washington, DC (United States); De- 
partment of Defense, Washington, DC (United States); National 
Science Foundation, Washington, DC (United States). DOE 
Contract FG02-86ER53223. Grant: AFOSR-91-0042;Grant: DMS- 
8922805;Grant: DMS-900002P. Order Number DE93004541. 
Source: OSTI; NTIS; INIS; GPO Dep. 

A new spectral code, NSTAB, has been developed to do 
nonlinear stability and equilibrium calculations for the magnetohy- 
drodynamic (MHD) equations in three dimensional toroidal 
geometries. The code has the resolution to test nonlinear stability 
by calculating bifurcated equilibria directly. These equilibria consist 
of weak solutions with current sheets near rational surfaces and 
other less localized modes. Bifurcated equilibria with a pronounced 
current sheet where the rotational transform crosses unity are cal- 
culated for the International Thermonuclear Experimental Reactor 
(ITER). Bifurcated solutions with broader resonances are found for 
the LHD stellarator currently being built in Japan and an optimized 
configuration like the Wendelstein VII-X proposed for construction 
in Germany. The code is able to handle the many harmonics re- 
quired to capture the high mode number of these instabilities. 
NSTAB builds on the highly successful BETAS code, which applies 
the spectral method to a flux coordinate formulation of the varia- 
tional principle associated with the MHD equilibrium equations. 
However, a new residue condition for the location of the magnetic 
axis has been developed and implemented. This condition is based 
on the weak formulation of the equations and imposes no con- 
straints on the inner flux surfaces. 


11296 (DOE/ER/53269-5) Methods for testing transport 
models: Third year annual report. Singer, C.; Cox, D. Illinois 
Univ., Urbana, IL (United States). 5 Jan 1993. 11p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG02- 
88ER53269. Order Number DE93006147. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This report documents progress to date under a three-year con- 
tract for developing “Methods for Testing Transport Models.” The 
work described includes (1) choice of best methods for producing 
“code emulators” for analysis of very large global energy confine- 
ment databases, (2) recent applications of stratified regressions for 
treating individual measurement errors as well as calibration/ 
modeling errors randomly distributed across various tokamaks, (3) 
Bayesian methods for utilizing prior information due to previous 
empirical and/or theoretical analyses, (4) extension of code emula- 
tor methodology to profile data, (5) application of nonlinear least 
squares estimators to simulation of profile data, (6) development of 
more sophisticated statistical methods for handling profile data, (7) 
acquisition of a much larger experimental database, and (8) exten- 
sive exploratory simulation work on a large variety of discharges 
using recently improved models for transport theories and bound- 
ary conditions. From all of this work, it has been possible to define 
a complete methodology for testing new sets of reference transport 
models against much larger multi-institutional databases. 


11297 (ENEA-RT-NUCL-91-27) Electric conductivity in 
tokamaks and extended neoclassical theory. Segre, S.E.; 
Zanza, V. ENEA, Frascati (Italy). Dipt. Fusione. 1992. 15p. Order 
Number DE93758936. Source: OSTI; NTIS (US Sales Only); INIS. 

Electric conductivity measurements reported for various toka- 
maks are compared with both the usual neoclassical theory and 
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with an extended neoclassical theory where the electron-electron 
collision rate is anomalous while the electron-ion collision rate re- 
mains coulombian. It is found that, out of the 14 experiments 
considered, 3 are consistent with both the neoclassical and the ex- 
tended neoclassical theories; 4 are consistent with neoclassical 
theory and also, within the experimental errors, not inconsistent 
with the extended neoclassical theory; 4 experiments are consis- 
tent only with the extended neoclassical theory; the remaining 
three experiments appear to be incompatible with both theories. It 
is concluded that the extended neoclassical theory, which accom- 
modates naturally an anomalous electron thermal conductivity, is a 
serious candidate for explaining tokamak experiments. 


11298 (ETDE-IT-93-26) X-ray spectroscopy. Bartiromo, R. 
ENEA, Frascati (Italy). 1991. 21p. (CONF-910857-12: International 
School of Plasma Physics Piero Caldirola’ diagnostics for contem- 
porary fusion experiments, Varenna (Italy), 27 Aug - 6 sep 1991). 
Order Number DE93758938. Source: OSTI; NTIS (US Sales Only); 
INIS. 

This paper focuses on high resolution X-ray spectroscopy with 
particular emphasis on plasma properties diagnostics applications. 
A basic discussion is made of atomic physics aspects underlying 
the excitation of the spectral lines, starting with the simplest mech- 
anisms and gradually increasing the complexity of the analysis. At 
each step in the discussion, an analysis is made of the information 
that can be obtained on plasma, and recent results produced in ex- 
periments with tokamaks are presented. The analysis is devoted 
to: H-like and He-like ions in low density plasma, whose emission 
spectra is shown and discussed; the instrumentation used on toka- 
maks for X-ray spectroscopy; the measurement of ion temperature 
from line shape; the relevance of line intensity ratios; the process 
of electron impact excitation and the diagnostic capabilities of 
dielectronic satellite and inner-shell excitation lines; the relative in- 
tensity ratio of the two components of the Lyman-alpha doublet; 
and the excitation of dielectronic satellites in non-thermal plasmas. 


11299 (ETDE-IT-93-28) Analysis of RF and neutral beam 
heating and current drive in Tokamaks. Barbato, E.; Cheng, 
C.Z.; Spaziani, A.; Cardinali, A.; Romanelli, F. ENEA, Frascati 
(Italy). Centro Ricerche Energia. 1992. 7p. (CONF-9209290-1: 14. 
international conference on plasma physics and controlled nuclear 
fusion research, Wurzburg (Germany), 30 Sep - 7 oct 1992). Order 
Number DE93758941. Source: OSTI; NTIS (US Sales Only); INIS. 
Synergy during simultaneous injection of Lower Hybrid Waves 
and Fast Waves/lon Bernstein Waves is studied throughout a 2-D 
Fokker-Planck code. It is shown that the linear regime holds for 
both IBW and FW at realistic value of the wave power flux. Syner- 
gistic effects are found only for FW and IBW power flux much 
larger than the LH power flux. Neutral Beam current drive and de- 
position for a model elliptic equilibrium is investigated, including 
multi-step ionization and beam particle self-interaction process. A 
parameter scan is performed for ITER. The largest value for the 
current drive figure of merit is obtained at the largest beam energy. 
The propagation of LH waves is investigated analytically and nu- 
merically for realistic ITER equilibria. The dependence of wave 
penetration on elongation and triangularity is discussed. 


11300 (EUR-CEA-FC—1454) Turbulence and energy con- 
finement in TORE SUPRA ohmic discharges. Garbet, X. 
(Association Euratom-CEA, Centre d’Etudes de Cadarache, 13 - 
Saint-Paul-lez-Durance (France). Dept. de Recherches sur la Fu- 
sion Controlee); Payan, J.; Laviron, C.; Devynck, P.; Saha, S.K.; 
Capes, H.; Chen, X.P.; Coulon, J.P.; Gil, C.; Harris, G.Association 
Euratom-CEA, Centre d'Etudes de Cadarache, 13 - Saint-Paul-lez- 
Durance (France). Dept. de Recherches sur la Fusion Controlee. 
Jun 1992. [25] Source: OSTI; NTIS (US Sales Only); INIS. 

Results on confinement and turbulence from a set of ohmic dis- 
charges in Tore Supra are discussed. The attention is focused on 
the saturation of the energy confinement time and it is emphasized 
that this saturation could be explained by a saturation of the elec- 
tron heat diffusivity. lon behaviour is indeed governed by dilution 
and equipartition effects. Although the ion heat transport is never 
neoclassical, there is no enhanced degradation at the saturation. 
This behaviour is confirmed by turbulence measurements given by 
CO, laser coherent scattering. The density fluctuations level 





follows the electron heat diffusivity variations with the average den- 
sity. Waves propagating in the ion diamagnetic direction are always 
present in turbulence frequency spectra. Thus, the saturation can- 
not be explained by the onset of an ion turbulence. The existence 
of an ion turbulence at the edge at all densities cannot be ex- 
cluded. However, this ion feature in scattering spectra could be 
explained by a Doppler shift associated to an inversion point of the 
radial electric field at the edge. 


11301 (EUR-CEA-FC—1457) EURATOM-CEA Association 
Contributions to the joint 198th EPS/9th ICWIP/Sth KIEV confer- 
ences. Association Euratom-CEA, Centre d’Etudes de Cadarache, 
13 - Saint-Paul-lez-Durance (France). Dept. de Recherches sur la 
Fusion Controlee. 1992. [68] (CONF-920610—: 14. international 
conference on plasma and 19th European Physical Society (EPS) 
conference on controlled fusion and plasma physics, Innsbruck 
(Austria), 29 Jun - 3 jul 1992). Source: OSTI; NTIS (US Sales 
Only); INIS. 


Separate abstracts were prepared for 17 papers in this report. 


11302 (EUR-CEA-FC—1457, pp. 17-20) Profile measure- 
ments of localized fast electrons and ions in TORE SUPRA. 
Basiuk, V. (Association Euratom-CEA, Centre d'Etudes de 
Cadarache, 13 - Saint-Paul-lez-Durance (France). Dept. de 
Recherches sur la Fusion Controlee); Roubin, J.P.; Becoulet, A.; 
Carrasco, J.; Martin, G.; Moreau, D.; Saoutic, B. Association 
Euratom-CEA, Centre d'Etudes de Cadarache, 13 - Saint-Paul-lez- 
Durance (France). Dept. de Recherches sur la Fusion Controlee. 
1992. (CONF-920610—: 14. international conference on plasma 
and 19th European Physical Society (EPS) conference on con- 
trolled fusion and plasma physics, Innsbruck (Austria), 29 Jun - 3 
jul 1992). In EURATOM-CEA Association Contributions to the joint 
19th EPS/9th ICWIP/9th KIEV conferences. [68] Order Number 
DE93614564. Source: OSTI; NTIS (US Sales Only); INIS. 

The strong toroidal and poloidal anisotropy of the heat flux to the 
first wall of Tore Supra during additional heating has been related 
to suprathermal particle losses induced by the TF ripple. In this pa- 
per we describe a new system of electric collectors designed to 
diagnose these localized particles and we analyse measurements 
performed during LHCD, ICRH and NBI heating. The interaction of 
fast particles created by additional heating with the TF ripple pertur- 
bation in Tore Supra has been analyzed by a direct measurement 
of the localized particles. The good confinement region has been 
identified thanks to a peak in the measured current profiles and is 
in agreement with theory. During LHCD and ICRH, the global 
losses are weak but strongly anisotropic leading to hot spots at the 
wall. During ICRH, an ejection of fast ions by the sawteeth towards 
peripheral zones where they get lost in the ripple has been seen. 
This is a possible scenario of a particle losses in a reactor. 


11303 (EUR-CEA-FC—1457, pp. 33-36) Control of the MHD 
activity with the ergodic divertor on TORE SUPRA. Vallet, J.C. 
(Association Euratom-CEA, Centre d’Etudes de Cadarache, 13 - 
Saint-Paul-lez-Durance (France). Dept. de Recherches sur la Fu- 
sion Controlee); Edery, J.C.; Van Houtte, D.; Mohamed-Benkadda, 
M.S.; Joffrin, E.; Lecoustey, P.; Pecquet, A.L.; Samain,Association 
Euratom-CEA, Centre d'Etudes de Cadarache, 13 - Saint-Paul-lez- 
Durance (France). Dept. de Recherches sur la Fusion Controlee. 
1992. (CONF-920610—-: 14. international conference on plasma 
and 19th European Physical Society (EPS) conference on con- 
trolled fusion and plasma physics, Innsbruck (Austria), 29 Jun - 3 
jul 1992). In EURATOM-CEA Association Contributions to the joint 
19th EPS/9th ICWIP/9th KIEV conferences. [68] Order Number 
DE93614564. Source: OSTI; NTIS (US Sales Only); INIS. 

On Tore Supra it has been experimentally found that the er- 
godization of magnetic field lines on a thin layer (0.1 - 0.2m) at the 
plasma boundary has a strong stabilizing effect on the m=2 n=1 
tearing mode. This is observed on a wide range of edge safety fac- 
tor (2.5<qu(a)<4.5) and of internal inductance (0.8<li<1.6). This 
stabilizing effect have been successfully used to prevent both den- 
sity limit disruptions and the disruptions triggered by mode locking 


in fast plasma current rises. A set of experimental data is reported 
in this paper. 


11304 (EUR-CEA-FC-—1457, pp. 1-4) RF heating and current 
drive experiments in TORE SUPRA. Hoang, G.T. (Association 
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Euratom-CEA, Centre d'Etudes de Cadarache, 13 - Saint-Paul-lez- 
Durance (France). Dept. de Recherches sur la Fusion Controlee); 
Agarici, G.; Beaumont, B.; Becoulet, A.; Berger By, G.; Bibet, P.; 
Bizarro, J.P.; Capitain, J.J.; CarrasAssociation Euratom-CEA, Cen- 
tre d’Etudes de Cadarache, 13 - Saint-Paul-lez-Durance (France). 
Dept. de Recherches sur la Fusion Controlee. 1992. (CONF- 
920610-: 14. international conference on plasma and 19th 
European Physical Society (EPS) conference on controlled fusion 
and plasma physics, Innsbruck (Austria), 29 Jun - 3 jul 1992). In 
EURATOM-CEA Association Contributions to the joint 19th EPS/9th 
ICWIP/Sth KIEV conferences. [68] Order Number DE93614564. 
Source: OSTI; NTIS (US Sales Only); INIS. 

A maximum of 6 MW of lower hybrid power have been coupled 
in Tore Supra through 2 multijunction launchers, i.e. at a power 
density level in the waveguides which is relevant for next step 
fusion devices. Full current drive and also recharge of the trans- 
former have been obtained during 1s in 0.8MA plasmas with 2.9 
MW/5s LH pulse while steady-state was achieved. Combined 
LHCD and ICRF heating experiments have been performed with a 
total power of up to 7.5 MW in which a strong electron heating oc- 
curred in the center of the plasma. Stable LH current ramp-up 
assist was achieved with significant resistive flux saving. Thus a 42 
second/1.3MA quasi-stationary discharge has been achieved for a 
3MW/38s LH pulse. 


11305 (EUR-CEA-FC—1459) Grazing incidence VUV 
duochromator with metallic multi-anode microchannel plate 
detectors for Tokamak plasma spectroscopy. Michelis, C. de; 
Mattioli, M.; Monier-Garbet, P.; Vidal, J.C.; Hecq, W. Association 
Euratom-CEA, Centre d’Etudes de Cadarache, 13 - Saint-Paul-lez- 
Durance (France). Dept. de Recherches sur la Fusion Controlee. 
Jun 1992. [17] Source: OSTI; NTIS (US Sales Only); INIS. 

The performance of a grazing incidence (85 deg) VUV duochro- 
mator using two proximity focused metallic multi-anode 
microchannel plate detectors is described. The system, using stan- 
dard photon counting techniques directly on the array of 10 straight 
anodes, has a total coverage of 5-230 nm, with a 0.13 nm (one an- 
ode) spectral resolution; each detector (centered on the Rowland 
circle and mounted perpendicularly to the diffracted ray) covers a 
1.33 nm region (the spectral range being independent of the cen- 
tral wavelength value). A maximum permissible counting rate of 2 x 
10° Hz has been obtained, thus allowing sub-ms time resolution. 


Examples of the operation of this system on the Tore Supra toka- 
mak are described. 


11306 (EUR-CEA-FC—1460) Wave chaos and the tempera- 
ture dependence of LHCD efficiency. Kupfer, K.; Moreau, D. 
Association Euratom-CEA, Centre d’Etudes de Cadarache, 13 - 
Saint-Paul-lez-Durance (France). Dept. de Recherches sur la Fu- 
sion Controlee. Jun 1992. [17] Source: OSTI; NTIS (US Sales 
Only); INIS. 

Weakly damped lower-hybrid wave propagation is shown to be 
chaotic for parameter regimes typical of current drive in Tore Supra 
and JT-60. In these cases, the spectral gap is filled by wave en- 
ergy that diffuses to higher kj; in the stochastic layer. Agreement 
between theoretical and experimental scalings for the current drive 
efficiency is obtained by including non-resonant losses of wave en- 
ergy, due to collisions and lossy reflections near the plasma edge, 
which reduce the efficiency at low temperatures, when the spectral 
gap is large. 


11307 (EUR-CEA-FC—1461) Anomalous resistivity of a 
toroidal plasma in the presence of magnetic turbulence. Colas, 
L.; Giruzzi, G. Association Euratom-CEA, Centre d’Etudes de 
Cadarache, 13 - Saint-Paul-lez-Durance (France). Dept. de 
Recherches sur la Fusion Controlee. Jul 1992. [11] Source: OST; 
NTIS (US Sales Only); INIS. 

The impact of anomalous radial diffusion due to turbulent mag- 
netic fields on the electrical conductivity of a toroidal plasma is 
investigated. The problem is solved by evaluating an appropriate 3- 
dimensional response function for the current density. This yields 
an analytical expression of the turbulent electrical conductivity 
including trapped particle effects. The conductivity is generally en- 
hanced in the pressure gradient region, with respect to the 
neoclassical one. This results in an anomalously low plasma resis- 
tance, a trend observed in many tokamak experiments. The 
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analytical expression found here is shown to be in very good 
agreement with numerical calculations using a 3-D bounce- 
averaged Fokker-Planck code. By a similar method, the toroidal 
response function for RF current drive in the presence of magnetic 
turbulence is also found. 


11308 (EUR-CEA-FC—1462) Modelling of RF current drive 
in the presence of radial diffusion. Giruzzi, G. Association 
Euratom-CEA, Centre d’Etudes de Cadarache, 13 - Saint-Paul-lez- 
Durance (France). Dept. de Recherches sur la Fusion Controlee. 
Jul 1992. [19] Source: OSTI; NTIS (US Sales Only); INIS. 

The kinetic theory of radiofrequency current drive in tokamak 
plasmas is investigated. The problem of the impact of anomalous 
transport on the driven current profile and efficiency is considered 
in detail. Among the possible candidates for explaining anomalous 
transport in tokamaks, magnetic turbulence is known to have a 
strong influence on the dynamics of superthermal electrons and is 
assumed here to be the basic mechanism responsible for radial 
diffusion of the rf-driven. The 3-dimensional kinetic equation in the 
presence of rf heating and magnetic turbulence is studied. Its prop- 
erties are first investigated by a non-local response function 
technique. Both the adjoint formalism and the Langevin equations 
method are extended to the case of radially diffusing electrons. 
The full kinetic equation is numerically solved by means of a 3-D 
Fokker-Planck code. Applications to lower-hybrid current drive are 
presented and several kinetic effects are discussed. 


11309 (EUR-CEA-FC—1463) Diffusion of charged particles 
in a stochastic magnetic field. Balescu, R.; Misguich, J.H.; 
Nakach, R. Association Euratom-CEA, Centre d’Etudes de 
Cadarache, 13 - Saint-Paul-lez-Durance (France). Dept. de 
Recherches sur la Fusion Controlee. Jul 1992. [44] Source: OSTI; 
NTIS (US Sales Only); INIS. 

The diffusive motion of charged particles in a stochastic mag- 
netic field is investigated systematically in a model in which the 
statistics of both the collisions and the magnetic field are described 
by coloured noises characterized, respectively, by a finite correla- 
tion time and finite correlation lengths. An analytic solution is 
obtained for the basic nonlinear differential equation of the 
model..It describes asymptotically a pure diffusion process, in 
which the mean square displacement in the perpendicular direc- 
tion, T(t), grows proportionally to time (after a sufficiently long 
time). The corresponding diffusion coefficient scales like the fourth 
power of the magnetic fluctuation intensity. The values obtained 
are in very good agreement with experimental data in reverse-field 
pinch experiments. The present result contradicts earlier results 
predicting subdiffusive behaviour: I(t) = t'/? or I(t) = t'/*. The re- 
lation of these results to ours is discussed in detail. 


11310 (EUR-CEA-FC—1464) Electron heating by the R-X 
mode in ECR plasma sources. Fidone, |.; Granata, G. Association 
Euratom-CEA, Centre d’Etudes de Cadarache, 13 - Saint-Paul-lez- 
Durance (France). Dept. de Recherches sur la Fusion Controlee. 
Sep 1992. [19] Source: OSTI; NTIS (US Sales Only); INIS. 

The quasilinear theory of electron cyclotron heating by right hand 
polarized extraordinary waves propagating nearly parallel to an in- 
homogeneous magnetic field is discussed. In contrast with most of 
the application of quasilinear theory, we consider arbitrary values 
of the wave damping since this is in general the case of resonance 
absorption of the R-X wave. We also discuss the related problem 
of enhanced emission and/or transmission of radiation normal to 
the magnetic field near the second harmonic for purposes of 
plasma diagnostics. The physical situations considered here are 
typical of ECRH for plasma formation for material processing. 


11311 (EUR-CEA-FC—1465) Plasma effects on the particle 
collection characteristics of the TORE SUPRA modular pump 
limiter. Loarer, T. (Association Euratom-CEA, Centre d'Etudes de 
Cadarache, 13 - Saint-Paul-lez-Durance (France). Dept. de 
Recherches sur la Fusion Controlee); Chatelier, M.; Uckan, T.; 
Mioduszewski, P.K. Association Euratom-CEA, Centre d’Etudes de 
Cadarache, 13 - Saint-Paul-lez-Durance (France). Dept. de 


Recherches sur la Fusion Controlee. May 1992. [24] Contract DE- 

AC05-840R21400. Source: OSTI; NTIS (US Sales Only); INIS. 
The particle collection characteristics of the Tore Supra outboard 

pump limiter (OPL) are studied in order to assess and understand 
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the effects of the plasma parameters on the performance of the 
OPL module. The results of two series of experiments, one in plas- 
mas with ohmic heating and one in plasmas with lower hybrid 
heating, are analyzed, and the general trend of the module particle 
collection is evaluated by studying the OPL conductance parameter 
(total hydrogenic ion particle influx/resulting pressure buildup in the 
module) in plasmas with various densities, temperatures, heating 
power, and impurity behavior. For this study, the contribution from 
the impurity carbon influx to the OPL is taken into account in esti- 
mating the hydrogenic ion particle influx obtained from the 
Langmuir probes that are located inside the OPL entrance throat. 
The results presented here indicate that molecular gas conduc- 
tance, not plasma plugging due to ionization of the backflow 
neutrals, plays the principal role in the particle collection perfor- 
mance of the OPL for local densities up to 4 x 10'* cm-*. This 
observation is consistent with the fact that the ionization mean free 
path of the outstreaming neutrals is comparable to the throat 
length of the module for the density and the electron temperature 
available in the throat. 


11312 (EUR-CEA-FC-1467) On ray stochasticity during 
lower hybrid current drive in tokamaks. Bizarro, J.P.; Moreau, 
D. Association Euratom-CEA, Centre d’Etudes de Cadarache, 13 - 
Saint-Paul-lez-Durance (France). Dept. de Recherches sur la Fu- 
sion Controlee. Aug 1992. [49] Contract NET/90-251 and grant B 
89000563. Source: OSTI; NTIS (US Sales Only); INIS. 

A comprehensive and detailed analysis is presented on the im- 
portance of toroidally induced ray stochasticity for the modelling of 
lower hybrid current drive and for the dynamics of the launched 
power spectrum. A combined ray tracing and Fokker-Planck code 
is used and the injected lower hybrid power distribution in poloidal 
angle and in parallel wave index is accurately represented by tak- 
ing into account the poloidal extent of the antenna ad by efficiently 
covering the full range of its radiated spectrum. The importance of 
the balance between the wave damping and the exponential diver- 
gence of nearby ray trajectories in determining the shape of the 
predicted lower hybrid power deposition profiles is emphasized. 
When a sufficiently large number of rays is used to densely cover 
the region of the launched power spectrum which is affected by 
stochastic effects, code predictions are shown to be stable with re- 
spect to small changes in initial conditions and plasma parameters 
and to be consistent with experimental data. 


11313 (GA-A-21089) Recent DIll-D results. Simonen, T.C. 
General Atomic Co., San Diego, CA (United States). Oct 1992. 
16p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO3-89ER51114 ;W-7405-ENG-48 ;FG03-89ER51121 
;AC05-840R21400. (CONF-920913~-25: 14. international confer- 
ence on plasma physics and controlled nuclear fusion research, 
Wuerzburg (Germany), 30 Sep - 7 oct 1992). Order Number 
DE93004468. Source: OSTI; NTIS; INIS; GPO Dep. 

Recent experimental results from the DIlIl-D tokamak point in di- 
rections that could lead to a commercially attractive tokamak 
demonstration reactor concept, with enhanced confinement, stabil- 
ity, current drive, and diverter performance. These recent results 
include electric-field and plasma current profile control, noninduc- 
tive current drive, and diverter power and particle control. Edge 
radial electric field shear suppresses edge turbulence and im- 
proves confinement in H-mode discharges. The electric field 
extends deeper into VH-mode plasmas and may explain the im- 
proved confinement. In VH-mode plasmas the fusion triple product 
has increased to np(0) reT;(0) = 2 x 102° m-3 s keV and the 
central electron temperature to 7 keV. Experiments with current 
profile control have shown improved confinement and stability, ac- 
cess to second stability, and the suppression of TAE, modes. Low 
power fast wave current drive experiments at the 1 MW power 
level have driven currents at the 0.1 MA level. Divertor experi- 
ments indicate that the modeling codes overestimate peak divertor 
power fluxes. With deuterium gas injection into the divertor, the 
peak diverter power flux has been reduced by a factor of 5. Edge 
localized modes (ELMs) are shown to purge helium from the core 
plasma to the diverter chamber where, in a reactor, the alpha ash 
could be pumped away. 








11314 (IC—92/274) Modification in the kinetic solution for 
magnetized plasmas. Chen, C.Y. International Centre for Theoret- 
ical Physics, Trieste (Italy). Sep 1992. [5] Source: OSTI; NTIS (US 
Sales Only); INIS. 

By relating to the guiding-center drift equation, effective forces 
are introduced into the linearized Viavov equation, which leads to 
modification in the standard kinetic solution for uniformly magne- 
tized plasmas. In the newly-proposed formalism, all the convective 
(drift) currents induced by E x By, nabla B and (n-nabla)n are prop- 
erly formulated. (author). 4 refs. 


11315 (IC-92/290) Nonlinear second harmonic generation 
by light wave-plasma interaction in oscillating magnetic field. 
Khalil, S.M. (international Centre for Theoretical Physics, Trieste 
(Italy)); Mohamed, B.F.; Sharaf, F. International Centre for Theoret- 
ical Physics, Trieste (Italy). Sep 1992. [7] Source: OSTI; NTIS (US 
Sales Only); INIS. 

The nonlinear generation of second harmonic electromagnetic 
waves in a thin inhomogeneous (dense and rarefied) plasma layer 
(of length d) by obliquely and normal incidence of light wave is 
analyzed. We consider the effect of external time- dependent mag- 
netic field on the generation and amplification of waves. Two cases 
are considered, when the magnetic field oscillates at frequency: (i) 
equal, and (ii) double of that of the incident wave. For normal inci- 
dence, waves are not radiated in case (i), while in case (ii) the 
second harmonics are radiated equally from the plasma boundaries 
at x = o and x = d. For rarefied plasma, the second harmonics are 
radiated with equal amplitudes in both cases. (author). 3 refs. 


11316 (INIS-mf—13204, pp. 301) Generation and radiation of 


waves at combined frequencies in a warm plasma layer. Khaiil, 
Sh. M. (Atomic Energy Establishment, Cairo (Egypt)); Mohamed, 
B.F. Comision Nacional de Energia Atomica, Buenos Aires (Ar- 
gentina); International Atomic Energy Agency, Vienna (Austria); 
Secretaria de Ciencia y Tecnica, Buenos Aires (Argentina). 1990. 
[368] (CONF-900739—-: 4. Latin American workshop on plasma 


physics, Buenos Aires (Argentina), 16-27 Jul 1990). In Fourth 
Latin-American workshop on Plasma Physics (held in) Buenos 
Aires, Argentina, 16-27 Jul 1990. Contributed papers. Order Num- 
ber DE92635466. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. INHOMOGENEOUS PLASMA/plasma 
waves; NONLINEAR PROBLEMS; PARAMETRIC INSTABILITIES; 
PLASMA SHEET; POLARIZATION; WAVE FORMS 


11317 (INIS-SU-338, pp. 10-12) Distribution function of 
quasicontinuos states in a recombinatory fully ionized plasma. 
Tkachev, A.N. (AN SSSR, Moscow (Russian Federation). Inst. Ob- 
shchej Fiziki); Yakovienko, S.l. AN SSSR, Moscow (Russian 
Federation). Fizicheskij Inst. 1990. [44] (In Russian). In Experimen- 
tal and theoretical physics: Collection. Order Number 
DE93616653. Source: OSTI; NTIS (US Sales Only); INIS. 

On the basis of classical theory of diffusion over energy axis the 
expression for recombination rate was refined and the expression 
for distribution function of quasicontinuous state was found. 


11318 (INIS-SU-353/A) Gyro instruments with formed mag- 
netistatic field on the cyclotron frequency harmonics. Eremka, 
V.D.; Zhurakhovskij, V.A. AN Ukrainskoj SSR, Kharkov (Ukraine). 
Inst. Radiofiziki i Ehlektroniki. 1989. [32] (In Russian). Source: 
OSTI; NTIS (US Sales Only); INIS. 

Features of instruments with electron-wave interaction without 
grouping are described. Certain peniotron variants and a new 
instrument called peniomagtron, which electromagnetic system se- 
lectively supports one of whispering gallery modes and represents 
a magnetron waveguide, are considered. It is shown that in the 
mode of particle motion along large diameter orbits both in nonrel- 
ativistic and in relativistic case efficient operation high cyclotron 
frequency harmonics with about 50% electron efficiency, is possi- 
ble. Results of energy balance computation and example of 
rational selection of instrument parameters under operation on the 
tenth gyroharmonics are given. 40 refs.; 13 figs. 


11319 (INT—246/PS) Isotope exchange reactions in hydro- 
gen mixtures. Czaplinski, W. (Akademia Gorniczo-Hutnicza, 
Cracow (Poland)); Gula, A.; Kravtsov, A.; Mikhailov, A.; Popov, N. 
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Akademia Gorniczo-Hutnicza, Cracow (Poland). Dec 1990. [18] 
Program CPBP 01.10. Source: OSTI; NTIS (US Sales Only); INIS. 

The rates of isotopic exchange for the excited states of muonic 
hydrogen are calculated as functions of collision energy. Ground 
state population q;, for different collision energies, target densities 
and isotope concentrations is obtained. It is shown that for 
principal quantum numbers n > 5 the isotopic exchange still con- 
siderably influences the value of q;,. (author). 


11326 (IPP—4/257) Expression for the thermal H-mode en- 
ergy confinement time under ELM-free conditions. Ryter, F. 
(Max-Planck-Institut fuer Plasmaphysik, Garching (Germany)); Gru- 
ber, O.; Kardaun, O.J.W.F.; Menzler, H.P.; Wagner, F.; Schissel, 
D.P.; DeBoo, J.C.; Kaye, S.M. ASDEX Team; NI Team; DIII-D 
Team; PBX-M Team. Max-Planck-Institut fuer Plasmaphysik, 
Garching (Germany). Jul 1992. 28p. Order Number DE93766168. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The design of future tokamaks, which are supposed to reach ig- 
nition with the H-mode, requires a reliable scaling expression for 
the H-mode energy confinement time. In the present work, an 
H-mode scaling expression for the thermal plasma energy confine- 
ment time has been developed by combining data from four 
existing divertor tokamaks, ASDEX, DIll-D, JET and PBX-M. The 
plasma conditions, which were as similar as possible to ensure a 
coherent set of data, were ELM-free deuterium discharges heated 
by deuterium neutral beam injection. By combining four tokamaks, 
the parametric dependence of the thermal energy confinement on 
the main plasma parameters, including the three main geometrical 
variables, was determined. (orig./WL). 


11321 (IPPCZ-316) Transformation of energy and momen- 
tum due to Landau damping in time. Lacina, J. Ceskoslovenska 
Akademie Ved, Prague (Czechoslovakia). Ustav Fyziky Plazmatu. 
Jan 1992. [22] Source: OSTI; NTIS (US Sales Only); INIS. 

The physical mechanism of the Landau damping is discussed 
and the general expressions for the transformation of energy and 
momentum due to Landau damping in time are derived. The pre- 
sented theory is not limited to a small decrement to the wave 
frequency ratio and it removes some artificial assumptions and dis- 
crepancies involved in older theoretical models. The perturbation of 
particle velocities, caused by self-consistent electric fields, is 
shown to be formed by a superposition of free and forced coherent 
oscillations propagating in space. Thus, the transformation of 
energy and momentum may be treated as a process of phase in- 
terference between these two types of oscillations, in which the 
evolution of the forced oscillations is governed by the energy and 
momentum balance equations. (J.U.) 13 refs. 


11322 (IPPCZ-317) On the bootstrap current calculations 
based on values of the radial electron transport. Petrzilka, V. 
Ceskoslovenska Akademie Ved, Prague (Czechoslovakia). Ustav 
Fyziky Plazmatu. Jan 1992. [10] Source: OSTI; NTIS (US Sales 
Only); INIS. 

A method of computing the anomalous bootstrap current is pro- 
posed which uses calculated or experimentally found values of the 
radial transport velocity. The underlying theory is the drift kinetic 
equation approach of Shaing to anomalous plasma transport in a 
toroidal configuration and/or the MHD approach of Klima and 
Petrzilka to convection and diffusion in a plasma cylinder under the 
influence of RF fields. (author) 2 figs., 16 refs. 


11323 (IPPCZ-318) Measurements of the temperature in 
the edge plasma of the CASTOR tokamak by a triple Langmuir 
probe. Jakubka, K.; Stoeckel, J.; Zacek, F. Ceskoslovenska 
Akademie Ved, Prague (Czechoslovakia). Ustav Fyziky Plazmatu. 
Jan 1992. [4] Source: OSTI; NTIS (US Sales Only); INIS. 

A triple Langmuir probe was used for time-dependence measure- 
ments of electron temperature in the scrape-off layer of the 
CASTOR tokamak. The disturbing effect of poloidal electric fields 
on the probe signal was eliminated by subtracting the net disturb- 
ing signal obtained at the switched-off-probe bias voltage in 
another but identical tokamak shot. This difficulty can be avoided 
by using an array of four Langmuir probes. The fourth probe tip 
provides the compensating signal directly in one tokamak shot. 
(J.U.) 5 figs., 5 refs. 
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11324 (IPPCZ-319) Fluctuation studies on CASTOR and 
ASDEX tokamaks at lower hybrid current drive. Zacek, F. 
(Ceskoslovenska Akademie Ved, Prague (Czechoslovakia). Ustav 
Fyziky Plazmatu); Stoeckel, J.; Badalec, J.; Dvoracek, L.; Jakubka, 
K.; Kletecka, P.; Kryska, L.; Magula, P.; Mlynar, J.; Soeldner, F.; 
Sizov, E.R. Ceskoslovenska Akademie Ved, Prague (Czechoslo- 
vakia). Ustav Fyziky Plazmatu. Jan 1992. [16] (CONF-9110259-: 
International Atomic Energy Agency (IAEA) technical committee 
meeting on research using small tokamaks, Hefei (China), 3-8 Oct 
1991). Source: OSTI; NTIS (US Sales Only); INIS. 

An improvement of the global confinement is reported from CAS- 
TOR and ASDEX tokamaks during lower hybrid current drive 
regimes at moderate LH powers (Piy < 1.5Po4°, Pox® is the ini- 
tial ohmic heating power). Simultaneously a significant reduction of 
edge electrostatic fluctuations was observed. The best global con- 
finement and the maximum reduction of the edge fluctuations was 
reached when the total power Pryor delivered into the plasma was 
minimum (Prot = Pin + Pox®). Behavior of the edge plasma pa- 
rameters, namely the level, frequency spectra and poloidal velocity 
of electrostatic fluctuations, are documented for the CASTOR toka- 
mak. (author) 13 figs., 26 refs. 


11325 (IPPCZ-320) Phase mixing and surface wave decay 
in an inhomogeneous plasma. Cally, P.S. (Monash Univ., Clay- 
ton, VIC (Australia). Dept. of Mathematics); Sedlacek, Z. 
Ceskoslovenska Akademie Ved, Prague (Czechoslovakia). Ustav 
Fyziky Plazmatu. Feb 1992. [19] Source: OSTI; NTIS (US Sales 
Only); INIS. 

The decay rate is calculated of an Alfven or plasma surface 
wave propagating along an inhomogeneous layer of plasma. The 
inhomogeneous profile is thin and odd, but otherwise arbitrary. The 
wave'’s decay rate is determined using two fundamentally different 
methods, the integral-differential equation approach of Sedlacek 
and the Fourier expansion technique of Cally, and found by both to 
depend only on the slope of the Alfven or plasma frequency profile 
at the 'esonant point: and not on other details of its shape. The re- 
sult is verified numerically. This problem represents a good 
example with which to compare and contrast the two methods. (au- 
thor) 3 figs., 7 refs. 


11326 (ITF-91-71) The Langevin’s approach to the statisti- 
cal theory of bounded plasma. Zagorodnij, A.G.; Usenko, A.S.; 
Yakimenko, I.P. AN Ukrainskoj SSR, Kiev (Ukraine). Inst. Teo- 
reticheskoj Fiziki. 1991. [24] (In Russian). Source: OSTI; NTIS (US 
Sales Only); INIS. 

The Langevin approach taking into account the own thermal radi- 
ation of the external medium is developed to create the correlation 
theory of semi-bounded non-equilibrium plasma. The equivalence 
of results obtained on the basis of the fluctuation-dissipation theo- 
rem and using the proposed Langevin approach with allowance for 
random sources in the whole space is shown. 25 refs. (author). 


11327 (ITF-91-73) Decay interaction of bulk and surface 
Langmuir waves. Zasenko, V.|. AN Ukrainskoj SSR, Kiev 
(Ukraine). Inst. Teoreticheskoj Fiziki. 1991. [12] (In Russian). 
Source: OSTI; NTIS (US Sales Only); INIS. 

Nonlinear stage of decay instability of surface waves in the field 
of bulk wave is considered. It is shown that amplitudes of surface 
oscillations are saturated. 3 refs. (author). 


11328 (ITF-91-75) The heat transfer by radiation between 
two media. Zagorodnij, A.G.; Usenko, A.S.; Yakimenko, |.P. AN 
Ukrainskoj SSR, Kiev (Ukraine). Inst. Teoreticheskoj Fiziki. 1991. 
[45] (In Russian). Source: OSTI; NTIS (US Sales Only); INIS. 

The electromagnetic field generated by arbitrary distributed 
sources all over the whole space is obtained for the case of semi- 
bounded plasma with specular and random scattering of charged 
plasma particles by a boundary surface. The spectrum distribution 
of thermal radiation by plasma half-space into external medium 
with non-zero temperature is calculated. 29 refs. (author). 


11329 


(ITP-91-58) Distribution of charged particles near 
the plasma boundary in the presence of external electric field. 
Korchinskij, G.M.; Yakimenko, |.P.; Zagorodnij, A.G. AN Ukrainskoj 
SSR, Kiev (Ukraine). Inst. Teoreticheskoj Fiziki. 1991. [24] Source: 
OSTI; NTIS (US Sales Only); INIS. 
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On the basis of the proposed numerical procedure the solution 
of the nonlinear Boltzmann-Poisson equation for bounded plasma 
in the presence of strong external electric field is obtained. The nu- 
merical analysis of the electric field, potential, and equilibrium 
profiles of charged particles distributions in the plasma half-space 
is performed in detail. 6 refs.; 8 figs. (author). 


11330 (ITP-91-71) Nonlinear mhd-waves in a dissipative 
plasma with hail currents. Korsunskij, S.V. AN Ukrainskoj SSR, 
Kiev (Ukraine). Inst. Teoreticheskoj Fiziki. 1991. [12] Source: OSTI; 
NTIS (US Sales Only); INIS. 

We consider the propagation of nonlinear MHD-waves in a 
plasma of high but finite conductivity with Hall currents. Linear 
waves dispersion is investigated and evolution equation for weak 
nonlinear waves is obtained. Exact quasi-periodic and stationary 
solutions for the complex Burgers-Schroedinger equations are 
found and analyzed. 12 refs. (author). 


11331 (ITP-92-1) Spatial helicon-wave echo in an inhomo- 
geneous magnetized plasma. Fedutenko, E.A.; Lapshin, V.I.; 
Zagorodnij, A.G. AN Ukrainskoj SSR, Kiev (Ukraine). inst. Teo- 
reticheskoj Fiziki. 1992. [16] Source: OSTI; NTIS (US Sales Only); 
INIS. 

This paper investigates the possibility of the existence of the 
spatial helicon-wave echo in an inhomogeneous magnetized 
plasma. Values of generation coordinate and electro-magnetic 
fields of plasma responses on two and three wave external pertur- 
bations are obtained. The analysis shows the possibility of the 
using of this effect in a plasma diagnostics. 9 refs. (author). 


11332 (ITP-92-22) General renormalized statistical ap- 
proach with finite cross-field correlations. Vakulenko, M.O. AN 
Ukrainskoj SSR, Kiev (Ukraine). Inst. Teoreticheskoj Fiziki. 1992. 
[9] Source: OSTI; NTIS (US Sales Only); INIS. 

The renormalized statistical approach is proposed, accounting for 
finite correlations of potential and magnetic fluctuations. It may be 
used for analysis of a wide class of nonlinear model equations de- 
scribing the cross-correlated plasma states. The influence of a 
cross spectrum on stationary potential and magnetic ones is inves- 
tigated. 10 refs. (author). 


11333 (ITP-92-23) Stationary spectra in a magnetized 
current-carrying plasma. Vakulenko, M.O. AN Ukrainskoj SSR, 
Kiev (Ukraine). Inst. Teoreticheskoj Fiziki. 1992. [12] Source: OSTI; 
NTIS (US Sales Only); INIS. 

The low-frequency (frequencies do not exceed the ion gyro- 
frequency) quasi-flute short-wave (wavelengths smaller than the 
ion gyroradius) potential, cross-field and magnetic fluctuation spec- 
tra in a magnetized current-carrying plasma, are calculated by 
using the canonical distribution, general renormalized statistical ap- 
proach with finite cross-field correlations, and the self-similar 
transformation method. 10 refs. (author). 


11334 (ITP—92-24) Stationary spectra in a finite-pressure 
current-carrying plasma. Vakulenko, M.O. AN Ukrainskoj SSR, 
Kiev (Ukraine). Inst. Teoreticheskoj Fiziki. 1992. [9] Source: OSTI; 
NTIS (US Sales Only); INIS. 

The short-wave (wavelengths smaller than the ion gyroradius) 
low-frequency (frequencies less than the ion gyrofrequency) poten- 
tial, cross and magnetic stationary fluctuation spectra are found in 
a finite pressure current-carrying plasma on the basis of canonical 
distribution, renormalized statistical approach with cross-field corre- 
lations, and self-similar analysis. 6 refs. (author). 


11335 (ITP-92-25) Stationary spectra in a quasi neutral 
current-carrying plasma. Vakulenko, M.O. AN Ukrainskoj SSR, 
Kiev (Ukraine). Inst. Teoreticheskoj Fiziki. 1992. [8] Source: OSTI; 
NTIS (US Sales Only); INIS. 

The low-frequency short-wave equilibrium spectra of electromag- 
netic fluctuations are obtained, accounting for cross-field 
correlations. The statistical analysis shows that a longitudinal cur- 
rent in a dense quasi neutral (ag=4mnomec?/Bo?>>1) plasma 
destroys the stationary of fluctuation spectra corresponding to zero 
fluxes of motion invariants, and may alter also the anomalous elec- 
tron heat conductivity. 2 refs. (author). 





11336 (ITP-92-26) Stationary spectra in a sheared plasma 
(linear limit). Vakulenko, M.O. AN Ukrainskoj SSR, Kiev (Ukraine). 
Inst. Teoreticheskoj Fiziki. 1992. [8] Source: OSTI; NTIS (US Sales 
Only); INIS. 

The short-wave low-frequency stationary spectra of correlated 
electromagnetic fluctuations in a sheared current-currying plasma, 
are obtained in a linear approximation. Even being weak, the shear 
may considerably alter the spectral characteristics of plasma per- 
turbations. 3 refs. (author). 


11337 (ITP-92-27) Stationary spectra in a plasma with a 
shear (renormalized statistical approach with non-zero eigen- 
frequencies). Vakulenko, M.O. AN Ukrainskoj SSR, Kiev 
(Ukraine). Inst. Teoreticheskoj Fiziki. 1992. [8] Source: OSTI; NTIS 
(US Sales Only); INIS. 

Short-wave low-frequency potential, magnetic and cross-field 
fluctuation spectra are found in an equilibrium state of a current- 
carrying plasma with a shear. A new renormalized approach 
according for shear frequencies is elaborated for statistical analysis 
on nonlinear plasma evolution. 4 refs. (author). 


11338 (ITP-92-30) Stationary spectra of short-wave con- 
vective and magnetostatic fluctuations in a finite-pressure 
plasma and anomalous heat conductivity. Vakulenko, M.O. AN 
Ukrainskoj SSR, Kiev (Ukraine). Inst. Teoreticheskoj Fiziki. 1992. 
[12] Source: OSTI; NTIS (US Sales Only); INIS. 

Within the general renormalized statistical approach, the low- 
frequency short-wave stationary spectra of potential and magnetic 
perturbations in a finite-pressure plasma, are obtained. Anomalous 
heat conductivity considerably enhances due to non-linear interac- 
tion between magnetic excitations. 11 refs. (author). 


11339 (JAERI-M-92-111) Operation of a 20-channel grating 
polychromator diagnostic system and its application to saw- 
tooth observations in JT-60U. Ishida, Shinichi (Japan Atomic 
Energy Research Inst., Naka, Ibaraki (Japan). Naka Fusion Re- 
search Establishment); Isei, Nobuaki; Sato, Masayasu. Japan 
Atomic Energy Research Inst., Tokyo (Japan). Aug 1992. 24p. Or- 
der Number DE93764388. Source: OSTI; NTIS; INIS. 

In the JT-60U tokamak, the ECE measurements have been 
made by means of a twenty-channel grating polychromator diag- 
nostic system (GPS) in which a newly developed detector system 
by the use of low-noise preamplifiers was installed. Operational 
performance of the GPS with respect to resolutions and noise level 
is described. The ECE measurements coupled with equilibrium 
analysis to calculate a local magnetic field strength show good 
internal-consistency between the equilibrium configuration and the 
sawtooth inversion locations. Based on the result, the dependence 
of the normalized inversion radius on the inverse safety factor and 
the observation of m = 1 mode oscillations are presented. A pre- 
liminary result from ECE reconstruction applied to a precursor 
oscillation represents the formation of a clear crescent m = 1 is- 
land, a hot spot and a narrow cold region. (author). 


11340 (JAERI-M—92-128) Proceedings of the workshop of 
three large tokamak cooperation on energy confinement scal- 
ing under intensive auxiliary heating, May 18 ~ 20, 1992, 
Naka. Japan Atomic Energy Research Inst., Tokyo (Japan). Sep 
1992. 33p. (CONF-9205297-—: Workshop of Three Large Tokamak 
Cooperation on Energy Confinement Scaling under Intensive Auxil- 
iary Heating, Naka (Japan), 18-20 May 1992). Order Number 
DE93764418. Source: OSTI; NTIS; INIS. 

The workshop of three large tokamak cooperation W22 on 'En- 
ergy confinement scaling under intensive auxiliary heating’ was 
held 18-20 May, 1992, at Naka Fusion Research Establishment. 
This proceedings compiles 14 synopses of contributions (5 from 
JET, 4 from JT-60, 3 from TFTR, and 1 each from DIll-D JFT-2M) 
and the summary of the workshop. Topic sections are ; (i) L-mode 
confinement and scaling, (ii) Confinement at high Gp regimes, Su- 
pershots, High poloidal beta enhanced confinement mode etec., (iii) 
Confinement at various H-mode regimes and scaling (including the 
VH-mode), (iv) Characteristic time scales for present tokamak 
regimes, and (v) Theoretical comparison with experimental data. 
(author). 
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11341 (JAERI-M-92-153) Design of a high power, 2.75 GHz 
relativistic peniotron oscillator. Musyoki, S. (Japan Atomic En- 
ergy Research Inst., Naka, Ibaraki (Japan). Naka Fusion Research 
Establishment); Sakamoto, Keishi; Watanabe, Akihiko. Japan 
Atomic Energy Research Inst., Tokyo (Japan). Oct 1992. 18p. Or- 
der Number DE93764491. Source: OSTI; NTIS; INIS. 

In the peniotron oscillator, the kinetic energy of relativistic elec- 
trons can be efficiently converted to an electromagnetic wave. This 
feature makes the peniotron a very attractive source oi high power 
microwaves, which is required in heating of fusion plasma in toka- 
maks and high gradient particle accelerators. In this report we 
present the design of a 2.75 GHz relativistic peniotron oscillator 
which is capable of generating a microwave radiation of 30 
megawatt with an efficiency of about 60 %. The experimental test 
results of the designed cavity are also presented. (author). 


11342 (JAERI-M-92-156) High density plasma production 
in a multicusp plasma generator with RF antenna. Suzuki, Ya- 
suo (Japan Atomic Energy Research Inst., Naka, Ibaraki (Japan). 
Naka Fusion Research Establishment); Hanada, Masaya; Oku- 
mura, Yoshikazu; Tanaka, Masanobu. Japan Atomic Energy 
Research Inst., Tokyo (Japan). Oct 1992. 22p. (In Japanese). Or- 
der Number DE93764493. Source: OSTI; NTIS; INIS. 

A high density plasma was produced by radio-frequency in a 
multicusp plasma generator. The generator is a cylindrical chamber 
of 200 mm in inner diameter and 270 mm in length with 1-3 turn 
copper tube antenna. By injecting a 2 MHz, 20 kW RF into the 
multicusp plasma generator, hydrogen plasma of an ion saturation 
current density of 120 mA/cm? and a hydrogen plasma of a density 
of 6.0 x 10'' cm-% was produced at a pressure of 0.6 Pa in the 
generator. The ion saturation current density was uniform over the 
central area of 100 mm in diameter. Coating the antenna with an 
insulator, we proved that the efficiency of the plasma production 
was improved. (author). 


11343 (JAERI-M—92-159) Annual report of Naka Fusion Re- 
search Establishment for the period of April 1, 1991 to March 
31, 1992. Japan Atomic Energy Research Inst., Tokyo (Japan). Oct 
1992. 146p. Order Number DE93764494. Source: OSTI; NTIS; 
INIS. 

Research and development activities at Naka Fusion Research 
Establishment, JAERI, are reported for the period from April 1, 
1991 to March 31, 1992. (J.P.N.). 


11344 (JAERI-M—92-168) Measurement of work function of 
a plasma grid in a cesium seeded negative ion source. Suzuki, 
Yasuo (Japan Atomic Energy Research Inst., Naka, Ibaraki 
(Japan). Naka Fusion Research Establishment); Hanada, Masaya; 
Okumura, Yoshikazu; Tanaka, Masanobu. Japan Atomic Energy 
Research Inst., Tokyo (Japan). Nov 1992. 22p. (In Japanese). Or- 
der Number DE93764153. Source: OSTI; NTIS; INIS. 

Work function of a plasma grid in a cesium seeded negative ion 
source was measured by Las photo-emission technique. We have 
investigated the relation between the work function and the H~ ion 
current as well as the temperature of the plasma grid. Changing 
the position of the Laser incidence, we found that a uniform cesium 
layer was formed over the plasma gird by continuous arc dis- 
charge. The work function was decreased with temperature rise of 
the plasma grid. The minimum work function was estimated to be 
1.75 eV at 260degC. Dependence of the H~ ion current on the 
work function was investigated in the JAERI! Multi-Ampere H~ ion 
source. As a result, it was confirmed that the H~ ion current in- 
creased rapidly as the work function decreased. When the H~ ion 
current was the maximum, the work function was found to be 
about 1.8 eV. These dependence agree with H~ ion current rise 
induced by cesium seeding. (author). 


11345 (JET-R-92-08) JET contributions to ITER R and D 
programme. Gambier, D.J.; Tubbing, B.J.D. (eds.). Commission of 
the European Communities, Abingdon (UK). JET Joint Undertaking. 
Aug 1992. [68] Source: OSTI; NTIS (US Sales Only); INIS. 

This report contains the Joint European Torus Project (JET) con- 
tributions to the International Thermonuclear Experimental Reactor 
(ITER) related research and development programme 1991-1992. 
The contributions, from many JET authors, were gathered in May/ 
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June 1992, so that the results of the 1991/92 experimental cam- 
paign could be fully incorporated. The contributions are ordered 
according to the description of tasks of the ITER-related Physics 
Research and Development programme, described in document 
ITER-TN-PH-O-7, issued April 30, 1991. (Author). 


11346 (KlYal-91-15) Optimization of break-down condi- 
tions in tokamak TOTUS. Vidzigovskij, V.B. (and others); Gurin, 
A.A.; Nedovba, V.!. AN Ukrainskoj SSR, Kiev (Ukraine). Inst. 
Yadernykh Issledovanij. 1991. [17] (In Russian). Source: OSTI; 
NTIS (US Sales Only); INIS. 

The results are given for first experiments on tokamak TOTUS, 
intended for researches of problems of control by discharges and 
plasmas characteristics. The essential peculiarity of the device is 
the hybrid poloidal magnetic system, combining the functions of air 
inductor, control windings and windings forming the plasma cross- 
section configuration. As the result of investigations the 
break-down conditions have been established. It has been created 
the multi-sectional programmed supply system of the poloidal 
winds for discharge plus start phase and its operating algorithm. 
The main parameters of devices systems have been optimized for 
break-down phase. 7 refs.; 10 figs.; 3 tables. (author). 


11347 (LA-UR-—92-4253) Overview of the Los Alamos flux 
compression program. Fowler, C.M. Los Alamos National Lab., 
NM (United States). [1992]. 6p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-921133-9: 6. international conference on megagauss mag- 
netic field generation and related topics, Albuquerque, NM (United 
States), 9-12 Nov 1992). Order Number DE93005475. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This report discusses advancements in flux plasma compression. 


11348 (LRP-441/91) Experimental investigation of the in- 
teraction between a beam of relativistic electrons and the 
electromagnetic wave in a quasi-optical gyrotron. Alberti, S. 
(Ecole Polytechnique Federale, Lausanne (Switzerland). Centre de 
Recherche en Physique des Plasma (CRPP)). Ecole Polytechnique 
Federale, Lausanne (Switzerland). Centre de Recherche en 
Physique des Plasma (CRPP). Nov 1991. [170] (in French). 
Source: OSTI; NTIS; INIS. 
There is only an abstract in French available. 


11349 (LRP-458/92) Properties of diffraction gratings used 
as output couplers in a quasi-optical gyrotron. Tran, M.Q. 
(Ecole Polytechnique Federale, Lausanne (Switzerland). Centre de 
Recherche en Physique des Plasma (CRPP)); Cao, H.; Hogge, 
J.P.; Kasparek, W.; Tran, T.M.; Paris, P.J. Ecole Polytechnique 
Federale, Lausanne (Switzerland). Centre de Recherche en 
Physique des Plasma (CRPP). Jul 1992. [64] Source: OSTI; NTIS; 
INIS. 

The design of a diffraction grating used as an output coupler for a 
Fabry-Perot resonator is presented. We then consider the problem 
of determining the distortion and the cross-polarization of the inci- 
dent Gaussian beam. Different types of gratings, plane with straight 
or curvilinear grooves and elliptical, have been designed and built. 
The output pattern from a resonator using such a grating has been 
measured experimentally. We found that the elliptical grating gen- 
erates the least distortion and cross-polarization. This result is 
attributed to the geometry of the grooves and is in excellent agree- 
ment with numerical calculations. (author) 19 figs., 2 tabs., 18 refs. 


11350 


(LRP—459/92) Electron cyclotron resonance heating 
on the TCA tokamak. Pietrzyk, Z.A. (Ecole Polytechnique Fed- 
erale, Lausanne (Switzerland). Centre de Recherche en Physique 


des Plasma (CRPP)); Pochelon, A.; Behn, R.; Bondeson, A.; 
Dutch, M.; Goodman, T.P.; Tran, M.Q.; Whaley, D.R. Ecole Poly- 
technique Federale, Lausanne (Switzerland). Centre de Recherche 
en Physique des Plasma (CRPP). Aug 1992. [38] Source: OSTI; 
NTIS; INIS. 

Electron Cyclotron Resonance Heating experiments at 39 GHz 
and power levels similar to Ohmic heating power levels have been 
conducted in the TCA tokamak, in either X- or O-mode. ECRH was 
observed to be more efficiently absorbed for low density and low 
ga discharges. At low density the central electron temperature is 
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increased by a factor of two over Ohmic cases and the stored en- 
ergy increased by 40% with up to 80% of the plasma energy 
supplied by ECRH. During ECRH low density operation the elec- 
tron energy confinement time te, is the same as during pure 
Ohmic heating but te, degrades with ECRH power at high density. 
The decrease in the loop voltage required to maintain a constant 
current during ECRH is a very reproducible quantity and can be 
attributed in almost all cases to the change in the electron temper- 
ature. Sawtooth stabilization was produced with a sawtooth period 
of up to 10 times greater than that before ECRH. This stabilization 
depends on the ECRH toroidal injection angle and total input 
power. High energy ions are observed and their production is at- 
tributed to a 3-wave interaction process. (author) 17 figs., 24 refs. 


11351 (LRP-460/92) Dielectric tensor operator of hot plas- 
mas in toroidal axisymmetric systems. Brunner, S. (Ecole 
Polytechnique Federale, Lausanne (Switzerland). Centre de 
Recherche en Physique des Plasma (CRPP)); Vaclavik, J. Ecole 
Polytechnique Federale, Lausanne (Switzerland). Centre de 
Recherche en Physique des Plasma (CRPP). Aug 1992. [23] 
Source: OSTI; NTIS; INIS. 

Kinetic theory is used to develop equations describing dynamics 
of small-amplitude electromagnetic perturbations in toroidal axisym- 
metric plasmas. The closed Vliasov-Maxwell equations are first 
solved for a hot stationary plasma using the expansion in the small 
parameter eg=p/L, where p is the Larmor radius and L a character- 
istic length scale of the stationary state. The ordering and 
additional assumptions are specified so as to obtain the well-known 
Grad-Shafranov equation. The dielectric tensor of such a plasma is 
then derived. The Viasov equation for the perturbed distribution 
function is solved by the expansion in the small parameters e~ and 
€p=p/A, where A is a characteristic wavelength of the perturbing 
electromagnetic field. The solution is obtained up to the first order 
in €g and the second order in ep. By integrating the resulting distri- 
bution function over velocity space, an explicit expression for the 
tensor is derived in the form of a two-dimensional partial differential 
operator. The operator is shown to possess the proper symmetry 
corresponding to the energy conservation law. (author) 6 refs. 


11352 (LRP-462/92, pp. 1-14) Ideal and resistive MHD sta- 
bility of internal kink modes in circular and shaped tokamaks. 
Bondeson, A. (Ecole Polytechnique Federale, Lausanne (Switzer- 
land). Centre de Recherche en Physique des Plasma (CRPP)); 
Luetjens, H.; Vlad, G. Ecole Polytechnique Federale, Lausanne 
(Switzerland). Centre de Recherche en Physique des Plasma 
(CRPP). Aug 1992. (CONF-920813-: Joint Varenna-Lausanne in- 
ternational workshop on theory of fusion plasmas, Varenna (Italy), 
24-28 Aug 1992). In Invited and contributed papers presented at 
the joint Varenna-Lausanne international workshop on ’theory of fu- 
sion plasmas’. [36] Order Number DE93614568. Source: OSTI; 
NTIS; INIS. 

Recent results for the MHD stability of internal kink modes in 
tokamaks are reviewed. In general, ideal stability is more restrictive 
than the conventionally cited limit 8p <0.3 (where Gp is the poloidal 
beta at the q = 1 surface). This holds, in particular, for shaped 
equilibria, where low shear in combination with elliptic shaping can 
drastically reduce the pressure limit. Also in resistive MHD, inter- 
change effects are frequently destabilizing, and resistive stability at 
Bp>0.05 is achieved, for circular section, only with a very restricted 
class of current profiles, and not at all for JET-shaped cross sec- 
tion. (author) 9 figs., 24 refs. 


11353 (LRP-462/92, pp. 15-20) MHD stability in 3D 
anisotropic pressure plasmas. Cooper, W.A. (Ecole Polytech- 
nique Federale, Lausanne (Switzerland). Centre de Recherche en 
Physique des Plasma (CRPP)). Ecole Polytechnique Federale, 
Lausanne (Switzerland). Centre de Recherche en Physique des 
Plasma (CRPP). Aug 1992. (CONF-920813-: Joint Varenna- 
Lausanne international workshop on theory of fusion plasmas, 
Varenna (Italy), 24-28 Aug 1992). In Invited and contributed papers 
presented at the joint Varenna-Lausanne international workshop on 
‘theory of fusion plasmas’. [36] Order Number DE93614568. 
Source: OSTI; NTIS; INIS. 

Auxiliary heating methods and nonuniform losses of energetic 
particles can cause significant pressure anisotropies in magnetic 
confinement systems. We have formulated the global and local 3D 





linear MHD stability variationally in the limit of a fully interacting 
anisotropic pressure fluid from the universal term of the Kruskal- 
Oberman energy principle. We have adopted for this purpose the 
Boozer magnetic coordinate system, appropriately modified for 
anisotropic plasmas. The 3D MHD equilibrium state is constrained 
to have nested magnetic flux surfaces. The effective parallel cur- 
rent density is identified as an important source of free energy for 
MHD instabilities due to its singular nature on rational magnetic 
surfaces in 3D systems. The energy principle is Fourier decom- 
posed in the periodic angular variables and finite elements are 
applied for the radial discretisation to reduce the global MHD sta- 
bility problem to a special block pentadiagonal matrix eigenvalue 
equation that can be solved with an inverse vector iteration 
method. The local MHD stability is investigated through the formu- 
lation of the 3D ballooning equation in Boozer coordinates. In 
these coordinates, the geodesic magnetic curvature is demon- 
strated to be related to the effective parallel current density. This 
allows the asymptotic analysis of the ballooning equation to yield a 
closed form for the Mercier criterion. (author) 15 refs. 


11354 (LRP-—462/92, pp. 21-28) Nonlinear response of the 
tearing mode to external field perturbations in a flowing 
plasma. Parker, R.D. (Ecole Polytechnique Federale, Lausanne 
(Switzerland). Centre de Recherche en Physique des Plasma 
(CRPP)). Ecole Polytechnique Federale, Lausanne (Switzerland). 
Centre de Recherche en Physique des Plasma (CRPP). Aug 1992. 
(CONF-920813-: Joint Varenna-Lausanne international workshop 
on theory of fusion plasmas, Varenna (Italy), 24-28 Aug 1992). In 
Invited and contributed papers presented at the joint Varenna- 
Lausanne international workshop on ‘theory of fusion plasmas’. 
[86] Order Number DE93614568. Source: OSTI; NTIS; INIS. 

It is well known that small field perturbations can induce or inter- 
act with magnetic islands in a tokamak to degrade confinement, in 
some cases to the point of disrupting the discharge. The perturba- 
tions may arise intentionally through the application of helical 
current coils around the plasma or more seriously as a result of 
small errors in the position of field coils. Even though field errors 
are nearly always present their effect inside the plasma is often 
screened out by the intrinsic or induced rotation of the plasma. As 
a consequence magnetic islands are sometimes observed to be 
suppressed, or to rotate at small amplitude while at other times to 
slow down and lock at a particular toroidal angle leading to an in- 
crease in island width that can result in a disruption. In an 
endeavour to understand the basic mechanisms behind these inter- 
actions a simple 2D slab model of reconnection on a current 
channel with an ExB drift to drive a flow and a corrugated conduct- 
ing wall to generate a field perturbation was developed. The 
numerical model was first applied to the tearing stable case to 
investigate the flow suppression of error field induced magnetic is- 
land. In the present report the study is extended into the tearing 
unstable regime to explore the interaction of internally as well as 
externally driven reconnection processes in the presence of flow. 
Unlike the error field islands, the tearing mode islands are free to 
drift along with the plasma so that the flow suppression is to some 
degree replaced by a mechanism of mode-locking. As will become 
apparent from the simulations the interaction can be quite complex. 
(author) 4 figs., 7 refs. 


11355 (LRP-462/92, pp. 29-36) Damping of gap modes: ge- 
ometrical and profile effects. Villards, L. (Ecole Polytechnique 
Federale, Lausanne (Switzerland). Centre de Recherche en 
Physique des Plasma (CRPP)); Fu, G.Y. Ecole Polytechnique Fed- 
erale, Lausanne (Switzerland). Centre de Recherche en Physique 
des Plasma (CRPP). Aug 1992. (CONF-920813-: Joint Varenna- 
Lausanne international workshop on theory of fusion plasmas, 
Varenna (Italy), 24-28 Aug 1992). In Invited and contributed papers 
presented at the joint Varenna-Lausanne international workshop on 
‘theory of fusion plasmas’. [36] Order Number DE93614568. 
Source: OSTI; NTIS; INIS. 

The damping of toroidicity and ellipticity induced Alfven eigen- 
modes (TAE, EAE) in tokamak plasmas is studied for a wide 
variety of cases with the global wave finite element code LION. 
(author) 4 figs., 9 refs. 


11356 (LRP—463/92) Dynamical chaos of plasma ions in 
electrostatic waves. Fasoli, A. (Ecole Polytechnique Federale, 
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Lausanne (Switzerland). Centre de Recherche en Physique des 
Plasma (CRPP)); Kleiber, R.; Tran, M.Q.; Paris, P.J.; Skiff, F. 
Ecole Polytechnique Federale, Lausanne (Switzerland). Centre de 
Recherche en Physique des Plasma (CRPP). Sep 1992. [16] 
Source: OST; NTIS; INIS. 

Chaos generated by the interaction between charged particles 
and electrostatic plasma waves has been observed in a linear 
magnetized plasma. The macroscopic wave properties, the kinetic 
ion dielectric response and the microscopic heating mechanisms 
have been investigated via optical diagnostic techniques based on 
laser induced fluorescence. Observations of test-particle dynamical 
evolution indicate an exponential separation of initially close ion 
trajectories. (author) 5 figs., 20 refs. 


11357 (LRP—466/92) Equilibrium and space-charge wave 
analysis of electron beams in conducting and absorbing 
gyrotron beam tunnels. Whaley, D.R. (Ecole Polytechnique Fed- 
erale, Lausanne (Switzerland). Centre de Recherche en Physique 
des Plasma (CRPP)); Tran, M.Q. Ecole Polytechnique Federale, 
Lausanne (Switzerland). Centre de Recherche en Physique des 
Plasma (CRPP). Oct 1992. [42] Source: OSTI; NTIS; INIS. 

The fluid equations for an electron beam are used to calculate 
the equilibrium velocity and density profiles, limiting current and 
space-charge wave properties of an annular beam undergoing 
magnetic compression in a gyrotron beam tunnel. Both non- 
relativistic and relativistic equations are derived. The beam tunnel 
may have a conventional smooth wall or an absorbing dielectric- 
loaded wall. Small values of magnetic compression are seen to 
have a large effect on the profiles and the current limit of a given 
tunnel. Common dielectric-loaded tunnels are also seen to reduce 
the limiting current by 5-20%. Limiting current data for a wide 
range of beam parameters are shown. The dispersion relation for a 
convective instability arising from the gradient in the equilibrium po- 
tential depression profiles is derived using the linearized fluid 
equations. The growth rate is seen to increase for increasing 
current and pitch angle, and for increasing wall effects of an ab- 
sorbing tunnel. The average growth rate is calculated for a typical 
gyrotron beam and beam tunnel as well as for a beam entering an 
interaction cavity. Growth rates for all values of kz are seen to de- 
crese for a conventional conducting beam tunnel in a constant 
magnetic field. (author) 13 figs., refs. 


11358 (LRP—467/92) Experimental considerations concern- 
ing the velocity measurement of the relativistic electron beam 
in a gyrotron by means of Thomson scattering. Siegrist, M.R. 
(Ecole Polytechnique Federale, Lausanne (Switzerland). Centre de 
Recherche en Physique des Plasma (CRPP)); Soumagne, G.; 
Tran, M.Q. Ecole Polytechnique Federale, Lausanne (Switzerland). 
Centre de Recherche en Physique des Plasma (CRPP). Nov 1992. 
[30] Source: OSTI; NTIS; INIS. 

The feasibility of Thomson scattering to determine the beam ve- 
locity in a gyrotron has been analyzed and preliminary experiments 
to implement such a system on our 100 GHz quasi-optical gyrotron 
are reported. Although the project had to be abandoned due to 
technical problems, the conclusions are that for the 90° scattering 
arrangement discussed it should be possible to determine at least 
one velocity component with an acceptable signal-to-noise ratio. 
(author) 11 figs., 10 refs. 


11359 (NIFS-156) Discriminant analysis of plasma fusion 
data. Kardaun, O.J.W.F. (Max-Planck-institut fuer Plasmaphysik, 
Garching (DE)); Kardaun, J.W.P.F.; Itoh, S.; Itoh, K. National Inst. 
for Fusion Science, Nagoya (Japan). Jun 1992. 15p. Order Num- 
ber DE93754356. Source: OSTI; NTIS; INIS. 

Several discriminant analysis methods has been applied and 
compared to predict the type of ELM’s in H-mode discharges: (a) 
quadratic discriminant analysis (linear discriminant analysis being a 
special case), (b) discrimination by non-parametric (kernel-) density 
estimates, and (c) discrimination by a product multinomial model 
on a discretised scale. Practical evaluation was performed using 
SAS in the first two cases, and INDEP, a standard FORTRAN pro- 
gram, initially developed for medical applications, in the last case. 
We give here a flavour of the approach and its results. In sum- 
mary, discriminant analysis can be used as a useful descriptive 
method of specifying regions where particular types of plasma dis- 
charges can be produced. Parametric methods have the advantage 
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of a rather compact mathematical formulation . Pertinent graphical 
representations are useful to make the theory and the results more 
palatable to the experimental physicists. (J.P.N.). 


11360 (NIFS—158) Transition to H-mode by energetic elec- 
trons. Itoh, Kimitaka; Itoh, Sanae. National Inst. for Fusion 
Science, Nagoya (Japan). Jul 1992. 19p. Order Number 
DE93764420. Source: OSTI; NTIS; INIS. 

Effect of the electron loss due to the toroidal ripple on an H- 
mode transition is studied. When energetic electrons exist in 
tokamaks, e.g., in the case of the current drive by lower hybrid 
(LH) waves, the edge electric field can show the bifurcation to the 
more positive value. In this state, both the electron loss and ion 
loss (such as loss cone loss) are reduced. The criterion for the 
transition is derived. Comparison with H-mode in JT-60 LH plasma 
shows a qualitative agreement. (author). 


11361 (NIFS—163) A review on application of MHD theory 
to plasma boundary problems in tokamaks. Itoh, Kimitaka. Na- 
tional Inst. for Fusion Science, Nagoya (Japan). Aug 1992. 68p. 
Order Number DE93764426. Source: OSTI; NTIS; INIS. 

A survey is made on the problems of the edge plasmas, to which 
the analyses based on the MHD theory have been successfully ap- 
plied. Also discussed are the efforts to extend the model equation 
to more general (and important as well) problems such as H-mode 
physics. An overview is first made on the advantages of the MHD 
picture, and the necessary supplementary physics are examined. 
Next, one- and two-dimensional models of the spatial structure of 
the edge plasma is discussed. The results on the stationary struc- 
ture, both analytical and numerical, are reviewed: Typical example 
as well as the scaling law are shown. The instabilities associated 
with edge plasma is next reviewed. The surface kink mode, bal- 
looning mode, interchange mode, resistive interchange mode and 
thermal instability are discussed. Role of the geometry such as the 
location of the X-point is studied. Influences of the atomic pro- 
cesses, and those of the radial electric field are also discussed. 
The analysis of the H-mode transition physics is finally discussed. 
The boundary plasma is a nonlinear media which possesses the 
possibility for bifurcation in which the radial electric field plays a 
key role. The model of the ion viscosity is also studied. Transition 
physics is developed. Analysis on the self-generating oscillation is 
shown and the relation with ELMs is discussed. After reviewing 
these problems, several comments are made to what directions the 
study can be deepened. (author) 53 refs. 


11362 (NIFS—165) High frequency ion Bernstein wave 
heating experiment on JIPP T-IIU tokamak. Seki, T. (and oth- 
ers); Kumazawa, R.; Watari, T. National Inst. for Fusion Science, 
Nagoya (Japan). Aug 1992. 43p. Order Number DE93764428. 
Source: OSTI; NTIS; INIS. 

An experiment in a new regime of ion Bernstein wave (IBW) 
heating has been carried out using 130 MHz high power transmit- 
ters in the JIPP T-IIU tokamak. The heating regime utilized the IBW 
branch between the 3rd and 4th harmonics of the hydrogen ion cy- 
clotron frequencies. This harmonic number is the highest among 
those used in the IBW experiments ever conducted. The net radio- 
frequency (RF) power injected into the plasma is around 400 kW, 
limited by the transmitter output power. Core heating of ions and 
electrons was confirmed in the experiment and density profile 
peaking was found to feature the IBW heating (IBWH). The peak- 
ing of the density profile was also found when IBW was applied to 
the neutral beam injection heated discharges. An analysis by use 
of a transport code with these experimental data indicates that the 
particle confinement should be improved in the plasma core region 
on the application of IBWH. It is also found that the ion energy dis- 
tribution function observed during IBWH has less high energy tail 
than those in conventional ion cyclotron range of frequency heating 
regimes. The observed IBWH-produced ion energy distribution 
function is in a reasonable agreement with the calculation based 
on the quasi-linear RF diffusion /Fokker-Planck model. (author). 


11363 (OEFZS-4648) Dynamics of ignited plasmas. 
Woloch, F.; Kamelander, G. Oesterreichisches Forschungszentrum 
Seibersdorf GmbH (Austria). Oct 1992. [24] (In German). Source: 
OSTI; NTIS (US Sales Only); INIS. 
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During a collaboration with the JET Project a refinement was de- 
veloped for the programme package JETTO to take into account 
the transport of alpha particles. The presentation reports on effects 
arising from this alpha particle diffusion in the ITER design. The re- 
sults show ignition and other dynamic behaviour of important 
plasma parameters. (authors). 


11364 (OUP-92-39) G-factor determination by the electron 
energy relaxation method. Mentzoni, M. Osio Univ. (Norway). Fy- 
sisk Inst. Nov 1992. [20] Source: OSTI; NTIS; INIS. 

Using the cross-modulation method for the determination of the 
G-factor in plasma gases, it is demonstrated that meaningsfull 
results are obtained although the theoretical limit for electron tem- 
perature is considerably exceeded. It is also demonstrated that 
electron energy losses by rotational excitation become gradually 
less important for excess electron temperatures higher than 1700° 
K, where elastic energy losses start to dominate to an increasing 
extent. 5 refs., 7 figs. 


11365 (PPPL-2863) Characteristics of the TFTR limiter H- 
mode: The transition, ELMs, transport and confinement. Bush, 
C.E. (Oak Ridge National Lab., TN (United States)); Bretz, N.; 
Nazikian, R.; Stratton, B.C.; Synakowski, E.; Taylor, G. Budny, R.; 
Ramsey, A.T.; Scott, S.D.; Bell, M.; Bell, R.; Biglari, H.: Bitter, M.; 
Darrow, D.S.; Efthimion, P.; Fredrickson, E.D.;Princeton Univ., NJ 
(United States). Plasma Physics Lab. Nov 1992. 72p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC02- 
76CH03073. Order Number DE93005724. Source: OSTI; NTIS; 
INIS; GPO Dep. 

H-Modes obtained through transitions from the supershot regime 
have been studied on TFTR. The characteristics of these H-modes 
are similar to those found on other tokamaks with one main excep- 
tion, the density prof:des can be highly peaked. In the best cases 
the enhanced confinement in the core of the initial supershot is re- 
tained in the H-mode phase, while the confinement in a broad edge 
region is enhanced. Thus in TFTR, all of the important physics of 
H-modes such as transitions, enhanced edge confinement, ELMs 
and other phenomena are studied in a large circular limiter tokamak 
with the added feature of centrally peaked density profiles and the 
advantage of an extensive set of diagnostics. The threshold power 
for the transition is found to be a linear function of plasma current. 
Transitions and ELMs are affected by the mix of co-and counter- 
neutral beam injection (NBI) and by perturbations introduced by 
pellet injection, gas puffing, and current ramping before and during 
NBI. Fluctuations near both transition and ELM events have been 
characterized. High frequency magnetic fluctuations in the range > 
100-250 kHz usually decrease during the transition. Microwave 
scattering spectra of density fluctuations in the plasma edge show 
a feature at high frequency during the H-mode, which is not ob- 
served in the plasma core and which is consistent with an edge 
poloidal rotation velocity, Ve, of ~ 10* ms. The fluctuations begin 
at the transition, propagate in the direction of electron diamagnetic 
drift, and have modulation correlated with ELMs. Several TFTR H- 
modes showed a modest improvement in confinement over that of 
the supershots from which they originated, and an understanding 
of these may eventually lead to a plasma with the combined 
advantages of both the supershot and the H-mode. The character- 
istics and physics of the TFTR H-modes are considered relative to 
other tokamaks and in light of various theoretical studies. 


11366 (PPPL-2865) Kinetic studies of microinstabilities in 
toroidal plasmas: Simulation and theory. Lee, W.W.; Haham, 
T.S.; Parker, S.E.; Perkins, F.W.; Rath, S.; Rewoldt, G.; Reynders, 
J.V.W.; Santoro, R.A.; Tang, W.M. Princeton Univ., NJ (United 
States). Plasma Physics Lab. Dec 1992. 8p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC02-76CH03073. 
Order Number DE93005725. Source: OSTI; NTIS; INIS; GPO Dep. 

A comprehensive program for the development and use of 
particle simulation techniques for solving the gyrokinetic Viasov- 
Maxwell equations on massively parallel computers has been 
carried out at Princeton Plasma Physics Laboratory. This is a key 
element of our ongoing theoretical efforts to systematically investi- 
gate physics issues vital to understanding tokamak plasmas. In this 
paper, our focus is on spatial-gradient-driven microinstabilities. 
Their importance is supported by the recent progress in achieving 
a physics-based understanding of anomalous transport in toroidal 





systems which has been based on the proposition that these drift- 
type electrostatic modes dependent on ion temperature gradient 
(ITG) and trapped particle effects are dominant in the bulk (“con- 
finement”) region. Although their presence is consistent with a 
number of significant confinement trends, results from high temper- 
ature tokamaks such as TFTR have highlighted the need for better 
insight into the nonlinear properties of such instabilities in long- 
mean-free-path plasmas. In addressing this general issue, we 
report important new results including (i) the first fully toroidal 3D 
gyrokinetic simulation of ITG modes and (ii) realistic toroidal eigen- 
mode calculations demonstrating the unique capability to deal with 
large scale kinetic behavior extending over many rational surfaces. 
The effects of ITG modes (iii) on the inward pinch of impurities in 
3D slab geometry and (iv) on the existence of microtearing modes 
in 2D slab are also discussed. Finally, (v) sheared toroidal flow ef- 
fects on trapped-particle modes are presented. 


11367 (PPPL—2866) Neoclassical transport in high 6 toka- 
maks. Cowley, S.C. Princeton Univ., NJ (United States). Plasma 
Physics Lab. Dec 1992. 18p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC02-76CH03073. Order Num- 
ber DE93005726. Source: OSTI; NTIS; INIS; GPO Dep. 
Neoclassical, transport in high 6 large aspect ratio tokamaks is 
calculated. The variational method introduced by Rosenbluth, et al., 
is used to calculate the full Onsager matrix in the banana regime. 
These results are part of a continuing study of the high 6 large as- 
pect ratio equilibria introduced in Cowley, et al. All the neoclassical 
coefficients are reduced from their nominal low 6 values by a fac- 


tor (e/q28)? ll. This factor is the ratio of plasma volume in the 
boundary layer to the volume in the core. The fraction of trapped 
particles on a given flux surface (f) is also reduced by this factor 


so that <fp> ~ (-/@2B)?2. Special attention is given to the current 
equation, since this is thought to be relevant at low 3 and therefore 
may also be relevant at high 6. The bootstrap current term is 
found to exceed the actual current by a factor of the square root of 
the aspect ratio. 


11368 (PPPL-2869) improvement of tokamak performance 
by injection of electrons. Ono, Masayuki. Princeton Univ., NJ 
(United States). Plasma Physics Lab. Dec 1992. 23p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC02- 
76CHO03073. Order Number DE93005722. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Concepts for improving tokamak performance by utilizing injec- 
tion of hot electrons are discussed. Motivation of this paper is to 
introduce the research work being performed in this area and to re- 
fer the interested readers to the literature for more detail. The 
electron injection based concepts presented here have been devel- 
oped in the CDX, CCT, and CDX-U tokamak facilities. The 
following three promising application areas of electron injection are 
described here: 1. Non-inductive current drive, 2. Plasma preion- 
ization for tokamak start-up assist, and 3. Charging-up of tokamak 
flux surfaces for improved plasma confinement. The main motiva- 
tion for the de-helicity injection current drive is in its efficiency that, 
in theory, is independent of plasma density. This property makes it 
attractive for driving currents in high density reactor plasmas. 


11369 (PPPL-2870) Transport near stochastic threshold. 
White, R.B.; Rax, J.M.; Wu, Y. Princeton Univ., NJ (United States). 
Plasma Physics Lab. Dec 1992. 15p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC02-76CH03073. 
Order Number DE93005728. Source: OSTI; NTIS; INIS; GPO Dep. 

Transport in a magnetic field configuration near stochastic 
threshold is investigated. The waiting time distribution near mag- 
netic islands, and the size distribution of these islands are 
identified as the two fundamental functions which determine both 
the short time subdiffusive behavior, and the regular diffusive 
regime. These time and length distributions are studied, the mean 
square displacement is expressed in terms of these functions, and 
the result is compared to direct numerical simulation. 


11370 (PPPL-2872) Long-wavelength microinstabilities in 
toroidal plasmas. Tang, W.W.; Rewoldt, G. Princeton Univ., NJ 
(United States). Plasma Physics Lab. Jan 1993. 28p. Sponsored 
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by USDOE, Washington, DC (United States). DOE Contract AC02- 
76CH03073. Order Number DE93006257. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Realistic kinetic toroidal eigenmode calculations have been car- 
ried out to support a proper assessment of the influence of 
long-wavelength microturbulence on transport in tokamak plasmas. 
In order to efficiently evaluate large-scale kinetic behavior extend- 
ing over many rational surfaces, significant improvements have 
been made to a toroidal finite element code used to analyze the 
fully two-dimensional (r,6) mode structures of trapped-ion and 
toroidal ion temperature gradient (ITG) instabilities. It is found that 
even at very long wavelengths, these eigenmodes exhibit a strong 
ballooning character with the associated radial structure relatively 
insensitive to ion Landau damping at the rational surfaces. In con- 
trast to the long-accepted picture that the radial extent of 
trapped-ion instabilities is characterized by the ion-gyroradius-scale 
associated with strong localization between adjacent rational sur- 
faces, present results demonstrate that under realistic conditions, 
the actual scale is governed by the large-scale variations in the 
equilibrium gradients. Applications to recent measurements of fluc- 
tuation properties in TFTR L-mode plasmas indicate that the 
theoretical trends appear consistent with spectral characteristics as 
well as rough heuristic estimates of the transport level. Benchmark- 
ing calculations in support of the development of a 
three-dimensional toroidal gyrokinetic code indicate reasonable 
agreement with respect to both the properties of the eigenfunctions 
and the magnitude of the eigenvalues during the linear phase of 
the simulations of toroidal ITG instabilities. 


11371 (PPPL-2873) KG spectra of heliumlike iron from 
TFTR plasmas. Smith, A.J. (Lock Haven University, Lock Haven, 
PA (United States)); Bitter, M.; Hsuan, H.; Hill, K.W.; von Goeler, 
S.; Timberlake, J.; Beiersdorfer, P.; Osterheld, A. Princeton Univ., 
NJ (United States). Plasma Physics Lab. Dec 1992. 22p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC02-76CH03073 ;W-7405-ENG-48. Order Number DE93005730. 
Source: OSTI; NTIS; INIS; GPO Dep. 

K6 spectra of helium-like iron, Fe XXV, have been observed 
from TFTR plasmas with a high-resolution crystal spectrometer. 
The wavelength range of the Fe KG spectrum partially overlaps the 
spectrum of helium-like nickel (Ni XXVII), which is used on TFTR 
and JET for ion temperature measurements. The experimental ar- 
rangement made it possible to observe the Fe XXV KG lines and 
their satellite transitions of the type 1s2I’31" — 1s°21’, as well as 
the entire satellite spectrum of the Ni XXVII K a line simultane- 
ously. In order to identify the features of the KG spectra and to 
study their possible interference with the Ni XXVII spectrum, the in- 
tensity of the KG spectrum was enhanced by injection of iron into 
the plasma. Accurate wavelengths and intensities have been ob- 
tained and compared with different theoretical calculations. 


11372 (PPPL-—2874) Gyrofluid turbulence models with ki- 
netic effects. Doriand, W.; Hammett, G.W. Princeton Univ., NJ 
(United States). Plasma Physics Lab. Dec 1992. 51p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC02- 
76CH03073. Order Number DE93005727. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Nonlinear gyrofluid equations are derived by taking moments of 
the nonlinear, electrostatic gyrokinetic equation. The principal 
model presented includes evolution equations for the guiding center 
n, ul|, T||, and TL along with an equation expressing the quasineu- 
trality constraint. Additional evolution equations for higher moments 
are derived which may be used if greater accuracy is desired. The 
moment hierarchy is closed with a Landau-damping model which is 
equivalent to a multi-pole approximation to the plasma dispersion 
function, extended to include finite Larmor radius effects. In particu- 
lar, new dissipative, nonlinear terms are found which model the 
perpendicular phase-mixing of the distribution function along con- 
tours of constant electrostatic potential. These “FLR phase-mixing” 


terms introduce a hyperviscosity-like damping « k,?\O.k xk’| 


k 

which should provide a physics-based damping mechanism at high 
kp which is potentially as important as the usual polarization drift 
nonlinearity. The moments are taken in guiding center space to 
pick up the correct nonlinear FLR terms and the gyroaveraging of 
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the shear. The equations are solved with a nonlinear, three dimen- 
sional initial value code. Linear results are presented, showing 
excellent agreement with linear gyrokinetic theory. 


11373 (PPPL-CFP-2764) Particle and energy transport 
studies on TFTR and implications for helium ash in future fu- 
sion devices. Synakowski, E.J.; Efthimion, P.C.; Rewoldt, G.; 
Stratton, B.C.; Tang, W.M.; Bell, R.E.; Grek, B.; Hulse, R.A.; John- 
son, D.W.; Hill, K.W.; Mansfield, D.K.; McCune, D.; Mikkelsen, 
D.R.; Park, H.K.; Ramsey, A.T.; Scott, S.D.; Taylor, G.; Timberlake, 
J.; ZarnsPrinceton Univ., NJ (United States). Plasma Physics Lab. 
[1992]. 11p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC02-76CH03073. (IAEA-CN-56/A-7- 
16;CONF-9209290-3: 14. international conference on plasma 
physics and controlled nuclear fusion research, Wurzburg (Ger- 
many), 30 Sep - 7 oct 1992). Order Number DE93006154. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Particle and energy transport in tokamak plasmas have long 
been subjects of vigorous investigation. Present-day measurement 
techniques permit radially resolved studies of the transport of elec- 
tron perturbations, low- and high-Z impurities, and energy. In 
addition, developments in transport theory provide tools that can 
be brought to bear on transport issues. Here, we examine local 
particle transport measurements of electrons, fully-stripped thermal 
helium, and helium-like iron in balanced-injection L-mode and en- 
hanced confinement deuterium plasmas on TFTR of the same 
plasma current, toroidal field, and auxiliary heating power. He* 
and Fe** transport has been studied with charge exchange re- 
combination spectroscopy, while electron transport has been 
studied by analyzing the perturbed electron flux following the same 
helium puff used for the He®+ studies. By examining the electron 
and He** responses following the same gas puff in the same plas- 
mas, an unambiguous comparison of the transport of the two 
species has been made. The local energy transport has been ex- 
amined with power balance analysis, allowing for comparisons to 
the local thermal fluxes. Some particle and energy transport results 
from the Supershot have been compared to a transport model 
based on a quasilinear picture of electrostatic toroidal drift-type mi- 
croinstabilities. Finally, implications for future fusion reactors of the 
observed correlation between thermal transport and helium particle 
transport is discussed. 


11374 (TRITA-ALF-92-01) A method for external measure- 
ment of toroidal equilibrium parameters. Brunsell, P. (Royal 
Inst. of Technology, Stockholm (Sweden). Dept. of Fusion Plasma 
Physics); Hellblom, G.; Brynolf, J. Royal Inst. of Tech., Stockholm 
(Sweden). Dept. of Fusion Plasma Physics. 1992. [81] Source: 
OSTI; NTIS; INIS. 

A method has been developed for determining from external 
magnetic field measurements the horizontal shift, the vertical shift 
and the poloidal field asymmetry parameter (A) of a toroidal 
plasma in force equilibrium. The magnetic measurements consist 
of two toroidal differential flux loops, giving the average vertical 
magnetic field and the average radial magnetic field respectively, 
together with cosine-coils for obtaining the m=1 cosine harmonic of 
the external poloidal magnetic field component. The method is 
used to analyse the evolution of the toroidal equilibrium during 
reversed-field pinch discharges in the Extrap T1-U device. We find 
that good equilibrium control is needed for long plasma pulses. For 
non-optimized externally applied vertical fields, the diagnostic 
clearly shows a horizontal drift motion of the pinch resulting in ear- 
lier discharge termination. (au). 


11375 (TRITA-ALF—92-02) Energy principle with induced 
surface currents. Lehnert, B. Royal Inst. of Tech., Stockholm 
(Sweden). Dept. of Fusion Plasma Physics. 1992. [29] Source: 
OSTI; NTIS; INIS. 

An extended analysis is presented of the earlier investigated in- 
duced surface current effects which arise in a magnetized plasma 
when the confining field has an imposed inhomogeneous part 
being generated by currents in external conductors. The electro- 
magnetic induction law requires a corresponding contribution from 
these effects to be added to the formulation of the energy principle 
for plasma MHD stability. For a plasma with a free boundary, 
conventional theory therefore holds only in the case of a homoge- 
neous external magnetic field. When the characteristic length of the 
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imposed field is comparable to or smaller than that of the field gen- 
erated by the plasma currents, the induced surface current effects 
on electromagnetic free-boundary modes become at least as im- 
portant as any other effect due to the plasma displacements. Any 
non-uniform displacement which includes a translatory component 
of the plasma motion across the imposed magnetic field then leads 
to a restoring partial force and a positive contribution to the change 
in potential energy. An illustration is given by two-dimensional 
straight Extrap geometry with a peaked current distribution, being 
subject to a combined translation and ballooning-like displacement. 
In this case there are strong restoring forces, leading to stable os- 
cillations around the plasma equilibrium position. A peaked profile 
also becomes consistent with an efficient power production of ther- 
monuclear plasma core. (au) (12 refs., 4 figs.). 


11376 (UCRL-ID-112502) Witness plate shock velocity 
study. Olness, R.J. Lawrence Livermore National Lab., CA (United 
States). 16 Oct 1992. 27p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. Order Number 
DE93005742. Source: OSTI; NTIS; GPO Dep. 

This report describes computational analyses undertaken in sup- 
port of the ICF Program hohiraum-driven witness plate experiments 
(Phillion 1990). Following a theoretical shock response study of the 
materials involved (glass and aluminum), the work reported here 
includes an investigation of opacity modifications, sensitivity to 
modelling alternatives, and an analysis of the generation process 
and stability for a shock driven by a thermal source. 


11377 (UCRL-JC—108134) Applications of nanosecond, 
kilojoule lasers to the basic physics of waves in plasmas. 
Drake, R.P. Lawrence Livermore National Lab., CA (United States). 
23 Jan 1992. 13p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-48. (CONF-920124-28: Soci- 
ety of Photo-Optical Instrumentation Engineers (SPIE) international 
symposium on laser spectroscopy, Los Angeles, CA (United 
States), 19-24 Jan 1992). Order Number DE93005833. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Plasmas can sustain many normal modes of oscillation (waves), 
including both electromagnetic and electrostatic modes. These 
waves can interact by a wide variety of linear and nonlinear mech- 
anisms, including mode coupling, mixing, and_ instabilities. 
Furthermore, such mechanisms compete, so that a given wave 
might be absorbed, might mode convert, or might decay by one of 
several instabilities, depending upon the specific circumstances in 
which it is produced. Moreover, such waves are important in many 
applications, including for example laser fusion, x-ray lasers, 
plasma accelerators, and ionospheric heating. Laser-produced 
plasmas can provide an effective medium for the studies of such 
waves and the related mechanisms. New opportunities will be 
made possible by the advent of comparatively inexpensive 
nanosecond, kilojoule lasers. One can now contemplate affordable 
experiments, not limited by programmatic constraints, that could 
study such the basic physics of the waves in such plasmas with 
unprecedented precision and in unprecedented detail. 


11378 (UCRL-JC—111529) Generation of ultra-high mag- 
netic fields by a degenerate, snow-plow pinch. Hartman, C.W.; 
Eddieman, J.L.; Gee, M.; Harte, J.A.; Zimmerman, G.B. Lawrence 
Livermore National Lab., CA (United States). 16 Dec 1992. 1ip. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. (CONF-921133-13: 6. international con- 
ference on megagauss magnetic field generation and related 
topics, Albuquerque, NM (United States), 9-12 Nov 1992). Order 
Number DE93005831. Source: OSTI; NTIS; GPO Dep. 

In this paper we discuss 1 and 2-D LASNEX calculations of a 
snow-plow pinch in Xenon. The pinch is driven by inductively 
stored energy, switched by a compact-torus, fast-opening switch, 
with performance characteristics calculated by the TRACII, 2-D, 
MHD code. The 10-cm initial radius, 1 cm long Xe pinch is driven 
by 50 MA current, switched on in 100 ns. The pinch uniquely un- 
dergoes radiative collapse during the snow-plow phase, conforming 
to the original description of the “snow-plow,” to form a high- 
density, high-kinetic energy Xe shell which dynamically converges 
(pR** > Be?/87) to a pinch equilibrium with degenerate electron 
pressure, high-density (9 ~ 10° gm/cm) high-magnetic field (BO 
~ 10'°G), and T. =T; = Trasiation & 5 keV. The described pinch 








configuration, calculated in 1-D, is expected to be unstable to R-T, 
sausage, and kink instabilities. A small initial Bz. field (~100G) is 
calculated to be compressed to B, ~ B 6 at the final, degenerate, 
pinch equilibrium, thus stabilizing sausage instability. A larger initial 
Bz field (~10 kG) is calculated to be compressed by the radiatively 
collapsing plasma in the snow-plow to Bz ~ B 6 to stabilize R-T in- 
stability during the snow-plow phase. Finally, the kink instability (if 
it occurs) is expected, as observed, to leave intact the tightly 
pinched plasma column. 


11379 (UW-CPTC—92-6) Poloidal variation of viscous 
forces in the banana collisionality regime. Wang, J.P.; Callen, 
J.D. Wisconsin Univ., Madison, WI (United States). Dec 1992. 27p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG02-86ER53218. Order Number DE93006822. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The poloidal variation of the parallel viscous and heat viscous 
forces are determined for the first time using a rigorous Chapman- 
Enskog-like approach that has been developed recently. It is 
shown that the poloidal variation is approximately proportional to 
the poloidal distribution of the trapped particles, which are concen- 
trated on the outer edge (large major radius side) of the tokamak. 


11380 (UW-CPTC-92-7) Plasma transport in mixed mag- 
netic topologies. Hegna, C.C.; Callen, J.D. Wisconsin Univ., 
Madison, WI (United States). Dec 1992. 18p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG02- 
86ER53218. Order Number DE93006823. Source: OSTI; NTIS; 
INIS; GPO Dep. 

A simple model is introduced to illustrate some features concern- 
ing anomalous transport associated with magnetic turbulence. For 
magnetic topologies that are described as bands of stochasticity 
separated by regions with good flux surfaces, the transport coeffi- 
cients deviate significantly from those describing completely 
stochastic magnetic fields. It is possible to have the electron heat 
diffusivity exceed a runaway electron diffusion coefficient, despite 
the existence of widespread magnetic stochasticity. Comparing the 
ratios of transport coefficients is not an accurate way to determine 
whether anomalous plasma transport is controlled by electrostatic 
or electromagnetic fluctuations. 


11381 (UW-CPTC—93-1) Influence of alpha particle absorp- 
tion on fundamental deuterium heating in a fusion plasma. 
Lam, N.T.; Scharer, J.E.; Sund, R.S. Wisconsin Univ., Madison, WI 
(United States). Dept. of Electrical and Computer Engineering. Jan 
1993. 15p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG02-86ER53218 ;FG02-93ER54196. Or- 
der Number DE93006824. Source: OSTI; NTIS; INIS; GPO Dep. 
Fast wave absorption by fast alpha particles at small concentra- 
tions in ITER like fusion plasmas is examined for the minority 
deuterium heating scheme. Numerical results are obtained using a 
full-wave code for slab geometry which solves coupled second or- 
der differential equations for the wave fields. The fast alpha particle 
velocity distribution is approximated by a Maxwellian chosen such 
that the number of resonant particles in the absorption region 
matches that of a slowing down distribution. For the cases consid- 
ered, the fast alpha particle thermal gyroradius satisfies the 
condition (kl paf)* << 1. Substantial absorption can occur when 
the Doppler-broadened alpha particle resonance extends beyond 
the D/T two ion hybrid resonance (on the high field side) where the 
left-hand circularly polarized component of the electric field peaks. 
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Refer also to citation(s) 9373, 9374, 9375, 11236, 11275, 11279, 
11280, 11282, 11299, 11341, 11343, 11376 


11382 (CEA-CONF—11070) Operation of a forced flow su- 
perfluid helium test facility and first results. Rousset, B. (CEA 
Centre d’Etudes de Grenoble, 38 (France). Dept. de Recherche 
Fondamentale sur la Matiere Condensee); Claudet, G.; Gauthier, 
A.; Seyfert, P.; Lebrun, P.; Marquet, M.; VanWeelderen, R.; 
Duchateau, J.L. CEA Centre d’Etudes de Grenoble, 38 (France). 
Dept. de Recherche Fondamentale sur la Matiere Condensee. 
1992. [5] (CONF-9206300-: International conference on institute of 
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refrigeration, Kiev (USSR), 8-12 Jun 1992). Source: OSTI; NTIS 
(US Sales Only); INIS. 

Cooling techniques based on forced flow He Il appears as a 
possible solution for very large superconducting magnet systems 
with field strengths in the order of 10 T. To prepare the definition of 
such cooling systems, a He II test facility of significant size has 
been built at CEN Grenoble, in collaboration with CERN in Geneva 
and the EURATOM-CEA fusion research group in Cadarache, 
France. Its main features are a nearly 230 m long test section, 28 
mm in diameter, and mass flow rates of up to 100 g/s of 1.8 K He. 
First experimental results are presented and compared with solu- 
tions predicted by a model calculation. 


11383 (CEA-CONF—11080) LIPSIE experiment: Pb-17Li irra- 
diation in a water loop with continuous tritium determination. 
Thevenot, G.; Estrade, J. CEA Centre d'Etudes de Saclay, 91 - 
Gif-sur-Yvette (France). Dept. de Mecanique et de Technologie. 
1992. [13] (In French). (CONF-9205116—: International conference 
on irradiation technology, Saclay (France), 20-22 May 1992). 
Source: OSTI; NTIS (US Sales Only); INIS. 

The paper describes the ISABELLE 4 loop in the swimming pool 
of the OSIRIS reactor, which was used for irradiation of fuel rods 
and which is adapted now for irradiation of blanket materials candi- 
dates for future thermonuclear reactors. The loop is representative 
of thermohydraulic conditions provided for a lithium-lead alloy mod- 
ule cooled with pressurized water. The LIPSIE experiment studies 
the influence of water chemistry on tritium permeation through a 
water cooled stainless steel capsule, full of lithium-lead alloy. Tri- 
tium is determined by liquid scintillation either in the cooling water 
or in the gases of the capsule by sweeping with helium. 


11384 (CFFTP-G-9015) ITER fuel cycle systems layout: 
Conceptual design revision 2.0. Kveton, O.K. Canadian Fusion 
Fuels Technology Project, Toronto, ON (Canada). Oct 1990. [35] 
(ITER-IL-FC—2.4-0-8.). Source: OSTI; NTIS (US Sales Only); INIS. 

The ITER fuel cycle building (FCB) will contain the following sys- 
tems: fuel purification - permeator based; fuel purification - 
molecular sieves; impurity treatment; waste water storage and 
treatment; isotope separation; waste water tritium extraction; tritium 
extraction from solid breeder; tritium extraction from test modules; 
tritium storage, shipping and receiving; tritium laboratory; atmos- 
phere detritiation systems; fuel cycle control centre; tritiated 
equipment maintenance space; control maintenance space; health 
physics laboratory; access, access control and facilities. The layout 
of the FCB and the requirements for these systems are described. 
(10 figs.). 


11385 (CFFTP-G-9021) NET in-vessel vehicle system: Fi- 
nal report for concept definition phase. Jones, H. (Spar 
Aerospace Ltd., Toronto, ON (Canada)). Canadian Fusion Fuels 
Technology Project, Toronto, ON (Canada). Feb 1991. [93] Source: 
OSTI; NTIS (US Sales Only); INIS. 

The CFFTP/Spar In-vessel Vehicle System concept for in-vessel 
remote maintenance of the NET/ITER machine is described. It 
comprises a curved deployable boom, a vehicle which can travel 
on the boom and an end effector or work unit mounted on the ve- 
hicle. The stowed boom, vehicle, and work unit are inserted via the 
equatorial access port of the torus. Following insertion the boom is 
deployed and locked in place. The vehicle may then travel along 
the boom to transport the work unit to any desired location. A 
novel feature of the concept is the deployable boom. When fully 
deployed, it closely resembles a conventional curved truss struc- 
ture in configuration and characteristics. However, the joints of the 
truss structure are hinged so that it can fold into a compact 
package, of less than 20% of deployed volume for storage, trans- 
portation and insertion into the torus. A full-scale 2-metre long 
section of this boom was produced for demonstration purposes. As 
part of the concept definition the work unit for divertor handling 
was studied to demonstrate that large payloads could be manipu- 
lated within the confines of the torus using the in-vessel vehicle 
system. Principal advantages of the IVVS are its high load capacity 
and rigidity, low weight and stowed volume, simplicity of control 
and operation, and its relatively high speed of transportation. 


11386 (CFFTP-G-9039) Tritium interactions with steel and 
construction materials in fusion devices: A literature review. 
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Dickson, R.S. (Atomic Energy of Canada Ltd., Chalk River, ON 
(Canada). Chalk River Nuclear Labs.). Canadian Fusion Fuels 
Technology Project, Toronto, ON (Canada). Nov 1990. [49] (AECL— 
10208.). Source: OSTI; NTIS (US Sales Only); INIS. 

The literature on the interactions of tritium and tritiated water with 
metals, glasses, ceramics, concrete, paints, polymers and other or- 
ganic materials is reviewed in this report Some of the processes 
affecting the amount of tritium found on various materials, such as 
permeation, sorption and the conversion of tritium found on various 
materials, such as permeation, sorption and conversion of elemen- 
tal tritium (T2) to tritiated water (HTO), are also briefly outlined. 
Tritium permeation in steels is fairly well understood, but effects of 
surface preparation and coatings on sorption are not yet clear. Per- 
meation of T2 into other metals with cleaned surfaces has been 
studied thoroughly at high temperature, and the effect of surface 
oxidation has also been explored. The room-temperature perme- 
ation rates of low-permeability metals with cleaned surfaces are 
much faster than indicated by high-temperature results, because of 
grain-boundary diffusion. Elastomers have been studied to a cer- 
tain extent, but some mechanisms of interaction with tritium gas 
and sorbed tritium are unclear. Ceramics have some of the lowest 
sorption and permeation rates, but ceramic coatings on stainless 
steels do not lower permeation or tritium as effectively as coatings 
obtained by oxidation of the steel, probably because of cracking 
caused by differences in thermal expansion coefficient. Studies on 
concrete are in their early stages; they show that sorption of triti- 
ated water on concrete is a major concern in cleanup of releases 
of elemental tritium into air in tritium handling facilities. Some of the 
codes for modelling releases and sorption of Tz and HTO contain 
unproven assumptions about sorption and T2 — HTO conversion. 
Several experimental programs will be required in order to clear up 
ambiguities in previous work and to determine parameters for ma- 
terials which have not yet been investigated. (146 refs., tab.). 


11387 (CFFTP-G-9040) Erosion and hydrogen retention of 
graphite for first wall use in fusion reactors. Haasz, A.A. 
(Toronto Univ., ON (Canada). Inst. for Aerospace Studies); Davis, 
J.W. Canadian Fusion Fuels Technology Project, Toronto, ON 
(Canada). Jun 1990. [35] Source: OSTI; NTIS (US Sales Only); 
INIS. 

Graphite is the most extensively nused first-wall material in toka- 
maks. Drawbacks of graphite are its erosion and its hydrogen 
retention capacity under plasma exposure. This study investigated 
these phenomena by performing controlled plasma _ simulation 
experiments utilizing a low-energy high-flux mass-analyzed ion ac- 
celerator. In the area of graphite erosion, the authors studied RES, 
the effect of ion angle-of-incidence on physical sputtering, chemical 
erosion of carbon and carbon composites, chemically enhanced 
self-sputtering of carbon, the effect of oxygen on hydrocarbon for- 
mation during O2/H* impact, and the chemical erosion of boron 
carbide. Work on hydrogen retention included the study of thermal 
H°/T° retention and energetic H*/D* trapping in graphite. (17 figs., 
23 refs.). 


11388 (CFFTP-G-9042) The magnitude and direction of 
forces on impurities near a diverter plate: An exploratory in- 
vestigation. Stangeby, P.C. (Toronto Univ., ON (Canada). Inst. for 
Aerospace Studies). Canadian Fusion Fuels Technology Project, 
Toronto, ON (Canada). Jun 1990. [19] Source: OSTI; NTIS (US 
Sales Only); INIS. 

Most divertor impurity modelling gives the result that negligible 
leakage occurs of impurities produced at the plates, to the confined 
plasma. This is not, however, found experimentally. A Monte Carlo 
impurity code has been employed in exploratory studies aimed at 
identifying possible leakage pathways to the main plasma. It was 
found that for substantial range of divertor plasma densities and 
temperatures, the friction force dominated all other forces on the 
impurities, including the temperature gradient forces which are gen- 
erally directed away from the plates. Thus, if it was assumed that 
the deuterium plasma flow was everywhere directed toward the 
plates, negligible leakage to the confined plasma occurred. The 
possibility of deuterium flow reversal was also considered where it 
was assumed that over some radial fraction of the SOL, the deu- 
terium plasma flow was directed away from the plates, starting at a 
distance from the plates equal to the deuterium average ionization 


556 ERA Vol. 18, No. 4 


distance. The spatial distribution of impurity (carbon) physically 
sputtered neutrals was modelled and it was found that a fraction of 
the impurity neutrals were ionized in the deuterium flow reversal 
zone. When these impurity particles were then tracked through fur- 
ther ionization, and their parallel and cross-field transport was 
followed, a substantial impurity density was found in the confined 
plasma with Z.4 values of 3 or more. It was thus concluded that 
flow reversal of the deuterium plasma is a promising possible ex- 
planation of the leakage of divertor plate impurities to the confined 
plasma. 


11389 (CFFTP-G-9043) Chemical erosion of sintered 
boron carbide due to H+ impact. Davis, J.W. (Toronto Univ., ON 
(Canada). Inst. for Aerospace Studies); Haasz, A.A. Canadian Fu- 
sion Fuels Technology Project, Toronto, ON (Canada). Jun 1990. 
[14] Source: OSTI; NTIS (US Sales Only); INIS. 

The production of hydrocarbons and boron hydrides due to H* 
bombardment of sintered B,C has been investigated as a function 
of sample temperature and incident ion energy. While hydrocarbon 
production was observed, the yields were approximately two orders 
of magnitude smaller than observed for graphite. There was no ev- 
idence to indicate the production of any volatile boron-containing 
compounds. (3 figs., 11 refs.). 


11390 (CFFTP-G-9061) ITER - TVPS remote handling criti- 
cal design issues: Final. Canadian Fusion Fuels Technology 
Project, Toronto, ON (Canada); Wardrop (W.L.) and Associates 
Ltd., Winnipeg, MB (Canada). Sep 1990. [106] (WARDROP-90- 
8004-05-00.). Source: OSTI; NTIS (US Sales Only); INIS. 

This report describes critical design issues concerning remote 
maintenance of the ITER Torus Vacuum Pumping System (TVPS). 
The key issues under investigation are the regeneratior/isolation 
valve seal and seal mechanism replacement; impact of inert gas 
operation; impact of remote handling (RH) on the building configu- 
ration and RH equipment requirements. Seal exchange concepts 
are developed and their impact on the valve design identified. Con- 
cerns regarding the design and operation of RH equipment in an 
inert gas atmosphere are also explored. The report compares pre- 
liminary RH equipment options, pumping equipment maintenance 
frequency and their impact on the building design, and makes rec- 
ommendations where a conflict exists between pumping equipment 
and the building layout. (51 figs., 11 refs.). 


11391 (CFFTP-G-9248) Preliminary assessment of a ‘sur- 
face fusible grout’ concept. Sellars, B.G. Canadian Fusion Fuels 
Technology Project, Toronto, ON (Canada). Mar 1992. [86] Source: 
OSTI; NTIS (US Sales Only); INIS. 

The Canadian Fusion Fuels Technology Project is evaluating the 
uptake and release of tritium (DT, To), tritiated hydrogen (HT) and 
tritiated water (HTO) by building materials to be used in fusion re- 
actor enclosures. Concrete will be an important building material 
and poses a special problem because of its porous microstructure 
and the chemical makeup of the material. One approach to 
reducing the uptake of HT and HTO into concrete is to apply a per- 
meation barrier directly onto the concrete. Glazed ceramic tiles are 
one barrier with low HT and HTO uptake; however, the grouting 
between tiles is a major concern. It would be desirable to seal the 
grout with a glassy permeation barrier. The concept investigated in 
this program is based on plasma spraying: injecting a powder into 
a high velocity flame to melt the powder particles and project them 
towards a target substrate. Glass on the substrate is then to be 
fused by the plasma flame while a molten glass is deposited on 
top. Ceramic bonded grouts were developed based on fused silica 
or borosilicate powders and ethyl silicate or sodium silicate air-set 
binders. Sodium silicate grouts exhibit lower porosity after drying 
than ethyl silicate-based grouts, although both are porous. Careful 
control of the ratio of coarse to fine powder fractions is necessary 
to minimize or eliminate drying shrinkage. The surface of grouts 
based on borosilicate glass could not be fused without cracking of 
neighbouring tiles. When a porcelain enamel glass was plasma 
spray deposited and fused onto the surface of a grout line and ad- 
jacent tiles crazing was observed upon dye penetrant testing. 


11392 (CFFTP-G-9251) Design of the compact toroid fu- 
eller for centre fuelling TdeV. Canadian Fusion Fuels Technology 





Project, Toronto, ON (Canada). Aug 1992. [38] Source: OSTI; 
NTIS (US Sales Only); INIS. 

Reactor fuelling is one of the outstanding issues that remain to 
be resolved in the development of a tokamak fusion reactor. One 
of the most promising concepts of reactor fuelling is by the injec- 
tion of high-speed compact toroids (CT). The Compact Toroid 
Fueller (CTF) will inject high-speed, dense Spheromak plasmoids 
into the Tokamak de Varennes (TdeV) to examine the feasibility of 
this approach as a fueller for future reactors. Compact Toroid (CT) 
formation and acceleration at the RACE device at the Lawrence 
Livermore National Laboratory has shown that CT-plasmoid veloci- 
ties sufficient for centre fuelling fusion reactors can be achieved 
using coaxial accelerators. The CTF injector will test theories on 
CT-tokamak interaction related to reactor fuelling. Among the ques- 
tions to be addressed are the repetition-rate requirements for future 
injectors, the bootstrap current enhancement factor, CT fuel con- 
finement times, impurity effects, plasma heating, injector electrical 
efficiency and gas load to the tokamak following CT injection. 


11393 (CFFTP-G-90102) ITER ISS system alternative spec- 
ification study: Revision 1.0. Kveton, O.K. Canadian Fusion 
Fuels Technology Project, Toronto, ON (Canada). Aug 1990. [9] 
(ITER-IL-FC—9.2-0-33.). Source: OSTI; NTIS (US Sales Only); 
INIS. 

Recent comments suggested that the fuel systems, in particular 
the ISS, could be simplified if the ITER specifications were relaxed 
from the data specified for ITER. This interim report addresses the 
first part of the analysis, which considers the impact of design 
specifications on fuel systems design. 


11394 (CFFTP-G-90103) A low inventory adsorptive 
process for tritium extraction and purification. Keefer, B. (High- 
quest Engineering Inc., Vancouver, BC (Canada)); Bora, B.; Chew, 
M.; Rump, M.; Kveton, O.K. Canadian Fusion Fuels Technology 
Project, Toronto, ON (Canada). Aug 1990. [7] (ITER-IL-FC—8.1-0- 
18.). Source: OSTI; NTIS (US Sales Only); INIS. 


The fuel cycles of future fusion power systems present a diverse 
spectrum of challenges to gas separation technology, for extrac- 
tion, concentration, purification and confinement of tritium in fusion 
fuel cycles. Economic and safety factors motivate process design 
for minimum tritium inventory, functional simplicity, and overall 
reliability. A new gas separation process with some features of in- 
terest to fusion has been demonstrated under the auspices of the 


Canadian Fusion Fuels Technology Project. This process 
(Thermally Coupled Pressure Swing Adsorption or 'TCPSA’) is po- 
tentially applicable to several fusion applications for separation 
purification of hydrogen, notably for tritium extraction from breeder 
blanket purge helium. Recent experimental tests have been 
directed toward fusion applications, primarily extraction and con- 
centration of tritium-rich hydrogen from the blanket purge helium 
stream, and also considering purification of this and other hydro- 
gen isotope streams such as the plasma exhaust. For example, 
hydrogen at 0.1% concentration in helium has been extracted in a 
TCPSA module operating at 195 K, with the process performed in 
a single working space to achieve simultaneous high extraction 
and concentration of the hydrogen. With methane or carbon oxides 
as the impurities, substantially complete separation is achieved by 
the same apparatus at ambient temperature. Engineering projec- 
tions for scale-up to ITER blanket purge extraction and purification 
applications indicate a low working inventory of tritium. 


11395 (CFFTP-G-91105(V.1)) ITER containment design- 
assist analysis: Volume 1: Analysis methods, models and 
assumptions. Nguyen, T.H. (Atomic Energy of Canada Ltd., Sheri- 
dan Park, ON (Canada). CANDU Operations); Wright, M.A. 
Canadian Fusion Fuels Technology Project, Toronto, ON (Canada). 
Mar 1992. [67] (AECL-TTR-381(V.1).). Source: OSTI; NTIS (US 
Sales Only); INIS. 

In this report, the analysis methods, models and assumptions 
used to predict the pressure and temperature transients in the 
ITER containment following a loss of coolant accident are pre- 
sented. The ITER reactor building is divided into 10 different 
volumes (zones) based on their functional design. The base model 
presented in this report will be modified in volume 2 in order to de- 
termine the peak pressure, the required size of openings between 
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various functional zones and the differential pressures on walls 
separating these zones. 


11396 (CFFTP-G—-91105(V.2)) ITER containment design- 
assist analysis: Volume 2: Panel strength and containment 
pressure differential sensitivity studies. Nguyen, T.H. (Atomic 
Energy of Canada Ltd., Sheridan Park, ON (Canada). CANDU Op- 
erations); Wright, M.A. Canadian Fusion Fuels Technology Project, 
Toronto, ON (Canada). Mar 1992. [140] (AECL-TTR-381(V.2).). 
Source: OSTI; NTIS (US Sales Only); INIS. 

Sensitivity studies were performed to estimate the maximum 
panel strength and the minimum opening area between functional 
zones in the ITER reactor building to prevent pressures and pres- 
sure differentials between these zones from exceeding their 
preliminary target values (30 kPa(g) for peak pressure and 15 
kPa(d) for pressure differential). In these studies, containment con- 
sists of: the area filled with helium gas, the area filled with nitrogen 
gas, the area serviced by the Recirculating Air Detritiation System 
and areas containing the primary heat transport system heat 
exchangers. The analysis was performed for two possible break lo- 
cations: the area filled by nitrogen gas and one of the two areas 
containing the primary cooling system heat exchangers. Based on 
the results presented in this study, a minimum opening area of 10 
m? between these nodes and a maximum panel strength of 12.5 
kPa(d) are recommended. 


11397 (CIEMAT-688) Contributions to the 14th IEEE/NPSS 
Symposium on fusion engineering. Navarro, A.P.; Almoguera, 
L.; Alonso Gozalo, J.; Alonso Candenas, J.; Blaumoser, M. Centro 
de Investigaciones Energeticas, Medioambientales y Tecnologicas 
(CIEMAT), Madrid (Spain). 1992. 13p. Order Number DE93755566. 
Source: OSTI; NTIS. 

Three communications about the TJ-II device, under construction 
at CIEMAT with preferential support from EURATOM, were pre- 
sented to the 14th IEEE/NPSS Symposium on Fusion Engineering 
and are collected in this report. The first one describes in detail the 
device and its present status of design and construction. The re- 
maining two deal with the two most critical components of the 
project: the vacuum Vessel and the central hard conductor. (au- 
thor) 16 fig. 16 ref. 


11398 (CNIC—00375) Theoretical simulation of soft x-rays 
for recombining pump. Peng Huimin (Inst. of Applied Phys. and 
Computational Mathematics (China)); Zhang Guoping; Sheng Jia- 
tian. China Nuclear Information Centre, Beijing, BJ (China). May 
1990. [13] (In Chinese). (IAPCM-0013.). Source: OSTI; NTIS (US 
Sales Only); INIS. 

The theoretical study and computational simulation of soft X-ray 
laser produced by the recombination of highly ionized plasma are 
given. An one-dimensional non LTE radiative hydrodynamic code 
JB-19 is used for simulating the process of soft X-ray laser pro- 
duced by the recombination. The incident laser light is focused 
linearly onto the thin carbon fibre. In the duration of incident laser 
pulse a highly ionized plasma is generated. After the incident laser 
has been ended the plasma adiabatically expands and rapidly cools 
down. During the time of three-body recombination and cascading 
transition, the population inversion between n = 3 and n = 2 is pro- 
duced and transition gain is obtained. The analysis and evolution is 
presented, and factors effected on the gain are also discussed. 
The calculated results have been compared with the experimental 
data of RAL. It is found that some were in good agreement with 
them but some are not. Under the limitation of laser energy, the 
gain is inversely proportional to the wave-length and pulse width of 
incident laser. For obtaining high gain it is necessary to have dou- 
ble frequency and to shorten the pulse width of Nd-glass laser. 
Finally the preliminary results about H-like F ion are also given. 


11399 (CONF-920930-13) Pellet injector development at 
ORNL. Milora, S.L. (Oak Ridge National Lab., TN (United States)); 
Argo, B.E.; Baylor, L.R.; Cole, MJ.; Combs, S.K.; Dyer, G.R.; 
Fehling, D.T.; Fisher, P.W.; Foster, C.A.; Foust, C.R.; Gouge, M.J.; 
Jernigan, T.C.; Langley, R.A.; Qualls, A.L.; Schechter, D.E.; SpOak 
Ridge National Lab., TN (United States). [1992]. 6p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC05- 
840R21400. From 17. symposium on fusion technology; Rome 
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(Italy); 14-18 Sep 1992. Order Number DE93003352. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Plasma fueling systems for magnetic confinement experiments 
are under development at Oak Ridge National Laboratory (ORNL). 
ORNL has recently provided a four-shot tritium pellet injector with 
up to 4-mm-diam capability for the Tokamak Fusion Test Reactor 
(TFTR). This injector, which is based on the in situ condensation 
technique for pellet formation, features three single-stage gas guns 
that have been qualified in deuterium at up to 1.7 km/s and a two- 
stage light gas gun driver that has been operated at 2.8-km/s pellet 
speeds for deep penetration in the high-temperature TFTR super- 
shot regime. Performance improvements to the centrifugal pellet 
injector for the Tore Supra tokamak are being made by modifying 
the storage-type pellet feed system, which has been redesigned to 
improve the reliability of delivery of pellets and to extend operation 
to longer pulse durations (up to 400 pellets). Two-stage light gas 
guns and electron-beam (e-beam) rocket accelerators for speeds in 
the range from 2 to 10 km/s are also under development. A repeat- 
ing, two-stage light gas gun that has been developed can 
accelerate low-density plastic pellets at a 1-Hz repetition rate to 
speeds of 3 knvs. In a collaboration with ENEA-Frascati, a test fa- 
cility has been prepared to study repetitive operation of a two-stage 
gas gun driver equipped with an extrusion-type deuterium pellet 
source. Extensive testing of the e-beam accelerator has demon- 
strated a parametric dependence of propellant burn velocity and 
pellet speed, in accordance with a model derived from the neutral 
gas shielding theory for pellet ablation in a magnetized plasma. 


11400 (CONF-921129-2) Electron-beam rocket acceleration 
of hydrogen pellets. Tsai, C.C.; Foster, C.A.; Milora, S.L.; 
Schechter, D.E.; Whealton, J.H. Oak Ridge National Lab., TN 
(United States). [1992]. 20p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC05-840R21400. From 39. 
national symposium of the American Vacuum Society; Chicago, IL 
(United States); 9-13 Nov 1992. Order Number DE93002822. 
Source: OST]; NTIS; INIS; GPO Dep. 

A proof-of-principle device for characterizing electron-beam 
rocket pellet acceleration has been developed and operated during 
the last few years. Experimental data have been collected for thou- 
sands of accelerated hydrogen pellets under a variety of beam 
conditions. One intact hydrogen pellet was accelerated to a speed 
of 578 m/s by an electron beam of 10 kV, 0.8 A, and | ms. The 
collected data reveal the significant finding that the measured bum 
velocity of bare hydrogen pellets increases with the square of the 
beam voltage in a way that is qualitatively consistent with the theo- 
retical prediction based on the neutral gas shielding (NGS) model. 
The measured bum velocity increases with the beam current or 
power and then saturates at values two to three times greater than 
that predicted by the NGS model. The discrepancy may result from 
low pellet strength and large beam-pellet interaction areas. More- 
over, this feature may be the cause of the low measured exhaust 
velocity, which often exceeds the sonic velocity of the ablated gas. 
Consistent with the NGS model, the measured exhaust velocity in- 
creases in direct proportion to the beam current and in inverse 
proportion to the beam voltage. To alleviate the pellet strength 
problem, experiments have been performed with the hydrogen ice 
contained in a lightweight rocket casing or shell. Pellets in such 
sabots have the potential to withstand higher beam powers and 
achieve higher thrust-coupling efficiency. Some experimental 
results are reported and ways of accelerating pellets to higher ve- 
locity are discussed. 


11401 (CONF-930318-3) Compatibility of vanadium alloys 
with reactor-grade helium for fusion reactor applications. Bell, 
G.E.C.; Bishop, P.S. Oak Ridge National Lab., TN (United States). 
[1993]. 18p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. From NACE annual 
corrosion conference and materials performance and corrosion 
show; New Orleans, LA (United States); 7-12 Mar 1993. Order 
Number DE93005938. Source: OSTI; NTIS; INIS; GPO Dep. 

Tests were conducted to determine the compatibility of vanadium 
alloys with reactor-grade helium and to define the helium gas 
chemistry requirements for fusion reactors, miniature tensile speci- 
mens of V-5Cr-5Ti. V-10Cr-5Ti, and V-12.5Cr-5 Ti were exposed in 
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a once-through system to helium with 70 vppm-H» (measured oxy- 
gen partial pressures of 10-'* atm) and bottle helium (measured 
oxygen partial pressures of —* atm) between 500 and 700°C for up 
to 1008 h. The weight changes in the specimens were recorded. 
The helium-exposed specimens were tensile tested, and the effects 
of exposure on mechanical properties were assessed. Exposure 
between 500 and 700°C for 1008 h in He+70 vppm-Hp resulted in 
complete embrittlement of all the alloys in room temperature tensile 
tests. The fracture mode was primarily cleavage, probably caused 
by a hydrogen-induced shift in the ductile to brittle transition tem- 
perature (DBTT). Weight gains increased with temperature and 
were largest for the V-5Cr-5Ti alloy. Specimens exposed for 531 h 
between 500 and 700°C in bottle He exhibited two distinct fracture 
morphologies on the fracture surfaces. Brittle cleavage around the 
edges of specimens gave way to ductile dimpling in the center of 
the specimens. The brittle region around the periphery of the spec- 
imen is most likely the highest vanadium oxide. V2Os. 


11402 (DOE/EA-0566) The Tokamak Fusion Test Reactor 
D-T modifications and operations: Environmental assessment. 
USDOE, Washington, DC (United States). Jan 1992. 145p. Spon- 
sored by USDOE, Washington, DC (United States). Order Number 
DE93005496. Source: OSTI; NTIS; INIS; GPO Dep. 

This Environmental Assessment (EA) was prepared in accor- 
dance with the National Environmental Policy Act (NEPA) of 1969, 
as amended, in support of the Department of Energy’s proposal for 
the Tokamak Fusion Test Reactor (TFTR) D-T program. The objec- 
tive of the proposed D-T program is to take the initial step in 
studying the effects of alpha particle heating and transport in a 
magnetic fusion device. These studies would enable the successful 
completion of the original TFTR program objectives, and would 
support the research and development needs of the Burning 
Plasma Experiment, BPX (formerly the Compact Ignition Tokamak 
(CIT)) and International Thermonuclear Experimental Reactor 
(ITER) in the areas of alpha particle physics, tritium retention, al- 
pha particle diagnostic development, and tritium handling. 


11403 (DOE/ER/54178-1) Studies of the longitudinal insta- 
bility with an electron beam: Technical progress report, 
August 1, 1992—July 31, 1993. Maryland Univ., College Park, MD 
(United States). [1993]. 15p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract FG02-92ER54178. Order Num- 
ber DE93006513. Source: OSTI; NTIS; INIS; GPO Dep. 

Goals for our first-year period are as follows: To study the evolu- 
tion of a small perturbation in the current pulse (introduced via the 
grid voltage on the electron gun) when the beam propagates 
through our 5-m long periodic solenoid channel. Specifically, to see 
if the perturbation is reflected from the rear end of the pulse. So far 
these objectives have been met without any delays. We were able 
to launch different perturbations on the beam resulting in either a 
slow space-charge wave or a fast wave or both waves. The rela- 
tive strength of each wave was found to depend on the electron 
emission temperature of the cathode. The propagation of these 
waves on an initially rectangular longitudinal beam profile was 
measured with fast current monitors and the kinetic energy was 
measured with sensitive energy analyzers at various positions 
along the 5-m long solenoidal focusing channel. We have also 
begun to study the behavior of the waves when they reach the re- 
spective edge of the beam. But this work is still of a preliminary 
nature, and we need to refine the beam conditions and measure- 
ments in future studies to reach any firm conclusions. Preparations 
for the resistive-wall instability experiment are in progress. 


11404 (EGG-2693) Fusion Safety Program annual report, 
fiscal year 1992. Holland, D.F.; Cadwallader, L.C.; Herring, J.S.; 
Longhurst, G.R.; McCarthy, K.A.; Merrill, B.J.; Piet, S.J. EG and G 
Idaho, Inc., Idaho Falls, ID (United States). Jan 1993. 71p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC07-761D01570. Order Number DE93007432. Source: OSTI; 
NTIS; INIS; GPO Dep. 

This report summarizes the major activities of the Fusion Safety 
Program in fiscal year 1992. The Idaho National Engineering Labo- 
ratory (INEL) is the designated lead laboratory and EG&G Idaho, 
Inc. is the prime contractor for this program. The Fusion Safety 
Program was initiated in 1979. Activities are conducted at the INEL 
and in participating organizations including the Westinghouse 





Hanford Company at the Hanford Engineering Development Labo- 
ratory, the Massachusetts Institute of Technology, and the 
University of Wisconsin. The technical areas covered in the report 
include tritium safety, activation product release, reactions involving 
beryllium, reactions involving lithium breeding materials, safety of 
fusion magnet systems, plasma disruptions, risk assessment failure 
rate data base, and computer code development for reactor tran- 
sients. Also included in the report is a summary of the safety and 
environmental studies performed by the INEL for the Tokamak 
Physics Experiments and the Tokamak Fusion Test Reactor, the 
safety analysis for the International Thermonuclear Experimental 
Reactor design, and the technical support for the ARIES commer- 
cial reactor design study. 


11405 (ETDE-IT—93-23) 3D study of radiation symmetriza- 
tion in some indirectly driven heavy ion ICF targets. Temporal, 
M.; Atzeni, S. ENEA, Frascati (Italy). 1991. 35p. Order Number 
DE93758937. Source: OSTI; NTIS (US Sales Only); INIS. 
Symmetrization of the radiation field inside hohlraum targets for 
indirectly driven heavy ion beam inertial confinement fusion (ICF) is 
investigated numerically. The considered targets consist of a cas- 
ing, enclosing the spherical fuel capsule, and a few cylindrical 
radiators, schematically representing ion beam irradiated convert- 
ers. Radiation absorption and remission is dealt with as in the 
paper by Murakami and Meyer-ter-Vehn, but with the geometry 
extended to 3-D, and with consideration for the finite size of the ra- 
diators. It is found that, for practical casing-to-capsule area ratios 
(of the order of 10) and converter aspect ratios, two converters 
cannot provide the uniformity required for ICF. A spherical casing 
with six converters (placed in couples along the axes of a cartesian 
coordinate system) could instead illuminate a capsule with non- 
uniformity well below 2%, which could satisfy the ICF requirements. 
The effects of changing the area ratio, the size and position of the 
converters and the geometry of hohiraum are also discussed. 


11406 (ETDE-IT—93-27) Resonant production of doubly 


charged tin ions in multi-photon ionization of tin alkyls. 
Borsella, E.; Nesterenko, A.; Larciprete, R. ENEA, Frascati (Italy). 


Dipt. Sviluppo Tecnologie di Punta. 1992. 9p. Order Number 
DE93758940. Source: OSTI; NTIS (US Sales Only); INIS. 

Resonant production of doubly charged tin ions from MPI (multi- 
photon ionization) of tetramethyltin and tetraethyltin molecules is 
observed in nanosecond multimode laser fields at intensities up to 
50 GW/cm%. It is found that the Sn?* ions are created in a step- 
wise process including the production of Sn* ions and their 
subsequent resonant ionization. The production of Sn* ions in the 
two lowest electronic states is observed. 


11407 (ETDE-IT-93-29) Symmetry and stability issues in 
target design for heavy ion fusion. Atzeni, S.; Guerrieri, A.; Piriz, 
A.R.; Temporal, M. ENEA, Frascati (Italy). Centro Ricerche Ener- 
gia; Istituto Nazionale di Fisica Nucleare, Legnaro (Italy). 1992. 7p. 
(CONF-9209290-2: 14. international conference on plasma 
physics and controlled nuclear fusion research, Wurzburg (Ger- 
many), 30 Sep - 7 oct 1992). Order Number DE93758942. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Results on several topics concerning the symmetry and the sta- 
bility of the implosion of heavy ion fusion inertial confinement 
fusion (ICF) targets are reported. By means of 2-D radiation- 
hydrodynamics simulations, it is shown that some direct-drive 
targets are subjected, during acceleration, to rather violent 
Rayleigh-Taylor instabilities. Radiation generation, confinement and 
symmetrization in some hohlraum targets for indirect-drive ICF, in- 
cluding cylindrical radiation converters is studied by 2-D and 3-D 
codes. It appears that at least six converters are needed to provide 
adequate radiation symmetrization and efficient radiation coupling 
to the fusion capsule. A new concept of radiation driven targets, in- 
cluding a spherically symmetric converter is presented. In the final 
section, some results are given on high resolution 2-D studies of 
the turbolent mixing induced by the Rayleigh-Taylor instability. 


11408 (EUR-CEA-FC—1452) Plasma surface interactions in 
controlled fusion devices. Association Euratom-CEA, Centre 
d'Etudes de Cadarache, 13 - Saint-Paul-lez-Durance (France). 
Dept. de Recherches sur la Fusion Controlee. 1992. [141] (CONF- 
920311-: 10. international conference on _ plasma-surface 
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interactions in controlled fusion devices, Monterey, CA (United 
States), 30 Mar - 3 apr 1992). Source: OSTI; NTIS (US Sales 
Only); INIS. 


Separate abstracts were prepared for 8 papers of the confer- 
ence. 


11409 (EUR-CEA-FC—1466, pp. 9-21) Control of the edge 
transport with the ergodic divertor. Ghendrih, P. (Association 
Euratom-CEA, Centre d’Etudes de Cadarache, 13 - Saint-Paul-lez- 
Durance (France). Dept. de Recherches sur la Fusion Controlee); 
Capes, H.; Nguyen, F.; Samain, A. Association Euratom-CEA, 
Centre d'Etudes de Cadarache, 13 Saint-Paul-lez-Durance 
(France). Dept. de Recherches sur la Fusion Controlee. 1992. 
(CONF-920644-—: 3. international workshop on plasma-edge theory 
in fusion devices, Bad Honnef (Germany), 22-26 Jun 1992). In Er- 
godic divertor: theory and experiments. [36] Order Number 
DE93617879. Source: OSTI; NTIS (US Sales Only); INIS. 

The diffusion and the exponential divergence of neighbouring 
trajectories which characterize the stochastic magnetic field are re- 
viewed. The effect of these properties on heat and current 
transport leads to an increase of the radial heat diffusivity and a re- 
duction of the toroidal electric conductivity. The finite connection 
length to the wall in the perturbed layer determines the regular 
heat and particle deposition pattern. 


11410 (EUR-CEA-FC-1466, pp. 22-30) Minimum entropy 
production principle applied to decontamination regime in a 
stochastic layer in presence of a radial electric field. Nguyen, 
F. (Association Euratom-CEA, Centre d’Etudes de Cadarache, 13 - 
Saint-Paul-lez-Durance (France). Dept. de Recherches sur la 
Fusion Controlee); Samain, A.; Ghendrih, P. Association Euratom- 
CEA, Centre d’Etudes de Cadarache, 13 - Saint-Paul-lez-Durance 
(France). Dept. de Recherches sur la Fusion Controlee. 1992. 
(CONF-920644-—: 3. international workshop on plasma-edge theory 
in fusion devices, Bad Honnef (Germany), 22-26 Jun 1992). In Er- 
godic divertor: theory and experiments. [36] Order Number 
DE93617879. Source: OSTI; NTIS (US Sales Only); INIS. 

The Ergodic Divertor of Tore Supra induces a stochastic layer at 
the plasma edge by creating a resonant magnetic perturbation 
which destroys the magnetic surfaces. A radial electric field di- 
rected outwards is then established to confine the electrons along 
the open magnetic field lines. This electric field tends to deconfine 
ions. One may then expect that it strongly influences the neoclassi- 
cal ion transport. We use a variational principle of minimum 
entropy production to study the transport of impurity ions in the sto- 
chastic layer. In low collisionality regime, a decontaminating 
outwards flux of impurity ions is found, contrasting with the neo- 
classical inwards flux which produces the deleterious accumulation 
of impurity ions in the ny profile. 


11411 (EUR-CEA-FC—1466, pp. 31-36) Condition for density 
accumulation in the ergodic divertor experiment. Capes, H. 
(Association Euratom-CEA, Centre d’Etudes de Cadarache, 13 - 
Saint-Paul-lez-Durance (France). Dept. de Recherches sur la Fu- 
sion Controlee); Samain, A.; Ghendrih, P.; Nguyen, F. Association 
Euratom-CEA, Centre d’Etudes de Cadarache, 13 - Saint-Paul-lez- 
Durance (France). Dept. de Recherches sur la Fusion Controlee. 
1992. (CONF-920644—: 3. international workshop on plasma-edge 
theory in fusion devices, Bad Honnef (Germany), 22-26 Jun 1992). 
In Ergodic divertor: theory and experiments. [36] Order Number 
DE93617879. Source: OSTI; NTIS (US Sales Only); INIS. 

The particle transport across a stochastic layer is determined by 
the plasma parallel velocity which results from the balance be- 
tween the parallel friction and pressure forces. As the parallel 
velocity is linked to the pressure gradient across unperturbed mag- 
netic surfaces, one may expect the average radial flux of particles 
to be proportional to the average radial pressure gradient. However 
the stochasticity allows for very short distances between flux lines 
and the transport will result from a series of steps, each step being 
successively a parallel motion along a field line and a transverse 
diffusion from a field line to another. Therefore the average particle 
flux will depend on the balance between the parallel motion and 
the transverse diffusion. If one assumes this local transverse flux to 
be proportional to the density gradient, then the average particle 
flux could be proportional to the average density gradient rather 
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than to the pressure gradient. The paper shows that a strongly col- 
lisional regime is needed to obtain a particle flux proportional to the 
pressure gradient and therefore to achieve with an ergodic divertor 
a plasma mode of confinement where the density accumulates at 
the wall. 


11412 (GA-A-21043) Fast wave current drive system de- 
sign for Dill-D. deGrassie, J.S. (General Atomics, San Diego, CA 
(United States)); Callis, R.; Lin-Liu, Y.R.; Moeller, C..; Petty, C.C.; 
Phelps, D.R.; Pinsker, R.I.; Remsen, D.; Baity, F.W.; Hoffman, 
D.J.; Taylor, D.J.; Arnold, W.; Martin, S. General Atomics, San 
Diego, CA (United States). Sep 1992. 5p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC03-89ER51114 
;AC03-89ER52153 ;AC05-840R21400. (CONF-920930-15: 17. 
symposium on fusion technology, Rome (Italy), 14-18 Sep 1992). 
Order Number DE93004909. Source: OSTI; NTIS; INIS; GPO Dep. 

Dill-D has a major effort underway to develop the physics and 
technology of fast wave electron heating and current drive in con- 
junction with electron cyclotron heating. The present system 
consists of a four strap antenna driven by one 2 MW transmitter in 
the 32-60 MHz band. Experiments have been successful in 
demonstrating the physics of heating and current drive. In order to 
validate fast wave current drive for future machines a greater 
power capability is necessary to drive all of the plasma current. Ad- 
vanced tokamak modeling for DIll-D has indicated that this goal 
can be met for plasma configurations of interest (i.e. high G VH- 
mode discharges) with 8 MW of transmitter fast wave capability. It 
is proposed that four transmitters drive fast wave antennas at three 
locations in DIll-D to provide the power for current drive and 
current profile modification. As the next step in acquiring this capa- 
bility, two modular four strap antennas are in design and the 
procurement of a high power transmitter in the 30-120 MHz range 
is in progress. Additionally, innovations in the technology are being 
investigated, such as the use of a coupled combine antenna to 
reduce the number of required feedthroughs and to provide for par- 
allel phase velocity variation with a relatively small change in 
frequency, and the use of fast ferrite tuners to provide millisecond 
timescale impedance matching. A successful test of a low power 
fast ferrite prototype was conducted on DIll-D. 


11413 (GA-A-21060) Applications of divertor biasing to the 
next generation tokamaks. Mahdavi, M.A. (General Atomics, San 
Diego, CA (United States)); Evans, T.E.; Hyatt, A.W.; Leonard, 
A.W.; Lippmann, S.|.; Petrie, T.W.; Schaffer, MJ.; Sevier, D.L.; 
Smith, J.P.; Staebler, G.M.; Stambaugh, R.D.; West, W.P.; Wong, 
C.P.C.; Allen, S.L.; Hill,.General Atomics, San Diego, CA (United 
States). Sep 1992. 16p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC03-89ER51114 ;W-7405-ENG- 
48. (CONF-9209181-6: International Atomic Energy Agency (IAEA) 
technical committee meeting on tokamak plasma biasing, Montreal 
(Canada), 8-10 Sep 1992). Order Number DE93005848. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Divertor biasing is a new technique with a growing number of 
applications to both plasma physics understanding and perfor- 
mance enhancement. In this paper we discuss the potentials of 
several biasing concepts for their applications to the next genera- 
tion tokamaks. 


11414 (INIS-mf-13417) CFFTP annual report 1990/91. Cana- 
dian Fusion Fuels Technology Project, Toronto, ON (Canada). 
1991[38] Source: OSTI; NTIS (US Sales Only); INIS. 

The Canadian Fusion Fuels Technology Project (CFFTP) is 
working in partnership with federal and provincial governments, 
industry, universities and the scientific community to transfer tech- 
nology to the private sector, develop a base of Canadian scientific 
capability, and encourage young people to enter an advanced field 
of research and development. Canadian fusion efforts have a total 
value of $25 million a year. CFFTP’s efforts have been directed to- 
ward providing universities and industries with the opportunity to 
become involved in scientific and technical collaboration on major 
fusion projects abroad. Base funding is provided by the three 
CFFTP founding partners: the federal government, the Ontario 
government, and Ontario Hydro. Client funds are received from 
fusion projects in the U.S. and Europe for services and manufac- 
tured hardware, and subcontractor funds arrive in the form of 
in-kind contributions from subcontractors on development contracts 
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awarded by CFFTP. More than 75 percent of these funds are used 
to carry out research, engineering, and manufacturing activities 
through subcontracts to affiliated research centres, universities and 
industry. 


11415 (INIS-mf-13423) CFFTP annual report 1991/92. Cana- 
dian Fusion Fuels Technology Project, Toronto, ON (Canada). 
1991[30] Source: OSTI; NTIS (US Sales Only); INIS. 

The Canadian Fusion Fuels Technology Project (CFFTP) was 
launched in 1982 as part of Canada’s national fusion program. It is 
charged with extending Canadian capabilities in fusion develop- 
ment. Part of its mandate is to secure and manage international 
contracts for fusion goods and services, which are fulfilled by 
Canadian industry and universities on CFFTP’s behalt. In 1991/92 
the total value of contract payments to industry and universities 
was $5 million, a five-fold increase since the mid-80s. About 125 
people in Ontario alone are employed in fusion research, with an 
additional 125 jobs in the rest of Canada. In total, Canada’s fusion 
efforts have a value of about $30 million a year. CFFTP is associ- 
ated with JET in England, NET in Germany, and TFTR in the 
United States. It has contributed to ITER’s conceptual design 
phase and will participate in the engineering design phase, under- 
taking specific research and design work in areas negotiated with 
the European Community and ITER management, primarily in fuel 
processing, remote handling, blanket technology, containment, pri- 
mary cooling, and safety analysis. 


11416 (INIS-mf-13427) Fusion: Energy for the future. 
Atomic Energy of Canada Ltd., Chalk River, ON (Canada). Chalk 
River Nuclear Labs. May 1991[33] Source: OSTI; NTIS (US Sales 
Only); INIS. 

Fusion, which occurs in the sun and the stars, is a process of 
transforming matter into energy. If we can harness the fusion pro- 
cess on Earth, it opens the way to assuring that future generations 
will not want for heat and electric power. The purpose of this book- 
let is to introduce the concept of fusion energy as a viable, 
environmentally sustainable energy source for the twenty-first cen- 
tury. The booklet presents the basic principles of fusion, the global 
research and development effort in fusion, and Canada’s programs 
for fusion research and development. 


11417 (INIS-SU-336) Development of thermonuclear reac- 
tor concept based on stellarator system. Volkov, E.D.; 
Georgievskij, A.V.; Rudakov, V.A. Gosudarstvennyj Komitet po 
Ispol'zovaniyu Atomnoj Ehnergii SSSR, Moscow (Russian Federa- 
tion). Tsentral'nyj Nauchno-lssledovatel’skij Inst. Informatsii i 
Tekhniko-Ehkonomicheskikh Issledovanij po Atomnoj Nauke i. 
1989. [38] (In Russian). Source: OSTI; NTIS (US Sales Only); INIS. 

Reviews of works on development of thermonuclear reactor con- 
cept based on stellarator system is carried out. Physical model of 
reactor plasma based on neoclassical transfer theory taking into 
account ambipolar electric potential is discussed. Possibility of neu- 
tron source development using two-component combustion is 
considered. 37 refs.; 16 figs.; 6 tabs. 


11418 (JAERI-M-92-106) DOG-IIl:input data generator pro- 
gram for DOT3.5 code. Koizumi, Kouichi (Japan Atomic Energy 
Research Inst., Naka, Ibaraki (Japan). Naka Fusion Research Es- 
tablishment); Takatsu, Hideyuki; Seki, Yasushi; Sato, Satoshi; 
Hayashi, Katsumi; Handa, Hiroyuki; Yamada, Kohbun; Kamogawa, 
Susumu. Japan Atomic Energy Research Inst., Tokyo (Japan). Aug 
1992. 67p. (In Japanese). Order Number DE93764390. Source: 
OSTI; NTIS; INIS. 

Personal-computer-base input data generator program DOG-II 
for two dimensional discrete ordinates transport code DOT3.5 was 
developed. DOG-II consists of two parts, one is geometry-related 
routine and the other is parameter input routine. Especially DOG-II 
is effective for complicated geometry because geometry input gen- 
eration is designed to be simple and easy. Geometry and other 
input data of the existing DOT3.5 input deck is easily checked and 
revised on the screen. Complete input deck for DOT3.5 code is ob- 
tained in card image data by this program. This report summarizes 
the function of the program and running instructions. (author). 


11419 (JAERI-M-92-108) Design of divertor support struc- 
ture. Okazaki, Takashi (Japan Atomic Energy Research Inst., 
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Naka, Ibaraki (Japan). Naka Fusion Research Establishment); 
Nishio, Satoshi; Shibui, Masanao; Koizumi, Koichi; Shimizu, Kat- 
susuke; Sasaki, Takashi; Tada, Eisuke. Japan Atomic Energy 
Research Inst., Tokyo (Japan). Jul 1992. 68p. (In Japanese). Order 
Number DE93764385. Source: OSTI; NTIS; INIS. 

Conceptual design of a divertor support has been done for the 
ITER (International Thermonuclear Experimental Reactor). The di- 
vertor support has a function to connect a divertor plate with a 
divertor structure and is made in a frame structure from the me- 
chanical point of view. Hydraulic cotter can be used in jacking up 
and down the divertor support and plate for its maintenance. 
Based on this concept, a full-scale partial model has been manu- 
factured to test the jacking up and down function. The model 
shows the validity of the function. (author). 


11420 (JAERI-M-92-116) Fabrication of beryllium spheres 
and Its validation tests. Yoshida, Hiroshi (Japan Atomic Energy 
Research Inst., Naka, Ibaraki (Japan). Naka Fusion Research Es- 
tablishment); Enoeda, Mikio; Nakamura, Hirofumi; Naruse, Yuji. 
Japan Atomic Energy Research Inst., Tokyo (Japan). Aug 1992. 
114p. Order Number DE93764440. Source: OSTI; NTIS; INIS. 

A sphere-pack blanket concept using small size spheres of beryl- 
lium is one of the promising design concept of the ITER blanket, 
because the sphere-pack can accommodate the size deformation 
due to neutron irradiation damage, helium swelling and cyclic tem- 
perature changes. Preliminary R and D for an industrial fabrication 
technology of beryllium spheres (1.0 + 0.3 mm in diameter) has 
been started as part of feasibility study of Japanese blanket con- 
cept of layered sphere-pack configuration. The following tests were 
performed in the several demo-fabrications; feasibility of size distri- 
bution control, material characterization such as macroscopic and 
microscopic structure analysis, impurity analysis, and attainable 
packing density, mechanical integrity under various thermal cycling 
conditions. (author). 


11421 (JAERI-M-92-119) Stability and protection of forced 


cooling conductor for large superconducting magnet. Yoshida, 


Kiyoshi (Japan Atomic Energy Research Inst., Naka, Ibaraki 
(Japan). Naka Fusion Research Establishment). Japan Atomic 
Energy Research Inst., Tokyo (Japan). Aug 1992. 161p. (in Japan- 
ese). Order Number DE93764397. Source: OSTI; NTIS; INIS. 

From the requirements or needs revealed from the coil design at 
the conceptual design activity in ITER, the forced flow conductor 
cooled by supercritical helium is the most suitable. The stability 
margins against the quench of superconducting coils were mea- 
sured in a function of magnetic field, operating temperature, and 
the operating current in several cable-in-conduit conductors of 
large superconducting magnets. The measured stability margins 
are analyzed to provide the design criteria of the stability margin of 
the large current superconducting conductor by using a fluid dy- 
namic analysis, a non-dimensional thermal analysis and a concept 
of the limiting current. The disturbances inside the superconducting 
conductor are estimated at duration times and values from several 
experimental data. The influence of the quench is relatively small if 
the coil protection works within a few seconds. The hot spot tem- 
perature in case of large magnet is estimated from experimental 
data using a small conductor. (J.P.N.) 140 refs. 


11422 (JAERI-M—92-127) Mechanical test of the model coil 
wound with large conductor. Hiue, Hisaaki (Japan Atomic En- 
ergy Research Inst., Naka, Ibaraki (Japan). Naka Fusion Research 
Establishment); Sugimoto, Makoto; Nakajima, Hideo; Yasukawa, 
Yukio; Yoshida, Kiyoshi; Hasegawa, Mitsuru; Ito, Ikuo; Konno, 
Masayuki. Japan Atomic Energy Research Inst., Tokyo (Japan). 
Sep 1992. 39p. (in Japanese). Order Number DE93764445. 
Source: OSTI; NTIS; INIS. 

The high rigidity and strength of the winding pack are required to 
realize the large superconducting magnet for the fusion reactor. 
This paper describes mechanical tests concerning the rigidity of the 
winding pack. Samples were prepared to evaluate the adhesive 
strength between conductors and _ insulators. Epoxy and 
Bismaleimide-Triazine resin (BT resin) were used as the conductor 
insulator. The stainless steel (SS) 304 bars, whose surface was 
treated mechanically and chemically, was applied to the modeled 
conductor. The model coil was would with the model conductors 
covered with the insulator by grand insulator. A winding model 


combining 3 x 3 conductors was produced for measuring shearing 
rigidity. The sample was loaded with pure shearing force at the 
LN2 temperature. The bar winding sample, by 8 x 6 conductors, 
was measured the bending rigidity. These three point bending tests 
were carried out at room temperature. The pancake winding sam- 
ple was loaded with compressive forces to measure compressive 
rigidity of winding. (author). 


11423 (JAERI-M-92-130) Conceptual design of in-vessel 
viewing and inspection system (IVIS) for international ther- 
monuclear experimental reactor (ITER). Obara, Kenjiro (Japan 
Atomic Energy Research Inst., Naka, Ibaraki (Japan). Naka Fusion 
Research Establishment); Terakado, Takuya; Kakudate, Satoshi; 
Shibanuma, Kiyoshi; Tada, Eisuke; Kondoh, Mitsunori; Takeshita, 
Hiroshi; Sakamoto, Masayuki. Japan Atomic Energy Research 
Inst., Tokyo (Japan). Sep 1992. 42p. (In Japanese). Order Number 
DE93764468. Source: OST]; NTIS; INIS. 

Visual information on in-vessel components of ITER, such as di- 
vertor and armor tile, is taken by in-vessel viewing and inspection 
system (IVIS). The IVIS is consist of a visual sensor, a manipula- 
tor, a control system and a data processing system. In the IVIS, 
the sensor and the manipulator are operated under high tempera- 
ture (about 150degC), high vacuum (about 10~-® Torr) and high 
radiation (about 10” R/hr) conditions. In this report, we studied 
three different concepts of the IVIS using a fiberscope, a periscope 
and a industrial television (ITV), respectively. The ITV concept is 
simple and has high mobility, but radiation, heat and magnetic re- 
sistances of ITV are critical issues to apply it to the fusion device, 
such as ITER. On the other hand, the periscope concept is able to 
get a large visual field, and the radiation resistance is better than 
those another concepts. But, this concept has some dead angles 
by geometrical limitations of the mechanism. Feature of the fiber- 
scope concept is intermediate between those of ITV and periscope 
ones. From conceptual design of the IVIS, we decided to carry out 
the irradiation tests of critical elements of fiberscope and 
periscope. The experimental results become the data base the en- 
gineering design of IVIS. (author). 


11424 (JAERI-M—92-135) Structural design of shield- 
integrated thin-wall vacuum vessel and manufacturing 
qualification tests for International Thermonuclear Experimen- 
tal Reactor (ITER). Shimizu, Katsusuke (Japan Atomic Energy 
Research Inst., Naka, Ibaraki (Japan). Naka Fusion Research Es- 
tablishment); Shibui, Masanao; Koizumi, Koichi; Kanamori, 
Naokazu; Nishio, Satoshi; Sasaki, Takashi; Tada, Eisuke. Japan 
Atomic Energy Research Inst., Tokyo (Japan). Sep 1992. 149p. (in 
Japanese). Order Number DE93764160. Source: OSTI; NTIS; INIS. 

Conceptual design of shield-integrated thin-wall vacuum vessel 
has been done for ITER (International Thermonuclear Experimental 
Reactor). The vacuum vessel concept is based on a thin-double- 
wall structure, which consists of inner and outer plates and rib 
stiffeners. Internal shielding structures, which provide neutron irra- 
diation shielding to protect TF coils, are set up between the inner 
plate and the outer plate of the vessel to avoid complexity of ma- 
chine systems such as supporting systems of blanket modules. 
The vacuum vessel is assembled/disassembled by remote han- 
dling, so that welding joints are chosen as on-site joint method 
from reliability of mechanical strength. From a view point of assem- 
bling TF coils, the vacuum vessel is separated at the side of port, 
and is divided into 32 segments similar to the ITER-CDA reference 
design. Separatrix sweeping coils are located in the vacuum vessel 
to reduce heat fluxes onto divertor plates. Here, the coil structure 
and attachment to the vacuum vessel have been investigated. A 
sectorized saddie-loop coil is available for assembling and disas- 
sembling the coil. To support electromagnetic loads on the coils, 
they are attached to the groove in the vacuum vessel by welding. 
Flexible multi-plate supporting structure (compression-type gravity 
support), which was designed during CDA, is optimized by investi- 
gating buckling and frequency response properties, and concept on 
manufacturing and fabrication of the gravity support are proposed. 
Partial model of the vacuum vessel is manufactured for trial, so 
that fundamental data on welding and fabrication are obtained. 
From mechanical property tests of weldment and partial models, 
mechanical intensity and behaviors of the weldment are obtained. 
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Informations on FEM-modeling are obtained by comparing analysis 
results with experimental results. (author). 


11425 (JAERI-M-92-136) Comparative study of low and 
high aspect ratio devices for ITER design options. Sugihara, 
Masayoshi (Japan Atomic Energy Research Inst., Naka, Ibaraki 
(Japan). Naka Fusion Research Establishment); Tada, Eisuke; Shi- 
momura, Yasuo; Tsunematsu, Toshihide; Nishio, Satoshi; 
Nakazato, Toshiko; Murakami, Yoshiki; Koizumi, Koichi. Japan 
Atomic Energy Research Inst., Tokyo (Japan). Sep 1992. 51p. Or- 
der Number DE93764413. Source: OSTI; NTIS; INIS. 

Comparative study on the plasma performance and the engi- 
neering characteristics of low and high aspect ratio devices for 
ITER (international Thermonuclear Experimental Reactor) design 
option is done to examine quantitatively the expected merit and de- 
merit of high aspect ratio device on steady state operation. Device 
parameters of aspect ratio A=3 and 4 are chosen based on ITER- 
power scaling law. Improvement of steady state operation with A=4 
is found only moderate. Reduction of stability margin in vertical in- 
stability is about 20% and plasma elongation must be decreased 
from 2 down to about 1.8 to recover this reduction of stability mar- 
gin with A=4. If such lower elongation is employed, single null 
divertor configuration should be employed to reduce the capacity of 
poloidal field system. Detailed 2D divertor code calculation shows 
that peak heat load per unit area of A=4 device with SN configura- 
tion increases compared with A=3 device with DN configuration, 
contrary to the predictions so far made. Preliminary engineering 
studies indicate that A=4 device would have less space for han- 
dling the in-vessel components and doubled toroidal field magnet 
weight and winding length, and hence is less desirable when 
compared with the present ITER design (A=3). Based on these ex- 
aminations, it is concluded that high aspect ratio device does not 
have remarkable advantage than low aspect ratio device, and the 
latter device has similar capability for the prospect of future com- 
mercial reactor to the former device. (J.P.N.). 


11426 (JAERI-M-—92-140) Preliminary design study of a 
steady state tokamak device. Miya, Naoyuki (Japan Atomic En- 
ergy Research Inst., Naka, Ibaraki (Japan). Naka Fusion Research 
Establishment); Nakajima, Shinji; Ushigusa, Kenkichi. Japan Atomic 
Energy Research Inst., Tokyo (Japan). Sep 1992. 162p. (In Japan- 
ese). Order Number DE93764162. Source: OSTI; NTIS; INIS. 

Preliminary design study has been made for a steady tokamak 
with the plasma current of 10MA, as the next to the JT-60U 
experimental programs. The goal of the research program is the in- 
tegrated study of steady state, high-power physics and technology. 
Present candidate design is to use superconducting TF and PF 
magnet systems and long pulse operation of 100’s-1000's of sec 
with non inductive current drive mainly by 500keV negative ion 
beam injection of GOMW. Low activation material such as titanium 
alloy is chosen for the water tank type vacuum vessel, which is 
also the nuclear shield for the superconducting coils. The present 
preliminary design study shows that the device can meet the exist- 
ing JT-60U facility capability. (author). 


11427 


(JAERI-M-92-143) Repeating pneumatic pellet injec- 
tor in JAERI. Kasai, Satoshi (Japan Atomic Energy Research 
Inst., Naka, Ibaraki (Japan). Naka Fusion Research Establishment); 


Hasegawa, Kouichi; Suzuki, Sadaaki; Miura, Yukitoshi; Oda, 
Yasushi; Onozuka, Masanori; Tsujimura, Seiichi. Japan Atomic En- 
ergy Research Inst., Tokyo (Japan). Sep 1992. 45p. Order Number 
DE93764155. Source: OSTI; NTIS; INIS. 

A repeating pneumatic pellet injector has been developed and 
constructed at Japan Atomic Energy Research Institute. This injec- 
tor can provide repetitive pellet injection to fuel tokamak plasmas 
for an extended period of time, aiming at the improvement of 
plasma performance. The pellets with nearly identical speed and 
mass can be repeatedly injected with a repetition rate of 2-3.3 Hz 
and a speed of up to 1.7 km/s by controlling the temperature of the 


cryogenic system, the piston speed and the pressure of the propel- 
lant gas. (author). 


11428 (JAERI-M-—92-145) Optimization for steady-state and 
hybrid operations of ITER by using scaling models of divertor 
heat load. Murakami, Yoshiki (Japan Atomic Energy Research 
Inst., Naka, Ibaraki (Japan). Naka Fusion Research Establishment); 
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Itami, Kiyoshi; Sugihara, Masayoshi; Fujieda, Hirobumi. Japan 
Atomic Energy Research Inst., Tokyo (Japan). Sep 1992. 54p. Or- 
der Number DE93764151. Source: OSTI; NTIS; INIS. 

Steady-state and hybrid mode operations of ITER are investi- 
gated by 0-D power balance calculations assuming no radiation 
and charge-exchange cooling in divertor region. Operation points 
are optimized with respect to divertor heat load which must be re- 
duced to the level of ignition mode (~5 MW/m?). Dependence of 
the divertor heat load on the variety of the models, i.e., constant-x 
model, Bohm-type-x model and JT-60U empirical scaling model, is 
also discussed. The divertor heat load increases linearly with the 
fusion power (Prus) in all models. The possible highest fusion 
power much differs for each model with an allowable divertor heat 
load. The heat load evaluated by constant-x model is, for example, 
about 1.8 times larger than that by Bohm-type-x model at Prus = 
750 MW. Effect of reduction of the helium accumulation, improve- 
ments of the confinement capability and the current-drive efficiency 
are also investigated aiming at lowering the divertor heat load. It is 
found that NBI power should be larger than about 60 MW to obtain 
a burn time longer than 2000 s. The optimized operation point, 
where the minimum divertor heat load is achieved, does not de- 
pend on the model and is the point with the minimum-Prys and the 
maximum-Pyp;. When Preys = 690 MW and Py; = 110 MW, the di- 
vertor heat load can be reduced to the level of ignition mode 
without impurity seeding if H = 2.2 is achieved. Controllability of the 
current-profile is also discussed. (J.P.N.). 


11429 (LA-UR-92-4226) Parameter space for magnetized 
target fusion. Kirkpatrick, R.C. (Los Alamos National Lab., NM 
(United States)); Lindemuth, |.R.; Reinovsky, R.E.; Ward, M.S. Los 
Alamos National Lab., NM (United States). [1992]. 8p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W- 
7405-ENG-36. (CONF-921133—10: 6. international conference on 
megagauss magnetic field generation and related topics, Albu- 
querque, NM (United States), 9-12 Nov 1992). Order Number 
DE93005479. Source: OSTI; NTIS; INIS; GPO Dep. 

In this paper we will present the basic relations for magnetized 
target fusion and an analysis of the minimum requirements for DT 
ignition in terms of a minimum energy and a minimum implosion 
velocity that follow from the physical processes. What is presented 
here will serve as an outline of the important physics. However, the 
feasibility of MTF hinges on more detailed numerical calculations 
and the correctness of the models for the physical processes. The 
latter must be determined by experiment. 


11430 (LBL-32813) Beam dynamics and longitudinal insta- 
bilities in heavy ion fusion induction linacs. Lee, E.P. Lawrence 
Berkeley Lab., CA (United States). Aug 1992. 4p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC03- 
76SF00098. (HIFAN-549;CONF-9208109-71: 16. international 
LINAC conference, Ottawa (Canada), 23-28 Aug 1992). Order 
Number DE93004710. Source: OSTI; NTIS; INIS; GPO Dep. 

An induction linac accelerating a high-current pulse of heavy ions 
at subrelativistic velocities is predicted to exhibit unstable growth of 
current fluctuations. An overview is given of the mode character, 
estimates of growth rates, and their application to an IFE driver. 
The present and projected effort to understand and ameliorate the 
instability is described. This includes particle-in-cell simulations, 


calculation and measurements of impedance, and design of feed- 
back controls. 


11431 (NIFS-159) Steady state tokamak sustained by 
Bootstrap current without seed current. Itoh, Kimitaka; Itoh, 
Sanae; Fukuyama, Atsushi. National Inst. for Fusion Science, 
Nagoya (Japan). Jul 1992. 18p. Order Number DE93764424. 
Source: OSTI; NTIS; INIS. 

Steady state tokamak solution is studied by taking into account 
the current diffusivity. The seed current for generating the Boot- 
strap current is supplied through the radial diffusion of the 
Bootstrap current. Steady state tokamak, without external current 
drive power, is in principle possible. (author). 


11432 (NIFS—161) Physics and engineering design studies 
on Large Helical Device. Motojima, O. (and others); Akaishi, K.; 
Fujii, K. National Inst. for Fusion Science, Nagoya (Japan). Aug 
1992. 35p. Order Number DE93764422. Source: OSTI; NTIS; INIS. 





The construction of the Large Helical Device (LHD) is progress- 
ing as a 7 year project in Japan which began in 1990. This year, 
necessary research and development programs are nearly reach- 
ing the final goal of the original schedule and we have started the 
construction of the basic parts of LHD. We report on the results of 
the physics and engineering design studies, and the recent status 
of the construction of LHD. (author). 


11433 (PNL-8423) BEATRIX-Il Program: ANNEX-Ill to IEA 
implementing agreement for a programme of research and de- 
velopment on radiation damage in fusion materials: Fourth 
annual report, January 1991—December 1991. Slagle, O.D.; Hol- 
lenberg, G.W. Pacific Northwest Lab., Richland, WA (United 
States). Dec 1992. 108p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC06-76RL01830. Order Number 
DE93007232. Source: OSTI; NTIS; INIS; GPO Dep. 

The BEATRIX-ll experiment is an International Energy Agency 
(IEA) sponsored collaborative experiment between Japan, Canada, 
and the United States. This is an in situ tritium recovery experi- 
ment conducted to evaluate the performance of ceramic solid 
breeder materials in a fast neutron environment to high burnup lev- 
els. The experiment was carried out in the Fast Flux Test Facility 
(FFTF), located on the Hanford site near Richland, Washington, 
and was operated by Westinghouse Hanford Company (WHC). Pa- 
cific Northwest Laboratory, Richland (PNL), Richland, Washington, 
together with the Japan Atomic Energy Research Institute (JAERI) 
and Atomic Energy of Canada Limited (AECL) Research are 
conducting the experiment. The objective of the BEATRIX-Il experi- 
ment is to design, conduct, and evaluate the in situ recovery of 
tritium from solid breeder materials during neutron irradiation in the 
FFTF. During the experiment, the performance of candidate solid 
breeder materials is continuously monitored with respect to temper- 
ature stability and tritium release. The phase | experiment was 
irradiated to lithium burnups of 5% while the goal for Phase || was 
to irradiate to burnups as high as 8%. 


11434 (PNL-SA-21458) Effect of sweep gas composition 
on ionization chamber response in the BEATRIX-Il tritium 
recovery experiment. Slagle, O.D. (Pacific Northwest Lab., Rich- 
land, WA (United States)); Hollenberg, G.W.; Baker, D.E. Pacific 
Northwest Lab., Richland, WA (United States). Oct 1992. 8p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC06-76RL01830. (CONF-9210255—1: International workshop on 
ceramic breedeer blanket interactions, Tokyo (Japan), 26-29 Oct 
1992). Order Number DE93004334. Source: OSTI; NTIS; INIS; 
GPO Dep. 

The BEATRIX-II irradiation experiment was an in situ tritium re- 
covery experiment to evaluate the tritium release characteristics of 
fusion ceramic breeder materials and to characterize their stability 
under fast neutron irradiation to extended burnups. This is an Inter- 
national Energy Agency (IEA) sponsored experiment which is being 
carried out in the Materials Open Test Assembly of Fast Flux Test 
Facility (FFTF). The participants are Japan, Canada and the US 
The in situ tritium recovery experiment consisted of two individual 
in-reactor experimental assemblies (Phase | and Phase il) that 
were irradiated for 300 and 200 EFPD, respectively. Each experi- 
mental phase included two specimens: a thin annular specimen 
capable of temperature changes and a larger temperature-gradient 
specimen. In Phase | both specimens were Li2O while for Phase II 
the temperature-change specimen consisted of Liz0 and the 
temperature-gradient specimen was a Li2ZrO3 spherebed. Real- 
time measurements of the tritium release from the specimens 
during changing conditions (neutronics, temperature and sweep 
gas composition) were made using ion chambers. In order to cor- 
rectly interpret the response of the ionization chambers it is 
necessary to understand the effect of changing sweep gas compo- 
sition on the operation of the chambers. The purpose of this paper 
is to describe activities carried out to determine the effect of hydro- 


gen additions to a helium sweep gas on the operation of these 
ionization chambers. 


11435 (PPPL-2859) High-resolution measurements, line 
identification, and spectral modeling of Ka transitions in Fe 
XVIII-XXV. Beiersdorfer, P. (Lawrence Livermore National Lab., CA 
(United States)); Phillips, T.; Jacobs, V.L.; Hill, K.W.; Bitter, M.; von 
Goeler, S.; Kahn, S.M. Princeton Univ., NJ (United States). Plasma 
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Physics Lab. Nov 1992. 39p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC02-76CH03073. Order Num- 
ber DE93005723. Source: OSTI; NTIS; INIS; GPO Dep. 

The iron Ka emission spectrum covering the wavelength region 
from 1.840 to 1.940 A is analyzed. Measurements are made with a 
high-resolution Bragg crystal spectrometer on the Princeton Large 
Torus (PLT) tokamak for plasma conditions which closely resemble 
those of solar flares. A total of 40 features are identified consisting 
of either single or multiple lines from eight charge states in iron, Fe 
XVIII through Fe XXV, and their wavelengths are determined with 
an accuracy of 0.1-0.4 mA. Many of these features are identified 
for the first time. In the interpretation of our observations we rely 
on model calculations that determine the ionic species abundances 
from electron density and temperature profiles measured indepen- 
dently with non-spectroscopic techniques and that incorporate 
theoretical collisional excitation and dielectronic recombination 
rates resulting in the excitation of the 1s2s'2p* configurations. The 
model calculations also include the effect of diffusive ion transport. 
Good overall agreement between the model calculations and the 
observations is obtained, which gives us confidence in our line 
identifications and spectral modeling capabilities. The results are 
compared with earlier analyses of the Ka emission from the Sun. 
While many similarities are found, a few differences arise from the 
somewhat higher electron density in tokamak plasmas (10'S 
cm-%), which affects the fine-structure level populations of the 
ground states of the initial ion undergoing electron-impact excita- 
tion or dielectronic recombination. We also find that several 
spectral features are comprised of different transitions from those 
reported in earlier analyses of solar data. 


11436 (PPPL-CFP-2767) Plan for decommissioning the 
Tokamak Fusion Test Reactor. Spampinato, P.T. (Princeton 
Univ., NJ (United States). Plasma Physics Lab.); Walton, G.R.; 
Commander, J.C. Princeton Univ., NJ (United States). Plasma 
Physics Lab. [1993]. 10p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC02-76CH03073. (CONF-930403— 
5-Draft: 5. topical meeting on robotics and remote systems, 
Knoxville, TN (United States), 26-29 Apr 1993). Order Number 
DE93004079. Source: OSTI; NTIS; INIS; GPO Dep. 

The Tokamak Fusion Test Reactor (TFTR) Project is in the plan- 
ning phase of developing a decommissioning project. A Preliminary 
Decontamination and Decommissioning (D&D) Plan has been de- 
veloped which provides a framework for the baseline approach, 
and the cost and schedule estimates. TFTR will become activated 
and contaminated with tritium after completion of the deuterium- 
tritium (D-T) experiments. Hence some of the D&D operations will 
require remote handling. It is expected that all of the waste gener- 
ated will be low level radioactive waste (LLW). The objective of the 
D&D Project is to make TFTR Test Cell available for use by a new 
fusion experiment. This paper discusses the D&D objectives, the 
facility to be decommissioned, estimates of activation, the technical 


(baseline) approach, and the assumptions used to develop cost 
and schedule estimates. 


11437 (PPPL-CFP-2770) Fracture testing and performance 
of beryllium copper alloy C 17510. Murray, H.A. (Princeton Univ., 
NJ (United States). Plasma Physics Lab.); Zatz, |.J.; Ratka, J.O. 
Princeton Univ., NJ (United States). Plasma Physics Lab. [1992]. 
28p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-76CH03073. (CONF-9211134—1: 2. symposium on 
cyclic deformation, fracture, and nondestructive evaluation of ad- 
vanced materials, Miami, FL (United States), 16-17 Nov 1992). 
Order Number DE93004078. Source: OSTI; NTIS; INIS; GPO Dep. 

A series of test programs was undertaken on copper beryllium 
alloy C 17510 for several variations in material process and chem- 
istry. These variations in C 17510 were primarily optimized for 
combinations of strength and conductivity. While originally intended 
for use as cyclically loaded high-field, high-strength conductors in 
fusion energy research, material testing of C 17510 has indicated 
that it is an attractive and economical alternative for a host of other 
structural, mechanical and electrical applications. ASTM tests 
performed on three variations of C 17510 alloys included both J- 
integral and plane strain fracture toughness testing (E813, E399) 
and fatigue crack growth rate tests (E647), as well as verifying 
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tensile, hardness, Charpy, and other well defined mechanical prop- 
erties. Fracture testing was performed at both room and liquid 
nitrogen temperatures, which bound the thermal environment antic- 
ipated for the fusion components being designed. Fatigue crack 
propagation stress ratios ranged from nominal zero to minus one 
at each temperature. 


11438 (RR-90-1) Energy consumption and technological 
developments. Okorokov, V.R. International Inst. for Applied Sys- 
tems Analysis, Laxenburg (Austria). Feb 1990. [26] Source: OSTI; 
NTIS (US Sales Only); INIS. 

Reprinted from Acta Polytechnica, 2(Ill,1) 1989. 

The paper determines an outline of the world energy prospects 
based on principal trends of the development of energy consump- 
tion analysed over the long past period. According to the author's 
conclusion the development of energy systems will be determined 
in the nearest future (30 - 40 years) by contemporary energy tech- 
nologies based on the exploitation of traditional energy resources 
but in the far future technologies based on the exploitation of ther- 
monuclear and solar energy will play the decisive role. (author). 


11439 (UCRL-JC—109579) Pulse power requirements for 
large aperture optical switches based on plasma electrode 
Pockels cells. Rhodes, M.A.; Taylor, J. Lawrence Livermore Na- 
tional Lab., CA (United States). Jun 1992. 5p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. (CONF-920671-—13: 20. international power modulator 
symposium, Myrtle Beach, SC (United States), 23-25 Jun 1992). 
Order Number DE93005824. Source: OSTI; NTIS; INIS; GPO Dep. 

We discuss very large-aperture optical switches (greater than 30 
x 30 cm) as an enabling technology for inertial confinement fusion 
drivers based on multipass laser amplifiers. Large-scale laser 
fusion drivers such as the Nova laser have been based on single- 
pass amplifier designs in part because of the unavailability of a 
suitable large-aperture switch. We are developing an optical switch 
based on a Pockels cell employing plasma-electrodes. A plasma- 
electrode Pockels cell (PEPC) is a longitudinal-mode Pockels cell 
in which a plasma discharge is formed on each side of an electro- 
optic crystal (typically KDP or deuterated KDP, often designated 
KD*P). The plasmas formed on either side of the crystal act as 
transparent electrodes for a switching-pulse and are intended to al- 
low uniform charging of the entire crystal. The switching-pulse is a 
nominally rectangular high-voltage pulse equal to the half-wave 
voltage Vx ( 8 kV for KD*P or 17 kV for KDP) and is applied 
across the crystal via the plasma-electrodes. When the crystal is 
charged to Vx, the polarization of an incoming, linearly polarized, 
laser beam is rotated by 90°. When used in conjunction with an 
appropriate, passive polarizer, an optical switch is thus realized. A 
switch with a clear aperture of 37 x 37 cm is now in construction 
for the Beamlet laser which will serve as a test bed for this switch 
as well as other technologies required for an advanced NOVA laser 
design. In this paper, we discuss the unique power electronics re- 
quirements of PEPC optical switches. 


11440 (UCRL-JC—110279) Progress and prospects for indi- 
rect drive ICF. Lindl, J.D. Lawrence Livermore National Lab., CA 
(United States). Aug 1992. 14p. Sponsored by USDOE, Washing- 
ton, DC (United States), DOE Contract W-7405-ENG-48. 
(CONF-9209290-4: 14. international conference on plasma 
physics and controlled nuclear fusion research, Wurzburg (Ger- 
many), 30 Sep - 7 oct 1992). Order Number DE93006280. Source: 
OSTI; NTIS; INIS; GPO Dep. 

During the past few years, a great deal of progress has been 
made toward demonstrating the requirements for ignition and high 
gain ICF targets. Because of this progress, the 1990 National 
Academy of Science (NAS) and Fusion Policy Advisory Committee 
(FPAC) reviews recommended that the US National ICF Program 
focus on the physics of ignition. Subject to successful completion 
of a series of experiments to be carried out on the Nova laser at 
Lawrence Livermore National Laboratory (LLNL), these reviews ad- 
vocated construction of a 1 to 2 MJ glass laser, whose purpose 
would be demonstration of ignition and modest-gain ICF targets 
within about a decade. The LLNL proposal for this National Ignition 
Facility, which was endorsed by the NAS and FPAC as the most 
timely and cost effective path to this goal, is referred to as the 
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“Nova Upgrade.” This paper reviews recent progress on the Nova 
laser and the performance expected with the Nova Upgrade. 


11441 (UCRL-JC—110292) Emittance growth in heavy ion 
recirculators. Barnard, J.J. (Lawrence Livermore National Lab., CA 
(United States)); Shay, H.D.; Friedman, A.; Grote, D.P.; Yu, S.S. 
Lawrence Livermore National Lab., CA (United States). 21 Aug 
1992. 5p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract W-7405-ENG-48. (CONF-9208109-73: 16. interna- 
tional LINAC conference, Ottawa (Canada), 23-28 Aug 1992). 
Order Number DE93006281. Source: OSTI; NTIS; INIS; GPO Dep. 

We make analytic estimates of emittance growth in recirculating 
heavy ion fusion beams by developing a set of moment equations 
which include the first order effects of energy dispersion of parti- 
cles traversing a circular or racetrack-shaped accelerator, and by 
assuming transverse energy conservation. We compare our results 
to those of detailed 3-D simulations of small scale recirculators us- 


ing the WARP code. We further apply our results to the recirculator 
drier designs. 


11442 (UCRL-JC—111286) Laser driven hydrodynamic in- 
stability experiments. Remington, B.A.; Weber, S.V.; Haan, S.W.; 
Kilkenny, J.D.; Glendinning, S.G.; Wallace, R.J.; Goldstein, W.H.; 
Wilson, B.G.; Nash, J.K. Lawrence Livermore National Lab., CA 
(United States). 7 Dec 1992. 25p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract W-7405-ENG-48. 
(CONF-921103—6: Meeting of the Division of Plasma Physics of 
the American Physical Society, Seattle, WA (United States), 16-20 
Nov 1992). Order Number DE93005822. Source: OSTI; NTIS; 
INIS; GPO Dep. 

We have conducted an extensive series of experiments on the 
Nova laser to measure hydrodynamic instabilities in planar foils ac- 
celerated by x-ray ablation. Single mode experiments allow a 
measurement of the fundamental growth rates from the linear well 
into the nonlinear regime; multimode foils allow an assessment of 
the degree of mode coupling; and surface-finish experiments allow 
a measurement of the evolution of a broad spectrum of random ini- 
tial modes. Experimental results and comparisons with theory and 
simulations are presented. 
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11443 (CONF-9204213-) Proceedings of the precollege- 
university partnerships for science and mathematics education 
conference. Oak Ridge Inst. for Science and Education, TN 
(United States). Aug 1992. 111p. Sponsored by USDOE, Washing- 
ton, DC (United States); National Science Foundation, Washington, 
DC (United States). DOE Contract AC05-760R00033. From 
Precollege-university partnerships for science and mathematics ed- 
ucation conference; Atlanta, GA (United States); 24-25 Apr 1992. 
Order Number DE93005278. Source: OSTI; NTIS; GPO Dep. 

In April of 1992 in Atlanta, Georgia, nearly 50 elementary and 
secondary educators and about 100 postsecondary educators con- 
vened to explore their common interests in the conference on 
precollege-university partnerships. This report summarizes the re- 
marks and conclusions of speakers, panelists, and of attendees 
gathered in regional work groups. During the course of the confer- 
ence, attendees heard from federal agencies and foundations 
which fund education-related projects and learned of their enthusi- 
astic support of partnerships. In our national need to manage 
education and training resources wisely, these funding agents see 
partnership benefits such as renewed excitement for teaching at all 
levels, effective and technologically up-to-date in-service training, 
more and better-prepared high school graduates entering colleges, 
and a general enhancement of understanding among educators at 
all levels of teaching. As an added benefit, the partnership concept 
promotes discussion and understanding in an atmosphere of re- 
spect, appreciation, and self-esteem. Several hours of the 
conference were devoted to panels addressing five questions im- 
portant to education coalitions. The panelists represented a wide 


variety of teaching levels, geographic locations, educational experi- 
ences, and ethnic groups. 


11444 (CONF-921187—1) Development of purchased train- 
ing for environment, safety, and health professionals. Mattick, 





B.F. Reynolds Electrical and Engineering Co., Inc., Las Vegas, NV 
(United States). [1992]. 16p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract ACO8-89NV10630. From 16. 
training resources and data exchange: managing for performance 
and results; Seattle, WA (United States); 2-4 Nov 1992. Order 
Number DE93002263. Source: OSTI; NTIS; GPO Dep. 

There is a need to purchase outside training by DOE-contractor 
facilities. Because there are no standardized methods for purchas- 
ing training, many contractors use individuals or consulting 
companies which often provide less than quality services. Experi- 
ence gained by the author in developing training programs has 
shown that by proper planning, a more cost-effective and quality 
product can be obtained and will achieve the desired results. This 
presentation introduces a logical seven-step approach for obtaining 


competent purchased training for environment, safety and health 
programs. 


11445 (DOE/EIA-0415(92)) EIA publications style manual: 
Fourth edition. USDOE Energy Information Administration, Wash- 
ington, DC (United States). Office of Planning, Management, and 
Information Services. Dec 1992. 89p. Sponsored by USDOE, 
Washington, DC (United States). Order Number DE93007313. 
Source: OSTI; NTIS; GPO; GPO Dep. 

This is intended to be a guide for the Energy Information 
Administration (EIA) staff involved in the production of agency pub- 
lications. The manual aids authors in creating and formatting 
uniform publications. 
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Refer also to citation(s) 7787, 8032, 8084, 8921, 9111, 9116, 9123, 
9162, 9830, 10436, 10619, 10670, 11539, 11540, 11601, 11603 


11446 (AECL-5010) List of publications 1991 January- 
December. Atomic Energy of Canada Ltd., Chalk River, ON 
(Canada). Chalk River Nuclear Labs. Feb 1992. [48] Source: 
OSTI; NTIS (US Sales Only); INIS. 

AECL Research is engaged in research and development related 
to the peaceful applications of nuclear energy. Specifically, the 
company’s mission is to perform the research, development, 
demonstration and marketirg required to apply nuclear sciences 
and their related technologies for the maximum benefit of Canada. 
Among our most important products are scientific reports, publica- 


tions and conference presentations. This document lists our 
publications for 1991. 


11447 (CONF-9110197-2) A Grand Strategy System helps 
managers continuously improve their planned strategies. 
Williams, K.E.; Kurstedt, H.A. Jr.; Sink, D.S. Virginia Polytechnic 
Inst. and State Univ., Blacksburg, VA (United States). [1991]. 8p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG02-91NP00119. From American Society for Engineer- 
ing Management annual conference; Chattanooga, TN (United 
States); 20-22 Oct 1991. Order Number DE93004150. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

In this paper, we'll describe a Grand Strategy System, its com- 
ponents and process. A grand strategy must enable managers to: 
(1) describe and evaluate put strategies; (2) analyze the effects of 
internal and external forces on the organization; (3) formulate 
planned strategies for today and tomorrow; (4) administer, imple- 
ment, and verify project status; and (5) integrate and portray the 
status, results, and relationships of these activities. Formulating 
and implementing planned strategy is the goal of these activities. 
The primary objective of the Grand Strategy System is to continu- 
ously improve the quality and implementation of planned strategy. 
This paper will describe the Grand Strategy System and show how 
managers can translate planned strategy into action, thereby exe- 
cuting their formulation efforts. 


11448 (CR-B-93-1) Review of TESS internal controls over 
financial management and procurement activities. USDOE Of- 
fice of Inspector General, Washington, DC (United States). Capital 
Regional Audit Office. 25 Nov 1992. 17p. Sponsored by USDOE, 
Washington, DC (United States). Source: OSTI (Free of Charge). 
The Department of Energy's (DOE) civilian radioactive waste 
program is responsible for the safe disposal of highly radioactive 
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nuclear waste. In February 1991, TRW Environmental Safety Sys- 
tems (TESS) became the Management and operating contractor 
for this program. The value of the TESS contract was placed at $1 
billion over a 10-year period. In October 1991, we made a review 
of financial controls in place at TESS. This audit was limited to an 
evaluation of the internal controls for financial management and 
procurement. We found that although TESS had made progress in 
establishing the necessary financial management structure, more 
effective controls were needed in certain areas. Specifically, TESS 
used a method for computing business license taxes that resulted 
in overpayment; they put into effect a policy to reimburse employ- 
ees the maximum allowable rate for lodging rather than the actual 
costs; they did not always obtain the most economical airfares for 
travel; and, they did not utilize the most effective procurement 
methods. The Headquarters Procurement Office agreed with our 


findings and developed an action plan which addresses our recom- 
mendations. 


11449 (DOE/AD—-0035) IRM Vision 21: Information re- 
sources management into the 21st Century: A strategic 
planning program: One year later. USDOE Office of Administra- 
tion and Management, Washington, DC (United States). Oct 1992. 
28p. Sponsored by USDOE, Washington, DC (United States). Or- 
der Number DE93004593. Source: OSTI; NTIS; GPO Dep. 

Information resources management (IRM) performs an essential 
and integral part in the Department's effort to meet the legislated 
mardates, accomplish the missions and implement the goals and 
initiatives. Information is a key commodity produced and used by 
DOE, and the management of that information, the processes and 
the technologies needed must be coordinated throughout all 
Departmental elements and their contractors. While the implemen- 
tation of IRM is carried out at every site, the Department 
recognized the need for a centralized focus to establish common 
policy and provide coordination of IRM activities on a Department- 
wide basis. With the reorganization of the Office of Administration 
and Management, IRM functions were consolidated under the Of- 
fice of Information Resources Management. The purpose of this 
Office is to provide that focus and to maximize the value, quality 
and use of the Department's information resources in the accom- 
plishment of DOE's missions and objectives. A comprehensive IRM 
program, implemented effectively, ensures that all the various infor- 
mation management functions are performed in a coordinated and 
cost-effective manner, thus contributing to the success of DOE’s 
programmatic missions. 


11450 (INIS-mf-13374, pp. 18) Radiation biology - regula- 
tory and educational aspects. Lowenthal, G.C. (New South 
Wales Univ., Kensington (Australia). School of Mechanical and In- 
dustrial Engineering); Barnes, R.K.; Yeates, P.G. Australian Inst. of 
Nuclear Science and Engineering, Lucas Heights, NSW (Australia). 
1991. [63] (CONF-9110425-: Nuclear science experiments in 
schools and universities: a vanishing species, Lucas Heights (Aus- 
tralia), 2 Oct 1991). In 13th AINSE radiation biology conference: 
conference handbook. Order Number DE93609131. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication. 3 refs. RADIOBIOLOGY/education; 
AUSTRALIA; EDUCATIONAL FACILITIES; EQUIPMENT; RADIO- 
BIOLOGY; EDUCATION 


11451 (INIS-mf-13385) BARC highlights 1991. Bhabha 
Atomic Research Centre, Bombay (india). 1992[173] Source: 
OSTI; NTIS (US Sales Oniy); INIS. 

Some of the important research and development (R and D) ac- 
tivities carried out at the Centre during the last two or three years 
are described in brief. The descriptions are arranged under the 
headings : Physical Sciences, Chemical Sciences, Material and 
Materials Science, Radioisotopes, Reactors, Fuel Cycle, Radiologi- 
cal Safety and Protection, Electronics and _ Instrumentation, 
Engineering Services, and Life Sciences. The text is illustrated with 
a number of photographs - some of them coloured. (M.G.B.). 


11452 (INIS-mf-13400, pp. 169-176) Notes for an address. 
Epp, Jake (Department of Energy, Mines and Resources, Ottawa, 
ON (Canada)). Canadian Nuclear Association, Toronto, ON 
(Canada). 1991. [193] (CONF-9106378—: Annual conference of the 
Canadian Nuclear Association (CNA) and the Canadian Nuclear 
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Society (CNS), Saskatoon (Canada), 9-12 Jun 1991). In Proceed- 
ings of the Canadian Nuclear Association 31. annual conference. 
Order Number DE93611889. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Nuclear energy can help to supply clean, safe and competitive 
electricity for a world where the number of people and their expec- 
tations of a better life continue to grow. Nuclear energy can help 
us meet the challenge of reconciling greater global energy use with 
a clean and sustainable environment. Nuclear energy can con- 
tribute to the strength and diversity of energy supplies here in 
Canada. We have the resources and the technology. All this won't 
happen by itself. The industry has to maintain high standards of 
performance, develop competitive new designs that respond to 
concerns about safety, and convince the public to support the nu- 
clear option. That is a tall order. But Canada’s nuclear industry has 
accomplished great things in the past, and | believe you are equal 
to the challenge. For you, ladies and gentlemen, it is the planting 
season. Conditions are good and the forecast says the sun is go- 
ing to shine. 


11453 (INIS-mf-13400, pp. 177-185) Nuclear power: An en- 
ergy option for the future. Ahm, Byong-Wha (Korea Electric Co., 
Seoul (Korea, Republic of)). Canadian Nuclear Association, 
Toronto, ON (Canada). 1991. [193] (CONF-9106378—: Annual con- 
ference of the Canadian Nuclear Association (CNA) and the 
Canadian Nuclear Society (CNS), Saskatoon (Canada), 9-12 Jun 
1991). In Proceedings of the Canadian Nuclear Association 31. an- 
nual conference. Order Number DE93611889. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Korea is a typical country using and planning to use nuclear en- 
ergy solely for peaceful purpose. Korea has committed itself to 
remain faithful to the IAEA safeguards and physical protection re- 
quirements. An official statement made by President Rho last 
month at a meeting of the Science Reporters Club of Korea reaf- 
firmed this position. The nucleus of the statement is quoted as 
saying ‘the nation’s atomic energy policy places top priority on 
peaceful use of nuclear power and such a policy would never 
change in the future. What we have to do from now on is to ex- 
pand the use of atomic energy and to insure its safe use’. Korea is 
ready for taking its share in international nuclear cooperation. With 
its increased capability in the area of nuclear technology, Korea is 
willing to share its experiences with those countries planning to in- 
troduce their first nuclear power plants. On the other hand, we 
expect to see good advice and cooperation for our nuclear pro- 
gram as mentioned in the early part of my speech. 


11454 (INIS-mf—-13401, pp. 391-396) Radiation and indus- 
trial safety training for reactor operations. Brown, C.P. (Atomic 
Energy of Canada Ltd., Pinawa, MB (Canada). Whiteshell Nuclear 
Research Establishment); Blais, D.; Opitz-Silver, J.D. Canadian 
Nuclear Society, Toronto, ON (Canada). 1991. [557] (CONF- 
9106378-: Annual conference of the Canadian Nuclear Association 
(CNA) and the Canadian Nuclear Society (CNS), Saskatoon 
(Canada), 9-12 Jun 1991). In Proceedings of the Canadian Nuclear 
Society 12. annual conference. Order Number DE93610781. 
Source: OSTI; NTIS (US Sales Only); INIS. 

In the absence of qualified Radiation and Industrial Safety (RIS) 
Surveyors during the off-shift, reactor operators are expected to be 
able to carry out many of the surveyor's routine duties, including 
first response to incidents that may occur during the off-shift. A 
training program involves continuous evaluation of an operator 
against performance standards, and the operator has to meet 
these standards before progressing to the next stage of the pro- 
gram. The initial training is carried out in a classroom environment, 
and includes workshops. The final part of the course consists of 
on-the-job training with a qualified RIS Surveyor. Successful com- 
pletion of this final stage allows the reactor operator to be certified 
to perform routine radiation surveys, but does not qualify the oper- 
ator as a certified RIS Surveyor. 


11455 (INIS-mf-13402, pp. 3.4-1-3.4-3) Radiation and indus- 
trial safety training for reactor operators. Brown, C.P. (Atomic 
Energy of Canada Ltd., Pinawa, MB (Canada). Whiteshell Nuclear 
Research Establishment); Blais, D. Canadian Nuclear Association, 
Toronto, ON (Canada); Canadian Nuclear Society, Toronto, ON 
(Canada). 1991. [311] (CONF-9106378—: Annual conference of the 
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Canadian Nuclear Association (CNA) and the Canadian Nuclear 
Society (CNS), Saskatoon (Canada), 9-12 Jun 1991). In Confer- 
ence summaries: Summaries of the 31. Canadian Nuclear 
Association annual conference, and the 12. Canadian Nuclear So- 
ciety annual conference. Order Number DE93610782. Source: 
OSTI; NTIS (US Sales Only); INIS. 

See proceeding for full document. 

Short communication. REACTOR OPERATORS/education; PER- 
FORMANCE TESTING; RADIATION MONITORING; RADIATION 
PROTECTION; EDUCATION 


11456 (INIS-mf-13405) National emergency plan for nu- 
clear accidents. Department of Energy, Dublin (Ireland). Oct 1992. 
[47] Source: OSTI; NTIS (US Sales Only); INIS. 

The national emergency plan for nuclear accidents is a plan of 
action designed to provide a response to accidents involving the 
release or potential release of radioactive substances into the envi- 
ronment, which could give rise to radiation exposure to the public. 
The plan outlines the measures which are in place to assess and 
mitigate the effects of nuclear accidents which might pose a radio- 
logical hazard in ireland. It shows how accident management will 
operate, how technical information and monitoring data will be col- 
lected, how public information will be provided and what measures 
may be taken for the protection of the public in the short and long 
term. The plan can be integrated with the Department of Defence 
arrangements for wartime emergencies. 


11457 (INIS-mf-13451) Annual report and accounts of the 
Nuclear Energy Board 1991. Radiological Protection Inst. of Ire- 
land (Ireland). [1992]. [36] Source: OSTI; NTIS (US Sales Only); 
INIS. 

In a year which saw the passing into law of the Radiological Pro- 
tection Act 1991, and on the international scene the publication of 
new Recommendations by the International Commission on Radio- 
logical Protection, the Nuclear Energy Board deepened the 
emphasis of its work on the protection of the public and the envi- 
ronment against the risks associated with ionising radiation. This it 
did particularly through its programme of monitoring of both artifi- 
cial and natural radioactivity in the environment, regulation of uses 
of ionising radiation in medicine and industry, development of 
emergency response capability and participation in international re- 
search activities. 


11458 (INIS-XN-426) NEA activities in 1991. 20. Annual re- 
port of the OECD Nuclear Energy Agency. Nuclear Energy 
Agency, 75 - Paris (France). 1992. [65] (In French, English). 
Source: OSTI; NTIS (US Sales Only); INIS. 

Also published in french. 

This annual report gives informations on OECD Nuclear Energy 
Agency activities in 1991. This report is divided into ten chapters: 
1 Trends in nuclear power. 2 Nuclear development and the fuel cy- 
cle. 3 Nuclear safety and regulation. 4 Radiation protection. 5 
Radioactive waste management and disposal. 6 Nuclear science: 
Reactor physics, nuclear data, NEA data bank. 7 Joint projects and 
coordinated research programs. 8 Legal affairs. 9 informations pro- 
grams. 10 relations with non-member countries. 


11459 


(INS—0-93-01) Inspection of Forrestal parking permit 
allocation and assignments. USDOE Office of Inspector General, 
Washington, DC (United States). Office of Inspections. 16 Dec 


1992. 26p. Sponsored by USDOE, Washington, 
States). Source: OSTI (Free of Charge). 

The purpose of this inspection was to review the process cr allo- 
cating and assigning parking permits at the Forrestal building. 
Specifically, we sought to determine the roles and responsibilities 
of Department of Energy (DOE) officials involved in the administra- 
tion of the Forrestal parking permit process during the period June 
1, 1991 to February 1, 1992. We also sought to determine if the al- 
location and assignment of Forrestal building parking spaces was 
implemented in accordance with Federal and DOE requirements. 
For our review, we interviewed the Headquarters officials involved 
in the administration of the parking permit allocation and 
assignment process. We also reviewed parking permit files and as- 
sociated documentation for the period June 1, 1991 through 
February 1, 1992. In addition, we conducted a limited sampling of 
parking permits that were revoked during July and August 1991 to 


DC (United 





assess if they were processed in compliance with applicable regu- 
lations. We found no evidence that the actions by the Special 
Assistant to the Secretary (White House Liaison) and the other 
members of the parking committee regarding the issuance and 
revocation of parking permits were for any reason other than a de- 
sire to ensure that only individuals having a legitimate basis for a 
parking permit were issued a permit. However, we found that deci- 
sions by the parking committee regarding revocation of permits and 
appeals of revocation decisions were not always documented, nor 
were there written guidelines or procedures to govern the activities 
of the committee. In our view, the lack of written guidelines and 
procedures resulted in the use of invalidated personal knowledge 
by the parking committee in making decisions involving the revoca- 
tion of parking permits and led to inconsistencies in the notification 
of individuals about the associated appeal process. 


11460 (INS-T-509) Research activities by INS cyclotron fa- 
cility: List of publications in 1986 - 1991. Tokyo Univ., Tanashi 
(Japan). Inst. for Nuclear Study. Jun 1992. 50p. Order Number 
DE93764368. Source: OSTI; NTIS; INIS. 

Research activities made by the cyclotron facility and the related 
apparatuses at Institute for Nuclear Study (INS), University of 
Tokyo, have been reviewed in terms of the associated scientific 
publications. This publication list, which is to be read as a continu- 
ation of INS-Rep.-608 (October, 1986), includes experimental 
works on low-energy nuclear physics, accelerator technology, in- 
strumental developments, radiation physics and other applications 
in interdisciplinary fields. The publications are classified into the fol- 
lowing four categories. (A) : Internal reports published in INS. (B) : 
Publications in international scientific journals on experimental 
research works done by the cyclotron facility and the related appa- 
ratuses at INS. Those made by outside users are also included. 
(C) : Publications in international scientific journals on experimental! 
low-energy nuclear physics, which have been done by the staff of 
INS Nuclear Physics Division using facilities outside INS. (D) : 
Contributions to international conferences. (author). 


11461 (NEI-NO—295) National Institute for Radiation Hy- 
giene - Annual Report 1991. Statens Inst. for Straalehygiene, Oslo 
(Norway). 1992. [27] (In Norwegian). Source: OSTI; NTIS; INIS. 
The report describes the activities at the National Institute for 
Radiation Hygiene, Norway during 1991. Lists of staff, publications, 
lectures and conference papers are included, together with a sum- 


mary of participation in international working groups etc. 6 figs., 2 
tabs. 


11462 (NKS—90-2(rev.)) The Nordic programme for nuclear 
safety 1990-1993: Handbook for programme coordinators and 
project leaders concerning organization and administration. 
Soerensen, H.C. Nordisk Kernesikkerhedsforskning, Roskilde (Den- 
mark). Feb 1992. [59] (In Danish, Swedish, Norwegian). Source: 
OSTI; NTIS; INIS. 

The handbook is primarily for the use of programme coordinators 
and project leaders in connection with the carrying out of the 
Nordic nuclear safety programme 1990-1993. The practical admin- 
istrative functions related to the project, which ensure that the 
duties of the programme coordinators and project leaders are car- 
ried out according to similiar lines of direction, are clarified. The 
publication is a reference book which should give answers to prac- 
tical questions. It covers the subjects of reporting, annual planning, 
central accounting, financing, administration of economical func- 
tions and seminars. (AB). 


11463 (NKS—90-2(rev.)(app.)) The Nordic programme for 
nuclear safety 1990-1993: Supplement, containing addresses, 
to the ‘Handbook for Programme Coordinators and 
Project Leaders concerning Organization and Administration’. 
Soerensen, H.C. Nordisk Kernesikkerhedsforskning, Roskilde (Den- 
mark). Mar 1992. [82] (In Danish). Source: OSTI; NTIS; INIS. 

The supplement contains a name-and-address list relevant to the 
Nordic Nuclear Safety Programme 1990-1993 and covering consor- 
tiums, reference groups, programme coordinators, project leaders 
and project participants. (AB). 


11464 (ORNL/TM-11908) Evacuation research: A re 
assessment. Vogt, B.M.; Sorensen, J.H. Oak Ridge National Lab., 
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TN (United States). Nov 1992. 84p. Sponsored by Department of 
Defense, Washington, DC (United States); Federal Emergency 
Management Agency, Washington, DC (United States). DOE Con- 
tract ACO5-840R21400. Order Number DE93004096. Source: 
OSTI; NTIS; GPO Dep. 

During the 1985 review of several plants technical specifications 
the US Nuclear Regulatory Commission (NRC) staff found that the 
protection system designs of some plants did not provide as com- 
plete a degree of online (at power) protection system surveillance 
testing capability as other plants undergoing staff review and evalu- 
ation at that time. This raised questions about the online testability 
of protection systems and the possibility that some nuclear power 
plant designs may not provide for complete online testing of their 
protection systems. Therefore, Generic Safety Issue (GSI)-120, 
“Online Testability of Protection Systems” was initiated. Project 
scope was limited to the Engineered Safety Features (ESFs) 
instrumentation and control testing. The major issue of concern rel- 
ative to the resolution of GSI-120 deals with those ESF systems/ 
components that cannot be tested during power operation, as actu- 
ating these systems/components could result in unwanted plant 
transient or trip conditions. These systems/components are tested 
during shutdown conditions. This report provides analysis and eval- 
uation findings based on the review of selected issues necessary 
for the resolution of GSI-120. It also provides recommendations to 
close out GSI-120 and that no new requirements be placed on li- 
censees of commercial light water nuclear power plants. 


11465 (RISO-R-624) Environmental Science and Technol- 
ogy department. Annual report 1991. Jensen, A.; Gunderson, V.; 
Hansen, H.; Gissel Nielsen, G.; Nielsen, O.J.; Oestergaard, H. 
(eds.). Risoe National Lab., Roskilde (Denmark). Environmental 
Science and Technology Dept. Jun 1992. [84] Source: OSTI; NTIS; 
INIS. 

Selected activities in the Environmental Science and Technology 
Department during 1991 are presented. The research approach in 
the department is predominantly experimental. The research topics 
emphasized are introduced and reviewed in chapters one to seven: 
1. Introduction, 2. The Atmosphere, 3. Plant Genetics and Resis- 
tance Biology, 4. Plant Nutrition, 5. Geochemistry, 6. Ecology, 7. 
Other activities. The Department's contribution to national and inter- 
national collaborative research programmes is presented together 
with information about large facilities managed and used by the de- 
partment. Information about the department's education and training 
activities are included in the annual report along with lists of publi- 
cations, publications in press, lectures and poster presentations. 
Further, names of the scientific and technical staff members, Ph.D. 
students and visiting scientists are listed. (au) (23 ills., 58 refs.). 


11466 (TRITA-ALF-91-04) Reports from the Department of 
Fusion Plasma Physics: Index and abstracts 1991. Royal Inst. 
of Tech., Stockholm (Sweden). Dept. of Fusion Plasma Physics. 
Mar 1992. [21] Source: OSTI; NTIS; INIS. 

Lists papers on controlled thermonuclear fusion and plasma 
physics. 13 papers have been abstracted separately. The papers 
have been presented during 1991. 
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Refer also to citation(s) 7754, 7755, 7756, 7757, 7758, 7759, 
7888, 7889, 7895, 7958, 8046, 8090, 8103, 8384, 8439, 8488, 
8489, 8504, 8507, 8529, 8537, 8539, 8561, 8564, 8603, 8613, 
8650, 8698, 8699, 8700, 8701, 8703, 8705, 8710, 8717, 8718, 
8730, 8731, 8732, 8733, 8735, 8739, 8745, 8755, 8769, 8776, 
8803, 8827, 8833, 8834, 8844, 8845, 8868, 8873, 8920, 8958, 
8960, 8980, 8999, 9003, 9061, 9064, 9071, 9073, 9151, 9152, 
9237, 9262, 9269, 9272, 9277, 9278, 9309, 9318, 9347, 9521, 
9630, 9707, 9789, 9793, 9808, 9816, 9819, 9822, 9827, 9831, 
9834, 9842, 9843, 9854, 9856, 9866, 9868, 9875, 10026, 10063, 
10079, 10081, 10091, 10101, 10143, 10153, 10175, 10218, 10302, 
10344, 10434, 10513, 10555, 10556, 10557, 10559, 10565, 10575, 
10656, 10671, 10739, 11039, 11058, 11139, 11141, 11142, 11168, 
11194, 11275, 11288, 11418, 11605 
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11467 (ANL—92/33) COMMIX-1AR/P: A_ three-dimensional 
transient single-phase computer program for thermal hy- 
draulic analysis of single and multicomponent systems: 
Volume 2, User’s guide. Garner, P.L.; Blomquist, R.N.; Gelbard, 
E.M. Argonne National Lab., IL (United States). Sep 1992. 560p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-31109-ENG-38. Order Number DE93006044. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The COMMIX-1AR/P computer program is designed for analyz- 
ing the steady-state and transient aspects of single-phase fluid flow 
and heat transfer in three spatial dimensions. This version is an 
extension of the modeling in COMMIX-1A to include multiple fluids 
in physically separate regions of the computational domain, model- 
ing descriptions for pumps, radiation heat transfer between 
surfaces of the solids which are embedded in or surround the fluid, 
a k-e model for fluid turbulence, and improved numerical tech- 
niques. The porous-medium formulation in COMMIX allows the 
program to be applied to a wide range of problems involving both 
simple and complex geometrical arrangements. The input prepara- 
tion and execution procedures are presented for the 
COMMIX-1AR/P program and several postprocessor programs 
which produce graphical displays of the calculated results. 


11468 (ANL-AMD-TM-—235) Flexible cubic spline interpola- 
tion. Abu-Shumays, |.K. Argonne National Lab., iL (United States). 
Mar 1972. 26p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-31109-ENG-38. Order Number 
DE93006407. Source: OSTI; NTIS; GPO Dep. 

This report describes a simple, efficient, and flexible program for 
cubic spline interpolation in one dimension, suitable for inclusion in 
the ANL Subroutine Library and in an interactive timesharing sys- 
tem. Most of the cubic spline programs already available either 
restrict the boundary conditions to knowledge of the first derivative 
at both end points, or require the second derivatives to vanish at 
these points. The program described here removes these 
restrictions and enables the user to adopt boundary conditions ap- 
propriate for his own problem. The advantage is demonstrated for 


the extreme case of interpolating the function x log (1/x), which has 
singularities in all its derivatives at x = 0. 


11469 (ANL/MCS/CP-—78196) The canonical forms of a lat- 
tice rule. Lyness, J.N. Argonne National Lab., IL (United States). 
[1992]. 15p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-31109-ENG-38. (CONF-9211161-1: 4. 
numerical integration conference, Oberwolfach (Germany), 8-14 
Nov 1992). Order Number DE93005686. Source: OSTI; NTIS; 
GPO Dep. 

Much of the elementary theory of lattice rules may, be presented 
as an elegant application of classical results. These include Kro- 
necker group representation theorem and the Hermite and Smith 
normal forms of integer matrices. The theory of the canonical form 
is a case in point. In this paper, some of this theory is treated in a 
constructive rather than abstract manner. A step-by-step approach 
that parallels the group theory is described, leading to an algorithm 
to obtain a canonical form of a rule of prime power order. The 
number of possible distinct canonical forms is derived, and this is 
used to determine the number of integration lattices having speci- 
fied invariants. 


11470 (ANL/MCS-TM-172) An entry in the 1992 Overbeek 
theorem-proving contest. Lusk, E.L.; McCune, W.W. Argonne 
National Lab., IL (United States). Nov 1992. 42p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-31109- 
ENG-38. Order Number DE93004735. Source: OSTI; NTIS; GPO 
Dep. 

The Conference on Automated Deduction (CADE) has been for 
nearly twenty years a meeting where both theoreticians and sys- 
tem implementors present their work. Feeling perhaps that the 
conference was becoming dominated by the theoreticians, Ross 
Overbeek proposed at CADE-10 in 1990 a contest to stimulate 
work on the implementation and use of theorem-proving systems. 
The challenge was to prove a set of theorems, and do so with a 
uniform approach. That is, it was not allowed to set parameters in 
the system to specialize it for individual problems. There were ac- 
tually two separate contests, one represented by a set of seven 
problems designed to test basic inference components, and the 
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other represented by a set of ten problems designed to test 
equality-based systems. This paper describes our experiences in 
preparing to enter the contest with OTTER and Roo, two systems 
developed at Argonne National Laboratory. Roo is a parallel ver- 
sion of OTTER, but has such different behavior in some cases that 
we treat them as separate entries. We entered each of them in 
both contests. Some of the problems are difficult ones; and al- 
though many of the problems had been done before with OTTER, 
in each case we had set OTTER’S many input parameters in a 
way customized to the problem at hand, and chosen a set of sup- 
port that appeared to us to be most natural. It was a challenge to 
come up with a uniform set of parameter settings and a information 
algorithm for picking the set of support that would allow OTTER to 
prove each of the theorems. 


11471 (BNL-NUREG-48226) On the prior probabilities for 
two-stage Bayesian estimates. Kohut, P. Brookhaven National 
Lab., Upton, NY (United States). [1992]. 5p. Sponsored by Nuclear 
Regulatory Commission, Washington, DC (United States). DOE 
Contract AC02-76CH00016. (CONF-930116-35: Probabilistic 
safety assessment international topical meeting (PSA 93), Clearwa- 
ter Beach, FL (United States), 27-29 Jan 1993). Order Number 
DE93006389. Source: OSTI; NTIS; INIS; GPO Dep. 

The method of Bayesian inference is reexamined for its applica- 
bility and for the required underlying assumptions in obtaining and 
using prior probability estimates. Two different approaches are sug- 
gested to determine the first-stage priors in the two-stage Bayesian 
analysis which avoid certain assumptions required for other tech- 
niques. In the first scheme, the prior is obtained through a true 
frequency based distribution generated at selected intervals utiliz- 
ing actual sampling of the failure rate distributions. The population 
variability distribution is generated as the weighed average of the 
frequency distributions. The second method is based on a non- 
parametric Bayesian approach using the Maximum Entropy 
Principle. Specific features such as integral properties or selected 
parameters of prior distributions may be obtained with minimal as- 
sumptions. It is indicated how various quantiles may also be 
generated with a least square technique. 


11472 (CEA-N-2683) Neutron transport on the connection 
machine. Robin, F. CEA Centre d'Etudes de Bruyeres-le-Chatel, 
91 (France). Dec 1991. [52] (In French). Source: OSTI; NTIS (US 
Sales Only); INIS. 

Monte Carlo methods are heavily used at CEA and account for a 
a large part of the total CPU time of industrial codes. In the present 
work (done in the frame of the Parallel Computing Project of the 
CEL-V Applied Mathematics Department) we study and implement 
on the Connection Machine an optimised Monte Carlo algorithm for 
solving the neutron transport equation. This allows us to investigate 
the suitability of such an architecture for this kind of problem. This 
report describes the chosen methodology, the algorithm and its 
performances. We found that programming the CM-2 in CM For- 
tran is relatively easy and we got interesting performances as, on a 
16 k, CM-2 they are the same level as those obtained on one pro- 
cessor of a CRAY X-MP with a well optimized vector code. 


11473 (CIEMAT-682) Numerical resolution of 
N-dimensional Fokker-Plank stochastic equations. Garcia- 
Olivares, A.; Muoz, A. Centro de Investigaciones Energeticas, 
Medioambientales y Tecnologicas (CIEMAT), Madrid (Spain). 1992. 
108p. (In Spanish). Order Number DE93755557. Source: OSTI; 
NTIS. 

This document describes the use of a library of programs able to 
solve stochastic Fokker-Planck equations in a N-dimensional 
space. the input data are essentially: (i) the initial distribution of the 
stochastic variable, (ii) the drift and fluctuation coefficients as a 
function of the state (which can be obtained from the transition 
probabilities between neighboring states) and (iii) some parameters 
controlling the run. A last version of the library accepts sources 
and sinks defined in the states space. The output is the temporal 
evolution of the probability distribution in the space defined by a N- 
dimensional grid. Some applications and readings in Synergetics, 
Self-Organization, transport phenomena, Ecology and other fields 
are suggested. If the probability distribution is interpreted as a 
distribution of particles then the codes can be used to solve the N- 
dimensional problem of advection-diffusion. (author) 21 fig. 16 ref. 
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11474 (CNIC—00390, pp. 58-70) Spline fitting for multi-set 
data with knot optimization. Liu Tingjin; Zhou Hongmo; Liu Ren- 
qiu. Chinese Nuclear Data Center, Beijing, BU (China). Dec 1989. 
(CNDC—0003.). In Communication of nuclear data progress: No. 2 
(1989). [79] Order Number DE93612914. Source: OSTI; NTIS (US 
Sales Only); INIS. 

A spline fit method and program for multi-set data have been de- 
veloped. Following improvements have been made: any order 
spline as base, knot optimization and accurate calculation for error 
of fit value. The program has been used in practical evaluation of 
nuclear data. 


11475 (CNIC—00599) A flexible modelling software for data 
acquisition. Shu Yantai (inst. of Plasma Phys., Academia Sinica, 
Heifei (China)); Chen Yanhui; Yang Songqi; Liu Genchen. China 
Nuclear Information Centre, Beijing, BU (China). Mar 1992. [12] 
(ASIPP-0031.). Source: OSTI; NTIS (US Sales Only); INIS. 

A flexible modelling software for data acquisition is based on an 
event-driven simulator. It can be used to simulate a wide variety of 
systems which can be modelled as open queuing networks. The 
main feature of the software is its flexibility to evaluate the perfor- 
mance of various data acquisition system, whether pulsed or not. 
The flexible features of this software as follow: The user can 
choose the number of processors in the model and the route which 
every job takes to move the model. the service rate of a processor 
is automatically adapted. The simulator has a pipe-line mechanism. 
A job can be divided into several segments and a processor may 
be used as a compression component etc. Some modelling 
techniques and applications of this software in plasma physics lab- 
oratories are also presented. 


11476 (CONF-8907166-, pp. 107-111) Bayes methods for 
combining dose-response studies. DuMouchel, W. (BBN Soft- 
ware Products Corp., Cambridge, MA (US)). American Statistical 
Association, Alexandria, VA (United States); Electric Power Re- 
search Inst., Palo Alto, CA (United States). May 1990. From 8. 
annual American Statistical Association conference on radiation 
and heaith: health effects of electric and magnetic fields: statistical 
support for research strategies; Cooper Mountain, CO (United 
States); 9-13 Jul 1989. In ASA conference on radiation and health: 
Heatth effects of electric and magnetic fields: Statistical support for 
research strategies. 113p. Order Number DE93004099. Source: 
OSTI; NTIS; INIS. 

This paper discusses Bayesian statistical methods for combining 
or summarizing the results from multiple dose-response studies. 
The problem is treated as one of metaanalysis. A common compli- 
cation arises when the dose-response studies are based on 
different species, or when it is desired to extrapolate from animals 
to humans. The Bayesian modeling process starts out by specify- 
ing components of variation corresponding to (a) expected 
differences between studies, (b) unpredictable differences between 
studies, and (c) sampling variability within each study. Next, the 
available scientific knowledge about these sources of variation is 
incorporated into the model by the use of prior distributions on the 
parameters of the model. Standard computations for a Bayesian 
hierarchical model then lead to the posterior distributions of the pa- 
rameters which are used to answer questions of interest. After 
reviewing two dose-response metaanalyses from the literature, the 
paper concludes with a general discussion. 6 refs., 1 fig., 1 tab. 


11477 (DOE/ER/25106—1-Vol.1, pp. 10, Paper 1) Recent de- 
velopments in algebraic multigrid methods. Qianshun Chang 
(Institute of Applied Mathematics, Beijing (CN)); Wong, Yau Shu. 
Front Range Scientific Computations, Inc., Boulder, CO (United 
States); Colorado Univ., Denver, CO (United States). [1992]. In 
Copper Mountain conference on iterative methods. Volume 1. 
378p. Order Number DE93004993. Source: OSTI; NTIS. 

In this paper, a new approach for the algebraic multigrid (AMG) 
method is presented. The development of new algorithms for the 
restriction operators, the coarse grid operators and the interpolation 
formula are reported. Comparisons with the standard AMG method 
developed by Ruge and Stuben indicate that the new AMG method 
is superior. Since not only a significant reduction in computing time 
for the setup phase is achieved, but the range of applications has 
also been enlarged to include some non- diagonally dominant ma- 
trices for which the standard AMG method fails to converge. 


11478 (DOE/ER/25106—-1-Vol.1, pp. 13, Paper 2) Multigrid 
for mixed boundary integral equations. Bond, D.M. (Cornell 
Univ., Ithaca, NY (US)); Vavasis, S.A. Front Range Scientific Com- 
putations, Inc., Boulder, CO (United States); Colorado Univ., 
Denver, CO (United States). [1992]. In Copper Mountain confer- 
ence on iterative methods. Volume 1. 378p. Order Number 
DE93004993. Source: OSTI; NTIS. 

The authors consider multigrid methods for boundary integral 
equations arising from Laplace problems. If the boundary condi- 
tions are a mixture of Dirichlet and Neumann boundary conditions, 
this leads to integral equations that are a mixture of first and sec- 
ond kind. We propose a multigrid scheme for these equations. The 
smoothing operator we propose is based on earlier work by Vava- 
sis and is similar on the Dirichlet portion of the problem to a recent 
analysis of Bramble, Leyk, and Pasciak. Computational results are 
given for three two-dimensional domains. We also sketch an analy- 
sis for a model problem. Then we show how to incorporate a 
sparse wavelet representation of the integral operators into the 
multigrid algorithm. The sparse representation is a variant of the 
proposal by Beylkin, Coffman and Rokhlin. This representation im- 
proves the asymptotic running time of each multigrid V-cycle. 


11479 (DOE/ER/25106—1-Vol.1, pp. 1, Paper 3) A method for 
devising efficient multigrid smoothers for complicated PDE 
systems. Yavneh, |. (National Center for Atmospheric Research, 
Boulder, CO (US)). Front Range Scientific Computations, Inc., 
Boulder, CO (United States); Colorado Univ., Denver, CO (United 
States). [1992]. In Copper Mountain conference on iterative meth- 
ods. Volume 1. 378p. Order Number DE93004993. Source: OSTI; 
NTIS. 

A systematic approach is presented for gaining insight into com- 
plicated systems of partial differential equations, in order to 
construct efficient smoothers for multigrid solvers. The method is 
derived from local mode (smoothing) analysis and employs alge- 
braic graph theory, but it requires no knowledge of either in its 
implementation. It is applied to several problems, for which finding 
the best approach without such an analysis can be quite challeng- 
ing. 


11480 (DOE/ER/25106—1-Vol.1, pp. 1, Paper 4) Multigrid 
solvers and related uses. Brandt, A. Front Range Scientific Com- 
putations, Inc., Boulder, CO (United States); Colorado Univ., 
Denver, CO (United States). [1992]. In Copper Mountain confer- 
ence on iterative methods. Volume 1. 378p. Order Number 
DE93004993. Source: OSTI; NTIS. 

Multigrid algorithms solve general nonlinear elliptic systems in 
several dozen operations per unknown. The efficiency does not de- 
pend on boundary and boundary conditions, and was achieved 
even in the presence of free boundaries, singularities, local mesh 
refinements and topological charges (e.g., in Dirac equations). 
Through new techniques, the same efficiency is now obtainable for 
non-elliptic steady-state equations, including high-Reynolds flows 
and wave problems, for time-dependent equations, and even for 
dense matrix problems (e.g., those arising from integral equations 
and many body interactions). The parallel processing complexity is 
always polynomial in log n, where n is the number of unknowns. 
The main diagonals of the inverse of ann x n matrix, and also its 
determinant, can be calculated in 0 (n) to 0 (n log n) operations. 
When data are changed locally, the updating of the solution, the in- 
verse matrix and the determinant may cost only 0(1) to O(log n) 
operations per change. This is important, e.g., for quantum field 
computations. For little extra cost one can incorporate into the 
multigrid solver continuation processes, parameter and domain 
optimizations, system identification, etc. The multigrid structure fa- 
cilitates much more flexible discretization schemes, including local 
coordinate transformations, effectively different discretization for 
components of different smoothness scale, and natural regulariza- 
tion (with fast solution) for inverse problems. Recombination of 
iterants (polynomial acceleration) of multigrid solvers is needed 
only upon special situations and for just few iterants, and may 
sometimes be local. 


11481 (DOE/ER/25106-1-Vol.1, pp. 1, Paper 5) Multilevel 


methods for the solution of advection-dominated advection- 
diffusion equations on composite grids. Otto, J. Front Range 
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Scientific Computations, Inc., Boulder, CO (United States); Col- 
orado Univ., Denver, CO (United States). [1992]. In Copper 
Mountain conference on iterative methods. Volume 1. 378p. Order 
Number DE93004993. Source: OSTI; NTIS. 

We analyze the use of multilevel algorithms in the solution of 
advection-dominated advection-diffusion equations in one and two 
dimensions. In particular, we analyze the behavior of the so-called 
FAC scheme when applied to composite grid discretizations of 
such problems, where the discretization type is allowed to vary 
(eg., from upwind to centered differences) on the components of 
the grid. This analysis provides guidance in choosing appropriate 
discretization strategies for the coarse grids. In two dimensions, we 
suppose the problem to have been transformed, by an orthogonal 
coordinate mapping, in such a way that its characteristics are 
aligned with a Cartesian product grid. With the problem in this form, 
block Jacobi relaxation is shown to be an excellent smoother for 
multigrid as applied to problems on uniform subgrids. This allows 
us to formulate highly effective multi-level algorithms for the global 
equations that preserve the inherent parallel nature of the strongly 
advection-dominated problem. The ultimate numerical method de- 
veloped uses two-level FAC as an algebraic solver in a nested way 
to obtain an optimally efficient full multigrid-like algorithm. 


11482 (DOE/ER/25106-1-Vol.1, pp. 1, Paper 6) Multigrid 
solution of the diffusion equation with mixed finite-element bi- 
linear-discontinuous discretization. Dendy, J. (Los Alamos 
National Lab., NM (US)); Morel, J.E. Front Range Scientific Com- 
putations, Inc., Boulder, CO (United States); Colorado Univ., 
Denver, CO (United States). [1992]. In Copper Mountain confer- 
ence on iterative methods. Volume 1. 378p. Order Number 
DE93004993. Source: OSTI; NTIS. 

Adams and Martin have recently developed a mixed finite- 
element bi-linear-discontinuous discretization of the diffusion 
equation which can be used to precondition certain finite-element 
discretizations of the linear Boltzmann transport equation. This dif- 
fusion scheme yields a matrix which is non-symmetric, hence most 
standard solution techniques for diffusion matrices cannot be ap- 
plied to it. We have developed a defect multigrid method for 
solving this mixed finite-element diffusion equation on 2-D Carte- 
sian grids. A Fourier analysis has been performed which indicates 
a worst-case spectral radius of 0.5 for our method. Computational 
testing confirms this analysis. Because our trial space is discontin- 
uous, our fine-grid equations have four unknowns rather than one 
unknown at each spatial grid point. One V-cycle of our multigrid 
method begins with line relaxations on the fine-grid equations. 
These relaxations make the fine-grid errors nearly continuous. This 
allows us to use equations on the first coarse-grid which have only 
one unknown at each spatial point on the fine-grid. Thus the num- 
ber of spatial points on the first coarse-grid is the same as the 
number of spatial points on the fine-grid, but there are fewer un- 
knowns at each grid point. The diffusion discretization on the first 
coarse grid yields a symmetric positive-definite matrix with stan- 
dard nine-point coupling. This allows us to estimate the solution on 
the first coarse grid by performing one V-cycle of a black-box multi- 
grid scheme previously developed by Dendy. Once this solution 
has been estimated, we complete one V-cycle of our overall 
scheme by performing another set of line relaxations on the 
fine-grid equations. The theoretical aspects of our method are dis- 
cussed and computational results are presented. There results 
demonstrate the effectiveness of our multigrid solution technique. 


11483 (DOE/ER/25106—1-Vol.1, pp. 1, Paper 7) Analysis of 
V-cycle multigrid algorithms for forms defined by numerical 
quadrature. Bramble, J.H.; Goldstein, C.I.; Pasciak, J.E. Front 
Range Scientific Computations, Inc., Boulder, CO (United States); 
Colorado Univ., Denver, CO (United States). [1992]. In Copper 
Mountain conference on iterative methods. Volume 1. 378p. Order 
Number DE93004993. Source: OSTI; NTIS. 

We describe and analyze certain V-cycle multigrid algorithms 
with forms defined by numerical quadrature applied to the approxi- 
mation of symmetric second order elliptic boundary value 
problems. This approach can be used for the efficient solution of fi- 
nite element systems resulting from numerical quadrature as well 
as systems arising from finite difference discretizations. The results 
are based on a regularity free theory and hence apply to meshes 
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with local grid refinement as well as the quasi-uniform case. It is 
shown that uniform (independent of the number of levels) conver- 
gence rates hold for appropriately defined V-cycle algorithms with 
only one smoothing per grid. These results hold even on applica- 
tions without full elliptic regularity, e.g. a domain in R? with a crack. 


11484 (DOE/ER/25106—1-Vol.1, pp. 10, Paper 8) Sparse pre- 
conditioned lterative methods for dense linear systems. Yan, 
Yi (Univ. of Kentucky, Lexington (US)). Front Range Scientific 
Computations, Inc., Boulder, CO (United States); Colorado Univ., 
Denver, CO (United States). [1992]. In Copper Mountain confer- 
ence on iterative methods. Volume 1. 378p. Order Number 
DE93004993. Source: OSTI; NTIS. 

Two sparse preconditioned iterative methods are presented to 
solve dense linear systems arising in the solution of boundary inte- 
gral equations. In the first method, the sparse preconditioner is 
constructed simply by choosing a small block of elements in the 
coefficient matrix of a dense linear system. The two-grid method 
falls into this category when the dense linear system arises from 
the Nystrom method for a second kind boundary integral equation. 
In the second method, the sparse preconditioner is obtained 
through condensation of the coefficient matrix by finite Fourier 
transforms, which can be implemented efficiently using fast Fourier 
transforms. Both iterative methods involve only O(N?) arithmetic 
operations per iteration, and converge rapidly when the dense lin- 
ear systems arise from quadrature methods for boundary integral 
equations. Our numerical experiments demonstrate computational 
efficiencies of the methods. 


11485 (DOE/ER/25106-1-Vol.1, pp. 14, Paper 9) Semé- 
circulant preconditioners for first order systems of PDE. 
Holmgren, S. (Uppsala Univ. (SE)); Otto, K. Front Range Scientific 
Computations, Inc., Boulder, CO (United States); Colorado Univ., 
Denver, CO (United States). [1992]. In Copper Mountain confer- 
ence on iterative methods. Volume 1. 378p. Order Number 
DE93004993. Source: OSTI; NTIS. 

We consider solving time-dependent and time-independent sys- 
tems of first order PDE in 2D using a CG-like iterative method. The 
systems of equations are preconditioned using semi-circulant pre- 
conditioners. The main problems in constructing and analyzing the 
numerical methods are caused by the numerical boundary condi- 
tions required at the outflow boundaries. Analytical formulas for the 
eigenvalues are derived for scalar model problems with constant 
coefficients. For the time-independent problem it is proved that un- 
der certain conditions on the grid the spectrum asymptotically 
becomes two finite curve segments, which are independent of the 
number of gridpoints. The same type of result for the time- 
dependent problem has previously been established. These results 
make it is possible to analyze the asymptotic convergence rate for 
minimizing iterative methods like GMRES. The convergence 
properties are empirically verified. Based on semi-circulant precon- 
ditioners we construct a memory efficient direct solver for first order 
systems of PDE. It requires constant coefficients in one space di- 
rection, but allows numerical boundary conditions. For a square 
problem with n unknown variables, the factorization phase for this 
solver has O(n'-5)®g2n arithmetic complexity and the backsubstitu- 
tion is performed in O(nlog2,) arithmetic operations. 


11486 (DOE/ER/25106—1-Vol.1, pp. 9, Paper 10) Sparsified 
and incomplete sparse factored inverse preconditioners. Al- 
varado, F. (Univ. of Wisconsin, Madison (US)); Dag, H. Front 
Range Scientific Computations, Inc., Boulder, CO (United States); 
Colorado Univ., Denver, CO (United States). [1992]. In Copper 
Mountain conference on iterative methods. Volume 1. 378p. Order 
Number DE93004993. Source: OSTI; NTIS. 

Incomplete LU factorization is a valuable preconditioning ap- 
proach for sparse iterative solvers. An ‘ideal’ preconditioner for the 
iterative solution of Ax = b is A~' itself. This paper describes a 
preconditioner based on sparse approximations to the inverses and 
partitioned inverses of the L and U factors of A. These inverses and 
partitioned inverses are normally somewhat sparse. Their sparsity 
can be enhanced with suitable ordering and partitioning algorithms. 
Sparse approximations to these partitioned inverses can be ob- 
tained by discarding selected nonzero entries of these inverses. 
Experimental results indicate that the use of these approximate 
partitioned inverses as preconditioners results in excellent highly 





parallel preconditioners. The reasons for this performance are: 
first, perturbations to certain entries in these partitioned inverses 
do not propagate to the entire solution vector; second, the numeri- 
cal values of many of these partitioned nonzero entries are quite 
small. These new class of preconditioners could become a compet- 
itive alternative to ILU preconditioners for some applications. 


11487 (DOE/ER/25106—1-Vol.1, pp. 10, Paper 11) Precondi- 
tioned Toeplitz least squares iterations. Chan, R.H. (Univ. of 
Hong Kong (HK)); Nagy, J.G.; Plemmons, R.J. Front Range Scien- 
tific Computations, Inc., Boulder, CO (United States); Colorado 
Univ., Denver, CO (United States). [1992]. In Copper Mountain 
conference on iterative methods. Volume 1. 378p. Order Number 
DE93004993. Source: OSTI; NTIS. 

We consider the solution of least squares problems min ||b — 
Tx||2 by the preconditioned conjugate gradient method, for n-by-n 
complex Toeplitz matrices T of rank n. We use a circulant precon- 
ditioner C, derived using the T. Chan optimal preconditioner on 
n-by-n row blocks of T, such that C*C approximates T°T. For 
Toeplitz T that are generated by 27-periodic continuous complex- 
valued functions without any zeros, we prove that the singular 
values of the preconditioned matrix TC—' are clustered around 1. 
We show that if the condition number of T is of O(n%), a > O, then 
the least squares conjugate gradient method converges in at most 
O(a log n+1) steps. Since each iteration requires only O(m log n) 
operations using the FFT, it follows that the total complexity of the 
algorithm is then only O(alog?n + m log n). Conditions for superlin- 
ear convergence are given and numerical examples are provided 
illustrating the effectiveness of our methods. 


11488 (DOE/ER/25106—1-Vol.1, pp. 11, Paper 12) Practical 
improvement of the divide-and-conquer eigenvalue algorithms. 
Bini, D. (Universita di Pisa (IT)); Pan, V. Front Range Scientific 
Computations, Inc., Boulder, CO (United States); Colorado Univ., 
Denver, CO (United States). [1992]. In Copper Mountain confer- 
ence on iterative methods. Volume 1. 378p. Order Number 
DES3004993. Source: OSTI; NTIS. 

We present a practical modification of the recent divide-and- 
conquer algorithms of [3] for approximating the eigenvalues of a 
real symmetric tridiagonal matrix. In this modified version, we avoid 
the numerical stability problems of the algorithms of [3] but preserve 
their insensitivity to clustering the eigenvalues and the possibility to 
give a priori upper bounds on their computational cost for any input 
matrix. We confirm the theoretical effectiveness of our algorithms 
by numerical experiments. We also outline a further improvement 
based on the accelerated approximation of a secular function. 


11489 (DOE/ER/25106—1-Vol.1, pp. 8, Paper 13) A new sub- 
space iteration for extracting dominant eigenpairs. Luo, 
JennChing (Columbia Univ., New York, NY (US)). Front Range Sci- 
entific Computations, Inc., Boulder, CO (United States); Colorado 
Univ., Denver, CO (United States). [1992]. In Copper Mountain 
conference on iterative methods. Volume 1. 378p. Order Number 
DE93004993. Source: OSTI; NTIS. 

In scientific and engineering applications, subspace iterations 
play an important role in extracting dominant eigenpairs. Subspace 
iterations are based upon power method to construct a Ritz sub- 
space. Then, the dominant eigenpairs may be obtained by solving a 
generalized eigenvalue equation in the constructed Ritz subspace. 
In conventional approaches, procedures for Ritz subspace and 
eigensolution usually adopt the Cholesky decomposition. Since the 
Cholesky decomposition is not well suited in a parallel environment, 
the conventional subspace iteration cannot take full advantage of 
multiprocessor computers. This work will introduce a new strategy 
based upon two results of the Author's previous works to efficiently 
and economically extract dominant eigenpairs. The Author's previ- 
ous results involved in this work include an innovative technique 
for efficiently decomposing a symmetric matrix into its inverse, i.e. 
(K]—" = [L][L]’, and the third method for solving generalized eigen- 
value equations. This new strategy can be easily coded into 
computer codes and may provide an efficient procedure for extract- 
ing dominant eigenpairs in a parallel environment. Almost perfect 
performances on an AllianvFX8 multiprocessor are reported. 


11490 (DOE/ER/25106—1-Vol.1, pp. 1, Paper 14) A compari- 
son of some subspace iteration algorithms for large scale 


99 GENERAL AND MISCELLANEOUS 
9902 Mathematics and Computers 


nonsymmetric eigenvalue problems. Bai, Zhaojun (Univ. of Ken- 
tucky, Lexington (US)). Front Range Scientific Computations, inc., 
Boulder, CO (United States); Colorado Univ., Denver, CO (United 
States). [1992]. In Copper Mountain conference on iterative meth- 
ods. Volume 1. 378p. Order Number DE93004993. Source: OSTI; 
NTIS. 

In the last decade, compatative subspace iteration techniques 
have been developed for solving eigenvalue problems of a nonsym- 
metric matrix A. All these techniques reference the matrix A only 
through a user-provided subroutine to form the matrix-vector prod- 
uct Ax; hence, it is suitable for a large sparse problem. In this talk, 
the authors survey practical large scale nonsymmetric eigenvalue 
problems arising from applied sciences and engineering, and com- 
pare several methods, including the Schur-Rayleigh-Ritz subspace 
iteration method, the Krylov-Arnoldi subspace iteration method, and 
the Look-Ahead Lanczos method. The authors provide a personal 
view on whether or not they are in a position to build the black-box 
software package for the large scale nonsymmetric eigenvalue 
problems. Note: The paper is not included in the written report. 


11491 (DOE/ER/25106—1-Vol.1, pp. 10, Paper 15) Iterative 
solution of the eigenvalue problem in Hopf bifurcation for the 
Boussinesq equation. Mittelmann, H.S. (Arizona State Univ., 
Tempe (US)); Chang, K.T.; Jankowski, D.F.; Neitzel, G.P. Front 
Range Scientific Computations, Inc., Boulder, CO (United States); 
Colorado Univ., Denver, CO (United States). [1992]. In Copper 
Mountain conference on iterative methods. Volume 1. 378p. Order 
Number DE93004993. Source: OSTI; NTIS. 

Some of the most challenging eigenvalue problems arise in the 
stability analysis of solutions to parameter-dependent nonlinear 
partial differential equations. Linearized stability analysis requires 
the computation of a certain purely imaginary eigenvalue pair of a 
very large, sparse complex matrix pencil. A computational strategy, 
the core of which is a method of inverse iteration type with precon- 
ditioned conjugate gradients, is used to solve this problem for the 
stability of thermocapillary convection. This convection arises in the 
float-zone model of crystal growth governed by the Boussinesq 
equations. The results obtained complete the stability picture aug- 
menting the energy stability results (Mittelmann et al. 1992), here a 
real eigenvalue of a Hermitian eigenvalue problem had to be deter- 
mined, and recent experimental results. 


11492 (DOE/ER/25106-1-Vol.1, pp. 4, Paper 16) Estimates 
for interior eigenvalues of large nonsymmetric matrices. Mor- 
gan, R.B. (Univ. of Missouri, Columbia (US)); Zeng, Min. Front 
Range Scientific Computations, Inc., Boulder, CO (United States); 
Colorado Univ., Denver, CO (United States). [1992]. In Copper 
Mountain conference on iterative methods. Volume 1. 378p. Order 
Number DE93004993. Source: OSTI; NTIS. 

Finding interior eigenvalues of a large matrix is a difficult prob- 
lem. This is especially true for nonsymmetric matrices, because of 
the complex spectrum. Here we give a procedure for extracting ap- 
proximate eigenpairs from a subspace. It is related to the 
Rayleigh-Rite procedure [10], but is designed for finding interior 
eigenvalues. It can be applied to the Arnoldi method [12, 13] and 
other methods for nonsymmetric eigenvalue problems. 


11493 (DOE/ER/25106—1-Vol.1, pp. 1, Paper 17) An implic- 
itly restarted Arnoldi method for large scale eigenvalue 
problems. Sorensen, D.C. (Rice Univ., Houston, TX (US)); Vu, 
Phuong. Front Range Scientific Computations, Inc., Boulder, CO 
(United States); Colorado Univ., Denver, CO (United States). 
[1992]. In Copper Mountain conference on iterative methods. Vol- 
ume 1. 378p. Order Number DE93004993. Source: OSTI; NTIS. 
A variant of the Arnoldi method has been developed. This vari- 
ant employs an implicit restarting scheme that may be viewed as a 
truncation of the standard implicitly shifted QR-iteration for dense 
problems. Numerical difficulties and storage problems normally as- 
sociated with Arnoldi and Lanczos processes are avoided through 
this technique in a very effective way. Numerical comparisons with 
existing methods have motivated the development of mathematical 
software for large scale eigenvalue problems based upon this new 
variant of the Arnoldi Process. This software is well suited to mod- 
ern computer architectures. Parallelism within the scheme is 
obtained primarily through the matrix-vector operations that com- 
prise the majority of the work in the algorithm. The problem of 
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exploiting this parallelism in a portable and scalable way shall be 
discussed along with computational experience on some high per- 
formance computers. 


11494 (DOE/ER/25106-1-Vol.1, pp. 1, Paper 18) Iterative 
methods for computing certain eigenvalues of sparse nonsym- 
metric block structured matrices. Cliffe, K.A. (AEA Technology, 
Harwell, Oxon (GB)); Garratt, T.J.; Spence, A. Front Range Scien- 
tific Computations, Inc., Boulder, CO (United States); Colorado 
Univ., Denver, CO (United States). [1992]. In Copper Mountain 
conference on iterative methods. Volume 1. 378p. Order Number 
DE93004993. Source: OSTI; NTIS. 

This paper is concerned with the problem of computing a small 
number of eigenvalues of large sparse generalized eigenvalue 
problems arising from mixed finite element discretizations of time 
dependent equations modelling viscous incompressible flow. The 
eigenvalues of importance are those with smallest real part and 
can be used in a scheme to detect Hopf bifurcations. We introduce 
a modified Cayley transform of the generalized eigenvalue problem 
which overcomes a drawback of the usual Cayley transform ap- 
plied to such problems. Standard iterative methods are then 
applied to the transformed eigenvalue problem. Numerical experi- 
ments are performed on large matrices arising in a model of 
double diffusive convection. 


11495 (DOE/ER/25106—1-Vol.1, pp. 8, Paper 19) On decreas- 
ing the precision of matrix computations. Pan, V. (Lehman 
College, Bronx, NY (US)). Front Range Scientific Computations, 
Inc., Boulder, CO (United States); Colorado Univ., Denver, CO 
(United States). [1992]. In Copper Mountain conference on iterative 
methods. Volume 1. 378p. Order Number DE93004993. Source: 
OSTI; NTIS. 

If the magnitude of the inner product of two vectors is small and 
if one of them is filled with ‘short’ binary numbers, each repre- 
sented with only a few bits, then we decrease the precision of the 
computation of such an inner product (without affecting the output 
precision), and we extend this result to the iterative improvement 
algorithm for a linear system of equations, whose coefficients are 
represented by ‘short’ binary numbers. In particular, this gives us a 
chance to avoid the double precision computations at the stage of 
computing the residual vector. We achieve this by truncating both 
the least and the most significant digits of the operands, according 
to our new scheme of backward binary segmentation. We also 
briefly comment on algebraic segmentation, another technique for 
decreasing the precision of matrix computations. 


11496 (DOE/ER/25106—1-Vol.1, pp. 11, Paper 20) A general 
framework for iterative aggregation/disaggregation methods. 
Kafeety, H.D. (North Carolina State Univ., Raleigh (US)); Meyer, 
C.D.; Stewart, W.J. Front Range Scientific Computations, Inc., 
Boulder, CO (United States); Colorado Univ., Denver, CO (United 
States). [1992]. In Copper Mountain conference on iterative meth- 
ods. Volume 1. 378p. Order Number DE93004993. Source: OSTI; 
NTIS. 

Aggregation/disaggregation methods are an important class of 
methods for computing the stationary probabilities of large-scale 
Markov chains. For Markov chains which are nearly uncoupled, it- 
erative aggregation/disaggregation techniques can often result in 
sequences which converge at surprisingly rapid rates. But due to 
the variety of ways in which iterative aggregation/disaggregation 
methods are designed and implemented, it is generally necessary 
to analyze each algorithm in isolation, and it can be difficult to 
compare similarities and differences. The purpose of this paper is 
to help overcome this situation by presenting a general framework 
for iterative aggregation/disaggregation algorithms which can be 
used to analyze and compare different and rather general algo- 
rithms from the class. We will demonstrate how several of the best 
known IAD aigorithms fit within this general framework. 


11497 


and sufficient conditions for convergence of conjugate 
residual-like methods for solving linear singular systems. 
Zhang, Shaoliang (institute of Computational Fiuid Dynamics, 
Tokyo (JP)); Fujino, Seiji; Oyanagi, Yoshio. Front Range Scientific 
Computations, Inc., Boulder, CO (United States); Colorado Univ., 


(DOE/ER/25106—1-Vol.1, pp. 10, Paper 21) Necessary 
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Denver, CO (United States). [1992]. In Copper Mountain confer- 
ence on iterative methods. Volume 1. 378p. Order Number 
DE93004993. Source: OSTI; NTIS. 

We consider convergence of the conjugate residual-like methods 
which have the property of minimizing the norm of the residual 
vector over a Krylov subspace at every iterative step for solving lin- 
ear singular system. Breakdowns of algorithms of the conjugate 
residual-like methods are observed, discussed and analyzed. 
Moreover, necessary and sufficient conditions for convergence of 
the conjugate residual-like methods starting arbitrary initial guess 
are given. Estimation of the error bound is presented. The theory 


of convergence is applied to a discretization of Neumann boundary 
value problem. 


11498 (DOE/ER/25106-1-Vol.1, pp. 13, Paper 22) On numer- 
ical analysis of conjugate gradient method. Woznicki, Z.1. 
(Institute of Atomic Energy, Otwock-Swierk (PL)). Front Range Sci- 
entific Computations, Inc., Boulder, CO (United States); Colorado 
Univ., Denver, CO (United States). [1992]. In Copper Mountain 
conference on iterative methods. Volume 1. 378p. Order Number 
DE93004993. Source: OSTI; NTIS. 

The goal of this paper is to make a trial for evaluating the com- 
putational efficiency of the conjugate gradient method and to 
discuss some practical aspects important for the user with solving 
large and sparse systems of linear equations arising from the dis- 
cretization of boundary value problems for elliptic partial differential 
equations. The solution efficiency of different algorithms of the con- 
jugate gradient method is investigated by comparising to the 
computational work of the solution obtained from the standard 
method SLOR (line SOR). Comparisons are done with the same 
initial guess and stopping criteria in numerical experiments on test 
examples representative for nuclear engineering problems. Advan- 
tages in improving the rate of convergence in the SLOR method 


and resulting from the use of compensating initial guesses are 
demonstrated also. 


11499 (DOE/ER/25106—1-Vol.1, pp. 7, Paper 23) A note on 
CGS method. Li, Houshi (Univ. of Alberta, Edmonton (CA)); Wong, 
Yaushu; Jiang, Hong. Front Range Scientific Computations, Inc., 
Boulder, CO (United States); Colorado Univ., Denver, CO (United 
States). [1992]. In Copper Mountain conference on iterative meth- 
ods. Volume 1. 378p. Order Number DE93004993. Source: OSTI; 
NTIS. 

In this note, (GSM) conjugate gradients quared method is 
studied. We derive two algorithms: CGS(M) and S-CGS. Some nu- 
merical results of comparing regular CGS and our CGS(M) for 
some problems are presented. Our algorithms will be superior to 
the regular CGS algorithm on super computer. 


11500 (DOE/ER/25106—-1-Vol.1, pp. 11, Paper 24) A quasi 
minimal residual squared algorithm for non-Hermitian linear 
systems. Freund, R.W. (NASA Ames Research Center, Moffett 
Field, CA (US)); Szeto, T. Front Range Scientific Computations, 
Inc., Boulder, CO (United States); Colorado Univ., Denver, CO 
(United States). [1992]. In Copper Mountain conference on iterative 
methods. Volume 1. 378p. Order Number DE93004993. Source: 
OSTI; NTIS. 

Freund and Nachtigal have recently proposed the quasi-minimal 
residual algorithm (QMR) for solving general nonsingular non- 
Hermitian linear systems. The QMR method is based on the 
nonsymmetric Lanczos process and thus, like the latter, requires 
matrix-vector products with the coefficient matrix of the linear sys- 
tem, as well as with its transpose. In this paper, a variant of QMR 
is developed that does not involve the transpose of the coefficient 
matrix. Since its iterates are derived by squaring the residual poly- 
nomials of the standard QMR method, the proposed transpose-free 
scheme is called the quasi-minimal residual squared algorithm 
(QMRS). Results of numerical experiments are reported. 


11501 (DOE/ER/25106-1-Vol.1, pp. 1, Paper 25) Quasi- 
minimal variants of the BICGSTAB method for nonsymmetric 
linear systems. Chan, T.F.; Szeto, T.; Tong, C.H. Front Range 
Scientific Computations, Inc., Boulder, CO (United States); Col- 
orado Univ., Denver, CO (United States). [1992]. In Copper 
Mountain conference on iterative methods. Volume 1. 378p. Order 
Number DE93004993. Source: OSTI; NTIS. 





R. Freund recently proposed a variant of the Conjugate Gradient 
Squared (CGS) algorithm which ‘quasi-minimizes' the residual over 
the Krylov subspace generated by CGS. His algorithm has 
smoother convergence behavior than CGS and is transpose-free. 
Following Freund’s approach, we derive two similar methods by 
applying the quasi-minimal residual (QMR) principle to Van der 
Vorst’s BICGSTAB algorithm. Our motivation is to alleviate some of 
the numerical instability inherent in CGS. One variant quasi- 
minimizes over the same basis vectors for the Krylov subspace 
generated by BICGSTAB. The other variant modifies the steepest 
descent step in BICGSTAB in order to generate a better condi- 
tioned basis for the same Krylov subspace. Results of numerical 
experiments and comparisons will be presented. 


11502 (DOE/ER/25106-1-Vol.1, pp. 1, Paper 26) An imple- 
mentation of the QMR method based on coupled two-term 
recurrences. Freund, R.W. (NASA Ames Research Center, Moffett 
Field, CA (US)). Front Range Scientific Computations, Inc., Boulder, 
CO (United States); Colorado Univ., Denver, CO (United States). 
[1992]. In Copper Mountain conference on iterative methods. Vol- 
ume 1. 378p. Order Number DE93004993. Source: OSTI; NTIS. 

The biconjugate gradient method (BCG) for solving general 
non-Hermitian liner systems typically exhibits a rather irregular con- 
vergence behavior with wild oscillations in the residual norm. 
Furthermore, breakdowns-in the form of division by O-can occur in 
the BCG algorithm. Recently, Freund and Nachtigal proposed a 
BCG-type approach, the quasi-minimal residual method (QMR), 
that overcomes the problems of BCG. The QMR iterates are de- 
fined by a global quasi-minimization of the residual norm, which 
leads to smooth convergence curves. Possible breakdowns of the 
process are avoided by means of look-ahead techniques. In the 
original implementation of the QMR method, the Lanczos process 
with look-ahead is used to generate basis vectors for the underly- 
ing Krylov subspaces. In the Lanczos algorithm, these basis 
vectors are generated by means of three-term recurrences. It has 
been observed that, infinite precision arithmetic, vector iterations 
based on three-term recursion are usually less robust than mathe- 
matically equivalent coupled two-term vector recurrences. In this 
talk, we first propose a general look-ahead algorithm based on 
coupled two-term recursion for constructing basis vectors of Krylov 
subspaces. Implementation details are given and the look-ahead 
strategy is described. Based on this algorithm we then derive a 
new implementation of the QMR method, and we present some of 
its properties. Results of numerical experiments with the resulting 
algorithm and the original implementation of the QMR method are 
reported. Finally, we consider a transpose-free variant of the QMR 
method, the TFQMR algorithm of Freund, and we discuss the use 
of the proposed look-ahead strategies to avoid possible break- 
downs in TFQMR. 


11503 (DOE/ER/25106—1-Vol.1, pp. 9, Paper 27) Further ex- 
periences with GMRESR. Vuik, C. (Delft Univ. of Technology 
(NL)). Front Range Scientific Computations, Inc., Boulder, CO 
(United States); Colorado Univ., Denver, CO (United States). 
[1992]. In Copper Mountain conference on iterative methods. Vol- 
ume 1. 378p. Order Number DE93004993. Source: OSTI; NTIS. 
The GMRES method proposed in [4] is a popular method for the 
iterative solution of sparse linear systems with an unsymmetric 
nonsingular matrix. We propose in [7] a variant of the GMRES 
algorithm, GMRESR, in which it is allowed to take a different pre- 
conditioner in each iteration step. Here some properties of this 
approach are discussed and illustrated with numerical experiments. 


We compare GMRESR with GMRES, BI-CGSTAB [5] and FGM- 
RES [3]. 
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(DOE/ER/25106—1-Vol.1, pp. 12, Paper 28) Alternating 
direction preconditioning for nonsymmetric systems of linear 
equations. Starke, G. (Universitaet Karlsruhe (DE)). Front Range 
Scientific Computations, Inc., Boulder, CO (United States); Col- 


orado Univ., Denver, CO (United States). [1992]. In Copper 
Mountain conference on iterative methods. Volume 1. 378p. Order 
Number DE93004993. Source: OSTI; NTIS. 

Preconditioning strategies based on the application of the ADI 
(alternating direction implicit) method to large systems of linear 
equations of the form (H + V)u = f , where both H and V can be 
‘easily inverted’, are presented and analyzed. Besides other 
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applications, such systems arise naturally from finite difference dis- 
cretizations of two-dimensional elliptic boundary value problems. 
Our emphasis is on the case where H and V are nonsymmetric. 
The use of alternating direction preconditioning is especially attrac- 
tive for massively parallel computers since, during each iteration, a 
large number of tridiagonal systems have to be solved simultane- 
ously. Numerical experiments are presented comparing ADI with 
other preconditioners for some examples of discretized nonself- 


adjoint elliptic boundary value problems including nonseparable 
examples. 


11505 (DOE/ER/25106-1-Vol.1, pp. 10, Paper 29) A 
spectrum enveloping technique for convection-diffusion com- 
putations. Manoranjan, V.S. (Washington State Univ., Pullman 
(US)); Drake, R. Front Range Scientific Computations, inc., Boul- 
der, CO (United States); Colorado Univ., Denver, CO (United 
States). [1992]. In Copper Mountain conference on iterative meth- 
ods. Volume 1. 378p. Order Number DE93004993. Source: OSTI; 
NTIS. 

In a convection-diffusion equation, if the convection term is very 
dominant, the linear system of equations which result from either 
finite-differencing or finite elementing will not have a strictly 
diagonally dominant coefficient matrix. So, if one tries a standard it- 
eration method (Jacobi or Gauss-Seidel) to solve the linear system 
of equations, the iteration matrix may not satisfy the spectral radius 
condition for convergence and hence no converging solution may 
be obtained. The problem can be overcome, under certain condi- 
tions, if one uses the two step iteration/spectrum enveloping 
procedure of de Pillis in the format of a Jacobi method. This paper 
extends the two step iteration/spectrum enveloping idea to a 
Gauss-Seidel format for a model convection-diffusion problem. 


11506 (DOE/ER/25106—-1-Vol.1, pp. 9, Paper 30) Physically 
motivated domain decomposition preconditioners. Ashby, S.F. 
(Lawrence Livermore National Lab., CA (US)); Saylor, P.E.; 
Scroggs, J.S. Front Range Scientific Computations, inc., Boulder, 
CO (United States); Colorado Univ., Denver, CO (United States). 
[1992]. In Copper Mountain conference on iterative methods. Vol- 
ume 1. 378p. Order Number DE93004993. Source: OSTI; NTIS. 
We combine asymptotic analysis and domain decomposition to 
derive preconditioners for use in the iterative solution of linear sys- 
tems associated with singularly-perturbed partial differential 
equations. The analysis is used to obtain the first term in a uniform 
asymptotic expansion of the solution. This requires a ‘natured’ de- 
composition of the computational domain in which each subdomain 
exhibits a fundamentally different type of physical behavior. One or 
more terms of the original PDE are then identified with this behav- 
ior, and these ‘partial’ operators are individually discretized and 
assembled into a preconditioner. Several variants of these ‘physi- 
cally motivated domain decomposition’ preconditioners are 
compared to standard preconditioners in the GMRES method on a 


linear two-dimensional singularly-perturbed convection-diffusion 
equation. 


11507 (DOE/ER/25106—1-Vol.1, pp. 2, Paper 31) Precondi- 
tioners for non-symmetric dense systems of boundary 
element equations. Barra, L.P.S. (Federal Univ. of Rio de Janeiro 
(BR)); Coutinho, A.L.G.A.; Mansur, W.J.; Telles, J.C.F. Front 
Range Scientific Computations, Inc., Boulder, CO (United States); 
Colorado Univ., Denver, CO (United States). [1992]. In Copper 
Mountain conference on iterative methods. Volume 1. 378p. Order 
Number DE93004993. Source: OSTI; NTIS. 

Iterative methods for solving large non-symmetric systems of lin- 
ear equations have been applied mostly to sparse systems. The 
efficiency of iterative methods have been also tested in the solution 
of dense systems, mainly those derived from the Boundary Ele- 
ment Method (BEM) (1). Initial applications of iterative algorithms to 
solve BEM equations had not shown good results (2). However, 
Mansur et al (3), studied several algorithms including a few pre- 
conditioners and found that the preconditioned Bi-Conjugate 
Gradient algorithm appears to be the most efficient method. This 
work called the attention to the crucial importance of precondition- 
ing. Barra et al (4) studied the behavior of the GMRES algorithm 
applied to 2D elastostatic BEM Systems of equations, comparing 
the performance of diagonal preconditioned GMRES and BCG with 
the direct solution. Since the GMRES was found to be the most 
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efficient iterative solver for dense non-symmetric systems of equa- 
tions, the authors turned their attention to the preconditioning 
techniques. The present work continues this research with the 
multi-level hierarchical preconditioner. This preconditioner has been 
described by Bank and Yserentant (5) for the case of symmetric 
positive definite systems of equations and was already tested for 
3D elastostatic analysis using the Finite Element Method (FEM) 
(6). Although the theoretical basis for the application of this precon- 
ditioner is not well established for the non-symmetric case, the 
results obtained on several test-problems have shown that the 
multi-level hierarchical preconditioner improved substantially the 
best performance results obtained until then. The CPU time for the 
solution of a dense system of about 1500 equations could be re- 
duced to approximately one tenth of the necessary by the direct 
solver and down to one half of the simple diagonal scaling, even 
when the system arises from the discretization of a problem whose 
solution has a strong singularity. 


11508 (DOE/ER/25106—1-Vol.1, pp. 9, Paper 32) Efficient do- 
main decomposition preconditioning p-version finite element 
method for linear elliptic partial differential equations: The 
mass matrix. Smith, J.M. (Univ. of Durham (GB)). Front Range 
Scientific Computations, Inc., Boulder, CO (United States); Col- 
orado Univ., Denver, CO (United States). [1992]. In Copper 
Mountain conference on iterative methods. Volume 1. 378p. Order 
Number DE93004993. Source: OSTI; NTIS. 

The p-version of the finite element method has increased in pop- 
ularity over the last few years. Here instead of refining the mesh 
we increase the accuracy by increasing the degree of the basis 
functions. This increase in popularity is due to several factors: The 
greater retum in accuracy for problems with singularities on the 
mesh [BSK81], and the ease of design of p-adaptive codes. There 
is an observed problem which causes computational difficulties. 
The discrete operator from the finite element method is highly ill- 
conditioned. The work of Widlund, Pasciak et al [BPS86], [BPS87], 
[BPS88], [BPS89] and Babuska et al [BCMP91], to name but a 
few, have all given empirical results which reduce the order of the 
condition number of h and p-versions of the finite element stiffness 
matrix from polynomial to log-squared in the number of degrees of 
freedom. Also numerical results suggest a similar method for the 
hybrid h-p-version. An additional problem arises in the p-version. 
We observe that hierarchical bases, which while being very natural 
bases for the p-version finite element method, are very unnatural 
bases for the mass matrix. This can be seen by noting the growth 
in the condition number is exponential in p, the degree of the poly- 
nomial on each element. Using methods based on those for the 
stiffness matrix, we shall show that numerically, and in one case 
analytically, we can control this ill conditioning, at little expense. 


Results are give for standard spaces over triangular and quadrilat- 
eral meshes. 


11509 (DOE/ER/25106-1-Vol.1, pp. 16, Paper 33) Implemen- 
tation of a boundary element method for Dirichlet problem. 
Wlodarski, K.M. (New Jersey Institute of Technology, Newark 
(US)). Front Range Scientific Computations, Inc., Boulder, CO 
(United States); Colorado Univ., Denver, CO (United States). 
[1992]. In Copper Mountain conference on iterative methods. Vol- 
ume 1. 378p. Order Number DE93004993. Source: OSTI; NTIS. 
Solving the Dirichlet problem for the Laplace equation is one of 
the classical and fundamental problems in applied mathematics. It 
has been approached by many mathematicians yielding numerous 
theoretical and computational results. Explicit solutions can be ef- 
fectively found only when the domain has a simple geometrical 
structure, or when it can be mapped onto such one. In all other 
cases some numerical scheme is often used. There are many finite 
difference and finite element methods that are extremely hard to 
improve on. An introduction of a new scheme is not easy. Never- 
theless, a new idea may bring some progress if combined with 
other recent advancements. In this paper the authors present a 
boundary element method for the Dirichlet problem. Introduction of 
a single layer potential q allows for a representation of the solution 
in terms of a boundary integral involving q and the fundamental so- 
lution (Green's function.) However, q is unknown satisfying a 
singular Fredholm integral equation of the first kind. After an appro- 
priate symmetrization linear operator that is negative definite on 





some space of q's is obtained. Now, an introduction of a finite 
element space leads to a Galerkin type of scheme where the con- 
jugate gradient method can be applied after a slight modification. 
While many of these ideas appeared in some form in research pa- 
pers, the authors specifically dealt with the singularities of the 
two-dimensional space. In particular the introduction of a single 
layer potential requires a use of the solution of an auxiliary prob- 
lem. While in 3-D one can impose the condition that such a 
solution decays to zero at infinity this is not necessarily the case in 
2-D. This is a cause of trouble, as the operator is not quite nega- 
tive definite - it is so only on some linear subspace U-. Hence, a 
slight modification and justification for the conjugate gradient 
method is necessary. 


11510 (DOE/ER/25106—1-Vol.1, pp. 1, Paper 34) Overlapping 
domain decomposition algorithms for parabolic convection- 
diffusion problems. Cai, Xiaochuan (Univ. of Kentucky, Lexington 
(US)). Front Range Scientific Computations, Inc., Boulder, CO 
(United States); Colorado Univ., Denver, CO (United States). 
[1992]. In Copper Mountain conference on iterative methods. Vol- 
ume 1. 378p. Order Number DE93004993. Source: OSTI; NTIS. 

In this presentation, we consider the solution of linear systems of 
algebraic equations that arise from, for example, the Crank- 
Nicolson-Galerkin approximation of parabolic convection-diffusion 
equations. We study the optimal convergence rates of some multi- 
plicative Schwarz methods defined by some overlapping subspace 
decompositions of the finite element space. We show, under the 
assumption of sufficiently fine coarse mesh, that the convergence 
rates are independent of the space mesh parameter, time step pa- 
rameter and the number of subproblems. Most of the algorithms 
have been previously studied for the elliptic convection- diffusion 
equations and the requirement of a coarse mesh space was shown 
to be crucial. However, for parabolic equations, we show that in 
some cases if the time and space discretization parameters satisfy 
certain conditions, the coarse mesh space can be removed and 
the convergence rate is affected by only a logarithmic factor. Nu- 
merical results will also be reported. 


11511 (DOE/ER/25106—1-Vol.1, pp. 8, Paper 35) Iterative so- 
lution techniques for finite element discretizations of fluid flow 
problems. Ramage, A. (Univ. of Bristol (GB)); Wathen, A.J. Front 
Range Scientific Computations, Inc., Boulder, CO (United States); 
Colorado Univ., Denver, CO (United States). [1992]. In Copper 
Mountain conference on iterative methods. Volume 1. 378p. Order 
Number DE93004993. Source: OSTI; NTIS. 

One area in which iterative methods play an important practical 
role is in the field of computational fluid dynamics. For many fluid 
flow problems, applying a numerical technique such as the finite el- 
ement method will involve using a fairly fine grid in order to capture 
small-scale features of the flow. The resulting systems of equations 
are correspondingly large and sparse and, because such problems 
often involve flow around complicated geometries, may also lack 
any kind of structure. As a result, they are obvious candidates for 
iterative, as opposed to direct, solution. One commonly-used 
model of the flow of an incompressible viscous fluid involves a 
mixed finite element approximation of the Navier-Stokes and conti- 
nuity equations, giving a system of nonlinear equations (see for 
example [5],[11]). Applying a standard non-linear iterative solver 
(for example the Newton-Raphson method) reduces the problem to 
one of solving a series of linear systems but the coefficient matri- 
ces involved are in general nonsymmetric. These systems are 
often solved using an iterative gradient method like the Uzawa al- 
gorithm (see for example [4]) which involves solving a series of 
smaller linear systems. These are however still nonsymmetric mak- 
ing them correspondingly more difficult to solve iteratively. 


11512 (DOE/ER/25106—1-Vol.1, pp. 1, Paper 36) Iterative so- 
lution of navier-stokes problems. McLay, R. (Univ. of Texas, 
Austin (US)); Joubert, W. Front Range Scientific Computations, 
Inc., Boulder, CO (United States); Colorado Univ., Denver, CO 
(United States). [1992]. In Copper Mountain conference on iterative 
methods. Volume 1. 378p. Order Number DE93004993. Source: 
OSTI; NTIS. 

The incompressible Navier-Stokes equations are usually written 
in a primitive variable form and require solution of nonsymmetric 
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Jacobian systems with a zero diagonal block, [*/,1®/o]. Some al- 
ternative formulations have been recently proposed that involve 
modifications to this formulation and the zero block. In the present 
study, BCG, CGS and QMR methods are implemented and com- 
pared for the new formulation and a more standard representation. 
Numerical results are presented for the driven cavity (enclosed 
flow) and for flow over step (open flow). Performance is also com- 
pared with a frontal elimination solver. 


11513 (DOE/ER/25106-1-Vol.1, pp. 11, Paper 37) The con- 
vergence of Krylov-space methods for the Stokes problem in 
computational fluid dynamics. Wathen, AJ. (Univ. of Bristol 
(GB)); Silvester, D.J. Front Range Scientific Computations, Inc., 
Boulder, CO (United States); Colorado Univ., Denver, CO (United 
States). [1992]. In Copper Mountain conference on iterative meth- 
ods. Volume 1. 378p. Order Number DE93004993. Source: OSTI; 
NTIS. 

In this paper, the authors have derived and examined fully cou- 
pled iterative solutions of the indefinite discrete Stokes Problem. 
The convergence of the Krylov Subspace iterative method was de- 
pendent upon the distribution of eigenvalues of the Stokes matrix. 
The outcome of the analysis was that if a Modified Incomplete 
Cholesky Factorization of the discrete Lapacian matrix with a sim- 
ple diagonal scaling was used as a preconditioner for the discrete 
Stokes problem the eigenvalues could be evaluated. 21 refs. 


11514 (DOE/ER/25106—1-Vol.1, pp. 10, Paper 38) Conjugate 
gradient and relaxation methods for the compressible Euler 
equations. Pantelelis, N.G. (National Technical Univ., Athens 
(GR)); Kanarachos, A.E. Front Range Scientific Computations, Inc., 
Boulder, CO (United States); Colorado Univ., Denver, CO (United 
States). [1992]. In Copper Mountain conference on iterative meth- 
ods. Volume 1. 378p. Order Number DE93004993. Source: OSTI; 
NTIS. 

The Conjugate Gradient Squared method and the Gauss Seidel 
relaxation method are combined for the solution of numerous block 
pentadiagonal systems that emerge from the discretization of the 
subdomains to which the computational domain is decomposed us- 
ing the Multiblock method. The preconditioning of the unsymmetric 
systems is studied in order to accelerate the convergence. The op- 
timal implementation of these methods into the nonlinear iteration 
is investigated and the results demonstrates a considerable accel- 
eration. 


11515 (DOE/ER/25106—1-Vol.1, pp. 10, Paper 39) A compari- 
son of two iterative methods for the solution of a system 
modeling Bingham fluids. Rusten, T. (Univ. of Minnesota, Min- 
neapolis (US)). Front Range Scientific Computations, Inc., Boulder, 
CO (United States); Colorado Univ., Denver, CO (United States). 
[1992]. In Copper Mountain conference on iterative methods. Vol- 
ume 1. 378p. Order Number DE93004993. Source: OSTI; NTIS. 

The efficiency of two different iterative methods for the solution 
of a the nonlinear systems arising from a Bingham fluid model is 
compared. Both require the solution of a symmetric, indefinite lin- 
ear system in each iteration. The linear systems are solved by a 
preconditioned minimum residual method. Based on numerical ex- 
periments we conclude that Uzawa’s method is more efficient than 
a regularization technique combined with a fixed point iteration. 


11516 (DOE/ER/25106—1-Vol.1, pp. 1, Paper 40) Iterative so- 
lution of Eigenvalue problems in structural dynamics via 
domain decomposition. Farhat, C. (Univ. of Colorado, Boulder 
(US)). Front Range Scientific Computations, Inc., Boulder, CO 
(United States); Colorado Univ., Denver, CO (United States). 
[1992]. In Copper Mountain conference on iterative methods. Vol- 
ume 1. 378p. Order Number DE93004993. Source: OSTI; NTIS. 
With the advent of current supercomputers, finite element static 
analyses of structural problems with 100,000 degrees of freedom 
or more have become almost routine. However, problems with 
fewer degrees of freedom can still challenge the finite element dy- 
namic analyses of structural problems, especially when natural 
frequencies and mode shapes must be computed. The major diffi- 
culty is the expense of computing the eigenpairs of the pencil 
(K,M), where K and M denote the stiffness and mass matrices of 
the structure, respectively. In this paper, a domain decomposition 
method is developed to reduce the number of degrees of freedom 
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and the expense of computing the eigenpairs of the structural sys- 
tem. It is derived from a hybrid variational principle and from the 
spectral decomposition of the resulting interface operators. The 
corresponding numerical algorithm combines direct and precondi- 
tioned iterative solvers for local and interface subproblems. The 
method is illustrated with the solution of eign problems associated 
with the design of high speed aircraft structures. Performance re- 
sults on an iPSC/860 axe also reported. 


11517 (DOE/ER/25106—1-Vol.1, pp. 10, Paper 41) Precondi- 
tioned iterative methods for sparse linear algebra problems 
arising in circuit simulation. McQuain, W.D. (Virginia Polytechnic 
Institute and State Univ., Blacksburg (US)); Ribbens, C.J.; Watson, 
L.T.; Melville, R.C. Front Range Scientific Computations, Inc., Boul- 
der, CO (United States); Colorado Univ., Denver, CO (United 
States). [1992]. In Copper Mountain conference on iterative meth- 
ods. Volume 1. 378p. Order Number DE93004993. Source: OST]; 
NTIS. 

The DC operating point of a circuit may be computed by tracking 
the zero curve of an associated artificial-parameter homotopy. It is 
possible to devise homotopy algorithms that are globally conver- 
gent with probability one for the DC operating point problem. These 
algorithms require computing the one-dimensional kernel of the Ja- 
cobian matrix of the homotopy mapping at each step along the zero 
curve, and hence the solution of a linear system of equations at 
each step. These linear systems are typically large, highly sparse, 
nonsymmetric and indefinite. Several iterative methods which are 
applicable to nonsymmetric and indefinite problems are applied to 
a suite of test problems derived from simulations of actual bipolar 
circuits. Methods tested include Craig's method, GMRES(k), 
BiCGSTAB, and LSQR. Several preconditioners are considered, in- 
cluding incomplete LU factorization (ILU), sparse submatrix ILU, 
and ILU allowing restricted fill. Timings and convergence statistics 
are given for each iterative method and preconditioner. 


11518 (DOE/ER/25106—1-Vol.1, pp. 1, Paper 42) Comparison 
of iterative methods for non symetric Monte Carlo matrices in 
radiative transfer problems. Nkaoua, T. (CEA Limeil Valenton, Vil- 
leneuve (FR)). Front Range Scientific Computations, Inc., Boulder, 
CO (United States); Colorado Univ., Denver, CO (United States). 
[1992]. In Copper Mountain conference on iterative methods. Vol- 
ume 1. 378p. Order Number DE93004993. Source: OSTI; NTIS. 
We developed in Limeil a new fully implicit time discretization for 
the radiative transfer equations. This time discretization leads to 
the building and the solution of non linear, non symmetric systems. 
For our problems, the more efficient way to compute the matrices 
associated to the linear part of the systems is the Monte Carlo 
method. So, we have to deal with non symmetric matrices with 
‘Monte Carlo coefficients’. In our talk, we shall briefly recall the ba- 
sic physics and equations of the problem, and then expose our 
experience with CGR, ORTHOMIN, GMRES, CGS, CGSTAB. 


11519 (DOE/ER/25106—-1-Vol.1, pp. 1, Paper 43) Implemen- 
tation of a time- and space-parallel multigrid method on a 
data-parallel computer. Horton, G. (Universitaet Erlangen- 
Nuernberg (DE)). Front Range Scientific Computations, Inc., 
Boulder, CO (United States); Colorado Univ., Denver, CO (United 
States). [1992]. In Copper Mountain conference on iterative meth- 
ods. Volume 1. 378p. Order Number DE93004993. Source: OST]; 
NTIS. 

Standard practice in the solution of time-dependent p.d.e.s is to 
sequentially solve the problems corresponding to the individual 
time-steps. For stability reasons this is often done using an implicit 
discretization of the time derivative, such as Backward Euler. 
Standard parallel methods retain the sequentiality of the time inte- 
gration, deriving their parallelism from the space directions. 
However, Hackbusch has proposed a multigrid approach which al- 
lows solutions at successive time steps to be assigned to different 
processors, which can then be computed simultaneously. The 
method has been shown experimentally to be both numerically ef- 
fective and efficient to implement on a MIMD computer. It is well 
known that the multigrid operations of restriction, prolongation and 
correction are fully parallelizable in space, making them attractive 
for parallel computers of any granularity. It seems therefore natural 
to ask whether the new scheme can combined with the traditional 
parallel approach. In the talk the implementation of such a time- 
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and space-parallel method on the Connection Machine will be de- 
scribed. Using this method, each grid point in space and time can 
be assigned to a different processor and processed simultane- 
ously. The behaviour of the scheme and its parallel computational 
complexity are discussed and results obtained from the implemen- 
tation are presented. 


11520 (DOE/ER/25106-1-Vol.1, pp. 1, Paper 44) Improved 
GMRES implementations for scalar, vector and parallel com- 
puters. Joubert, W. Front Range Scientific Computations, Inc., 
Boulder, CO (United States); Colorado Univ., Denver, CO (United 
States). [1992]. In Copper Mountain conference on iterative meth- 
ods. Volume 1. 378p. Order Number DE93004993. Source: OSTI; 
NTIS. 

The restarted GMRES method continues to be an effective alter- 
native for solving nonsymmetric systems of linear equations. This 
talk concerns several enhancements to the GMRES method which 
increase its speed and effectiveness. First, an alternate implemen- 
tation is given which requires as little as half the work of standard 
GMRES and also gives improved parallel performance. Second, re- 
sults are given on the best choice of the restart frequency for the 
restarted method, and an adaptive restarting strategy is given. Fi- 
nally, an algorithm is given which uses GMRES cycles to compute 
an effective polynomial preconditioner, resulting in reduced work 
requirements. Numerical comparisons of these algorithms are pre- 
sented. 


11521 (DOE/ER/25106—1-Vol.1, pp. 1, Paper 45) A compari- 
son of preconditioned nonsymmetric krylov methods on a 
large-scale MIMD machine. Shadid, J.N. (Sandia National Lab., 
Albuquerque, NM (US)); Tuminaro, R.S. Front Range Scientific 
Computations, Inc., Boukjer, CO (United States); Colorado Univ., 
Denver, CO (United States). [1992]. DOE Contract AC04- 
76DP00789. In Copper Mountain conference on iterative methods. 
Volume 1. 378p. Order Number DE93004993. Source: OSTI; 
NTIS. 

Many complex physical processes are modeled by coupled sys- 
tems of partial differential equations (PDEs). Often, the numerical 
approximation of these PDEs require the solution of large sparse 
nonsymmetric systems of equations. In this paper we compare the 
parallel performance of a number of preconditioned Krylov sub- 
space methods on a large-scale MIMD machine. These methods 
are among the most robust and efficient iterative algorithms for the 
solution of large sparse linear systems. They are easy to imple- 
ment on various architectures and work well on a wide variety of 
important problems. In this comparison we focus on the parallel 
issues associated with both local preconditioners (those that com- 
bine information between neighboring points) as well as global 
preconditioners (those that combine information from the entire do- 
main). The various preconditioners are applied to a variety of PDE 
problems within the GMRES, CGS, BI-CGSTAB, and QMRMS 
methods. Conclusions are drawn on the effectiveness of the differ- 
ent schemes based on results obtained from a 1024 processor 
nCUBE 2 hypercube 


11522 (DOE/ER/25106—1-Vol.1, pp. 10, Paper 46) A parallel 
restructured version of GMRES(M). Sturler, E. de (Delft Univ. of 
Technology (NL)). Front Range Scientific Computations, Inc., Boul- 
der, CO (United States); Colorado Univ., Denver, CO (United 
States). [1992]. In Copper Mountain conference on iterative meth- 
ods. Volume 1. 378p. Order Number DE93004993. Source: OSTI; 
NTIS. 

If the GMRES(M) algorithm is implemented on a large, distributed 
memory parallel computer, with the unknowns distributed over the 
processors, then a high communication cost arises. Because of the 
inherent sequentiality of the Modified Gram-Schmidt (MGS) orthog- 
onalization of each new direction vector. For this reason a 
restructured version of the GMRES(m) algorithm, referred to as 
modGMRES(m), has been devised, which is more suited for paral- 
lel implementation. A new performance model is developed in this 
article, for Krylov subspace methods implemented on distributed 
memory, MIMD computers. This performance model is used to il- 
lustrate the performance loss due to the global communication and 
the increase in performance if this communication cost is reduced. 
It is shown, that the modGMRES(m) method can yield a substantial 
improvement in time per iteration over GMRES(m). Furthermore, 
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numerical experiments suggest, that the total number of iterations 
for modGMRES(m) remains about the same as for GMRES(m). 


11523 (DOE/ER/25106—1-Vol.1, pp. 1, Paper 47) Some im- 
plementation issues in Krylov space type of methods. Forsyth, 
P.A. (Univ. of Waterloo, Ontario (CA)); Tang, Weipai. Front Range 
Scientific Computations, Inc., Boulder, CO (United States); Col- 
orado Univ., Denver, CO (United States). [1992]. In Copper 
Mountain conference on iterative methods. Volume 1. 378p. Order 
Number DE93004993. Source: OSTI; NTIS. 

Several new iterative methods, such as CGS, CGSTAB, QMR, 
have been proposed recently. Combined with preconditioning, they 
are effective methods for the solution of non-Hermitian systems. 
However, several implementation issues can greatly affect the per- 
formance of these methods. In particular, this is the case for those 
matrices which are derived from systems of PDE’S. in this talk, we 
will demonstrate these effects for the problems arising from semi- 
conductor modeling and incompressible Navier-Stokes equations. 
Several techniques are used to improve the performance for these 
preconditioned Krylov space types of methods. Our numerical tests 
indicate that the performance improvements are significant. 


11524 (DOE/ER/25106—1-Vol.1, pp. 1, Paper 48) Peaks and 
plateaus in Lanczos methods for solving nonsymmetric 
systems of equations. Cullum, J.K. (IBM Thomas J. Watson Re- 
search Center, Yorktown Heights, NY (US)). Front Range Scientific 
Computations, Inc., Boulder, CO (United States); Colorado Univ., 
Denver, CO (United States). [1992]. In Copper Mountain confer- 
ence on iterative methods. Volume 1. 378p. Order Number 
DE93004993. Source: OSTI; NTIS. 

In Lanezos procedures for nonsymmetric systems the norms of 
the residuals are not necessarily monotonic functions of the itera- 
tion number. Modifications to these procedures have been devised 
for which the norms do decrease monotonically. In this paper the 
authors examine numerically the peak/plateau formation and be- 
havior in detail for a particular nonsymmetric Lanezoz procedure 
and offer an initial explanation for this behavior, and exhibit a cor- 
relation between the peak and the plateau formation, at least for 
this particular procedure. 


11525 (DOE/ER/25106—-1-Vol.1, pp. 1, Paper 49) A hybrid 
Arnoldi/Faber iterative method for nonsymmetric systems of 
linear equations. Starke, G.; Varga, R.S. Front Range Scientific 
Computations, Inc., Boulder, CO (United States); Colorado Univ., 
Denver, CO (United States). [1992]. In Copper Mountain confer- 
ence on iterative methods. Volume 1. 378p. Order Number 
DE93004993. Source: OSTI; NTIS. 

The authors present here a new hybrid method for the iterative 
solution of large sparse nonsymmetric systems of linear equations 
Ax = b, where A is a real nonsingular matrix. This hybrid method 
begins with a limited number of steps of the Arnoldi method, to ob- 
tain some information on the location of the spectrum of A, and 
then this method switches to a Richardson iterative method based 
on Faber polynomials. Based on properties of Faber polynomials, 
we are able to justify theoretically that our new hybrid method 
performs well, under certain assumptions, even for non-normal ma- 
trices. This is due to the fact that Faber polynomials are not only 
nearly optimal on the domain of estimated eigenvalues of A, but 
also in neighborhoods of this domain, determined from level sets of 
some associated conformal mapping. For a polygonal domain, the 
Faber polynomials can be constructed recursively from the param- 
eters in the Schwarz-Christoffel mapping function. In five numerical 
examples (which include non-normal matrices), we show that this 
hybrid method converges quite well, and is approximately as fast 
or faster than the corresponding GMRES or the hybrid GMRES 
methods for these examples. Our hybrid method is, however, sen- 
sitive (as are other hybrid methods) to the amount of information 
which is derived for the spectrum of the matrix A during the first 
(Arnoldi) phase of this method. 


11526 (DOE/ER/25106-1-Vol.1, pp. 1, Paper 50) Pseu- 
dospectra of differential operators. Trefethen, L.N. Front Range 
Scientific Computations, Inc., Boulder, CO (United States); Col- 
orado Univ., Denver, CO (United States). [1992]. In Copper 
Mountain conference on iterative methods. Volume 1. 378p. Order 
Number DE93004993. Source: OST]; NTIS. 





Large nonsymmetric matrix problems arise most often in the dis- 
cretization of non-self-adjoint differential operators. To understand 
the behavior of iterative methods for such problems, it is traditional 
to analyze the spectrum of the operator and of its matrix analogues. 
However, the non-self-adjoint probiems that arise in applications 
are often very far from normal, especially in singularly perturbed 
cases such as a convection-dominated convection-diffusion opera- 
tor. When this is so, spectral analysis may be misleading, and it 
may be more fruitful to consider pseudospectra instead. This talk 
will describe the pseudospectra of certain highly nonnormal differ- 
ential operators, dwelling most on the familiar case of the 1D 
convection-diffusion operator but mentioning also the differential 
operators that arise in the Orr-Sommerteld, Fad'le-Papkovitch, 
Alfven wave, and MHD dynamo problems, among others. 


11527 (DOE/ER/25106-1-Vol.1, pp. 3, Paper 51) A compara- 
tive study of preconditioned Lanczos methods for 
nonsymmetric linear systems. Tong, C.H. (Sandia National 
Labs., Livermore, CA (US)). Front Range Scientific Computations, 
Inc., Boulder, CO (United States); Colorado Univ., Denver, CO 
(United States). [1992]. In Copper Mountain conference on iterative 
methods. Volume 1. 378p. Order Number DE93004993. Source: 
OSTI; NTIS. 

The author addresses three problems that can occur in the Bi- 
Conjugate Gradient (BCG) algorithm. Contrasts are drawn between 
the BCG algorithm and Arnoldi-based methods for solving sparse 
linear systems. The three problems are quantities which become 
zero in the algorithm, thus causing division by zero errors in com- 
putations. Several Lanczos-based methods for the solution of linear 
systems are surveyed. Experimental results are given which com- 
pare the Lanczos-based methods for application to problems such 
as convection-diffusion equations and some problems in the Har- 
well Boeing set [1]. 19 refs. 


11528 (DOE/ER/25106-1-Vol.1, pp. 1, Paper 52) Precondi- 
tioned biconjugate gradient iteration for non-Hermitian 
matrices. Lovell, J. Front Range Scientific Computations, Inc., 
Boulder, CO (United States); Colorado Univ., Denver, CO (United 
States). [1992]. In Copper Mountain conference on iterative meth- 
ods. Volume 1. 378p. Order Number DE93004993. Source: OSTI; 
NTIS. 

The authors present results indicating the influence of the pre- 
conditioner on the eigenvalue distribution and iteration count when 
Maxwell's equation are decoupled into two-dimensional scalar 
equations. Special attention is given to multigrid and incomplete LU 
factorizations. In particular, the authors examine cases where ILU 
factorization can introduce negative eigenvalues without degrada- 
tion of the biconjugate gradiaent iteration count. Also shown are 
comparisons in terms of computational effort and iteration count 
between biconjugate gradiaent and iterations based on the ‘normal’ 
system of equations. 


11529 (DOE/ER/25106—-1-Vol.1, pp. 1, Paper 53) Iterative 
methods for nonsymmetric coupled systems. Donato, J.M. 
Front Range Scientific Computations, Inc., Boulder, CO (United 
States); Colorado Univ., Denver, CO (United States). [1992]. In 
Copper Mountain conference on iterative methods. Volume 1. 
378p. Order Number DE93004993. Source: OSTI; NTIS. 

The authors examine iterative methods for the solution of a two- 
dimensional model coupled system based on a linearized form of 
the two carrier drift-diffusion equations from semiconductor model- 
ing. The coupling between the carrier equations is regulated via two 
coupling parameters. Various point and block methods for a range 
of values of the coupling parameters are analyzed. Alternate Block 
Factorization (ABF) and GMRES are applied. The performances of 
the various methods are compared. The authors conclude that the 
preferred ordering of the grid variables and choice of the iterative 
method depend upon the magnitudes of the coupling parameters. 


11530 (DOE/ER/25106—1-Vol.1, pp. 10, Paper 54) Acceler- 
ating dynamic iteration methods with application to 
semiconductor device simulation. Lumsdaine, A. (Massachu- 
setts Institute of Technology, Cambridge (US)); White, J.K. Front 
Range Scientific Computations, Inc., Boulder, CO (United States); 
Colorado Univ., Denver, CO (United States). [1992]. In Copper 
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Mountain conference on iterative methods. Volume 1. 378p. Order 
Number DE93004993. Source: OSTI; NTIS. 

In this paper, we apply a Galerkin method to solving the system 
of second-kind Volterra integral equations that characterize the 
classical dynamic iteration methods for the linear time-varying 
initial-value problem. It is shown that the Galerkin approximations 
can be computed iteratively using conjugate-direction algorithms. 
The resulting iterative methods are combined with an operator 
Newton method and applied to solving the nonlinear differential- 
algebraic system generated by spatial discretization of the 
time-dependent semiconductor device equations. Experimental re- 
sults are included that demonstrate the conjugate-direction methods 
are significantly faster than classical dynamic iteration methods. 


11531 (DOE/ER/25106-1-Vol.1, pp. 11, Paper 55) On the use 
of two QMR algorithms for solving singular systems and appli- 
cations in Markov chain modeling. Freund, R.W. (NASA Ames 
Research Center, Moffett Field, CA (US)); Hochbruck, M. Front 
Range Scientific Computations, Inc., Boulder, CO (United States); 
Colorado Univ., Denver, CO (United States). [1992]. In Copper 
Mountain conference on iterative methods. Volume 1. 378p. Order 
Number DE93004993. Source: OSTI; NTIS. 

Recently, Freund and Nachtigal have proposed the quasi- 
minimal residual algorithm (QMR) for solving general nonsingular 
non-Hermitian linear systems. The method is based on the look- 
ahead Lanczos process, and thus it involves matrix-vector products 
with the coefficient matrix of the linear system, as well as its trans- 
pose. Freund has developed a variant, the transpose-free QMR 
algorithm (TFQMR), which only requires products with the coeffi- 
cient matrix. In this paper, the use of QMR and TFQMR for solving 
singular systems is explored. First, a convergence result for the 
general class of Krylov subspace methods applied to singular sys- 
tems is presented. As a special case, it then follows that QMR and 
TFQMR both converge for consistent singular linear systems with 
coefficient matrices of index 1. Singular systems of this type arise 
in connection with the computation of stationary probability vectors 
of finite homogeneous Markov chains. For this particular applica- 
tion, numerical experiments with QMR, TFQMR, and the 
well-known GMRES algorithm are reported. 


11532 (DOE/ER/25106-1-Vol.1, pp. 10, Paper 56) The alge- 
braic Hierarchical basis multigrid method. Guo, Xianzhong 
(Univ. of Maryland, College Park (US)). Front Range Scientific 
Computations, Inc., Boulder, CO (United States); Colorado Univ., 
Denver, CO (United States). [1992]. In Copper Mountain confer- 
ence on iterative methods. Volume 1. 378p. Order Number 
DE93004993. Source: OSTI; NTIS. 

The author propose and study an optimal algebraic multilevel 
method, the algebraic hierarchical basis multigrid (AHBMG) 
method. The method is a generalization of the hierarchical basis 
multigrid method proposed by Bank, Dupont and Yserentant and is 
similar to the algebraic multilevel iterative (AMLI) method proposed 
by Axelsson and Vassilevski. As for the AMLI method, the analysis 
of the AHBMG method is purely algebraic and the main mathemat- 
ical tool is the strengthened Cauchy-Bunyakowskii-Schwarz (CBS) 
inequality. The AHBMG method has the optimal convergence rate 
when a certain relation is satisfied between the degree of the poly- 
nomial involved and the constant appearing in the strengthened 
CBS inequality. Implementation issues are discussed and numeri- 
cal experiments on a Connection Machine suggest that the method 
is more efficient than the AMLI method. 


11533 (DOE/ER/25106—1-Vol.1, pp. 11, Paper 57) The effect 
of interpolation of the rate of convergence in two level algo- 
rithms for elliptic partial differential equations. Douglas, C.C. 
(Thomas J. Watson Research Center, Yorktown Heights, NY (US)). 
Front Range Scientific Computations, Inc., Boulder, CO (United 
States); Colorado Univ., Denver, CO (United States). [1992]. In 
Copper Mountain conference on iterative methods. Volume 1. 
378p. Order Number DE93004993. Source: OSTI; NTIS. 

Multigrid combines smoothing (scaled iterative methods), approx- 
imation methods (interpolation onto larger spaces and projection 
onto smaller spaces), and a specialized form of residual correction. 
There is an order associated with each approximation method 
(e.g., linear interpolation is second order). There is an optimal 
combination of interpolation and projection based on the cost of 
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computation and the multigrid convergence rate, which is proven 
here. This paper is concerned with two pieces of multigrid folklore 
and how to optimize both. The first piece of folklore is what is the 
lowest order combination of interpolation and projection methods in 
constructing the coarse level problem in order to guarantee conver- 
gence. The second is that when the solution suggested by the first 
piece of folklore is not that good, use a higher order interpolation 
and/or projection method. Hemker documented the first piece of 
folklore, but ignored the second. When optimizing for the order of 
interpolation and projection, cost of computation, and convergence 
rate, higher order approximation methods do not always provide 
better convergence rates or lower overall computational costs. In 
fact, theory suggests a compromise. 


11534 (DOE/ER/25106—1-Vol.1, pp. 1, Paper 58) Matrices 
that generate the same Krylov varieties. Greenbaum, A. Front 
Range Scientific Computations, Inc., Boulder, CO (United States); 
Colorado Univ., Denver, CO (United States). [1992]. In Copper 
Mountain conference on iterative methods. Volume 1. 378p. Order 
Number DE93004993. Source: OSTI; NTIS. 

Most iterative methods for solving an n by n linear system Ax = 
b generate residual vectors 7X = b - Ax* from the linear variety r° 
+ span (Ar°, A@r°, ..., AKr°), k = 1,2,... We characterize the set of 
matrices B which, with a given initial residual 7°, generate the 
same linear varieties; i.e., those matrices B for which span (Br°, 
.., BK7°) = span (Ar®, ..., A*r°), for all k = 1, ..., n. The author 
consider normal matrices with this property and try to find the nor- 
mal matrix of this class whose eigenvaleus are as close as 
possible to those of the given matrix A. Implications about the con- 
vergence rate of the GMRES method are discussed. 


11535 (EGG-CODP-10473) Motif, the basics: an overview 
of the widget set. McClurg, F.R. EG and G Idaho, Inc., Idaho 
Falls, ID (United States). Oct 1992. 30p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO7-761D01570. 
Order Number DE93005273. Source: OSTI; NTIS; GPO Dep. 

The Motif library provides programmers with a rich set of tools 
for building a graphical user interface with a three-dimensional ap- 
pearance and a consistent method of interaction for controlling an 
Unix application. This Xt-based, high-level library presents an 
“object-oriented” approach to program design for programmers and 
allows end-users the flexibility to modify attributes of the interface. 


11536 (EGG-NE-10138) Standard interface file handbook. 
Shapiro, A. (Cincinnati Univ., OH (United States)); Huria, H.C. EG 
and G Idaho, Inc., Idaho Falls, ID (United States); Cincinnati Univ., 
OH (United States). Oct 1992. 414p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC07-761D01570. 
Order Number DE93005248. Source: OSTI; NTIS; INIS; GPO Dep. 
This handbook documents many of the standard interface file 
formats that have been adopted by the US Department of Energy 
to facilitate communications between and portability of, various 
large reactor physics and radiation transport software packages. 
The emphasis is on those files needed for use of the VENTURE/ 
PC diffusion-depletion code system. File structures, contents and 
some practical advice on use of the various files are provided. 


11537 (ESTSC—000344IBMPC01) PMOD 1.43: A Pyrolysis 
and Primary Migration Model. Braun, R.L. (Lawrence Livermore 
National Lab. Livermore, CA, (United States)); Burnham, A.K. 
Lawrence Livermore National Lab., CA (United States). 1 Jun 
1991. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract W-7405-ENG-48. Source: ESTSC. 

Description: IBM PC; MS-DOS; FORTRAN 77; 2 3.5 Diskettes. 
The graphics library PCDIGLIB (for IBM PC) is required for 
PLOTPMOD. PCDIGLIB library not included. Batch files should be 
checked before compilation to ensure the paths are correct. 

PMOD-Version 1.43 is a copyrighted computer program for simu- 
lating oil generation, cracking, and other chemical reactions 
occuring during the pyrolysis of petroleum source rocks oaver a 
specified history of temperature and either depth or hydrostatic 
pressure. The chemical reaction mechanism is defined by the user 
and, within limits, can be as simple or complex as desired. The 
model also simulates compaction of the source rock and expulsion 
of a liquid water phase and a liquid hydrocarbon phase. The expul- 
sion is done by either a simple, constant-fluid-density model or by a 
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more rigorous model using a modified Redlich-Kwong-Soave eqau- 
ation of state. The latter model also calculates overpressuring. An 
auxiliary program, PLOTPMOD, permits graphical display and hard- 
copy of the results, as well as preperation of ASCIll-file subsets of 
the results for use with a spreadsheet or other graphics program. 


11538 (ESTSC—000393C017600) PHREEQE: Geochemical 
Speciation Mass Transfer. Kilshtok, G. (Battelle Columbus Divi- 
sion, OH (United States)). Battelle, Columbus, OH (United States). 
1 Apr 1983. Sponsored by USDOE, Washington, DC (United 
States). (NESC—9674). Source: ESTSC. 

Description: CDC CYBER176; NOS 1.4; FORTRAN IV; 1 Mag 
Tape. 
PHREEQE is designed to model geochemical reactions. Based 
on an ion pairing aqueous model, PHREEQE can calculate pH, re- 
dox potential, and mass transfer as a function of reaction progress. 
It can be used to describe geochemical processes for both far-field 
and near-field performance assessment and to evaluate data ac- 
quisition needs and test data. It can also calculate the composition 
of solutions in equilibrium with multiple phases. The data base, 
including elements, aqueous species, and mineral phases, is inde- 
pendent of the program and is completely user-definable. 
PHREEQE requires thermodynamic data for each solid, gaseous, 
or dissolved chemical species being modeled. The two data bases, 
PREPHR and DEQPAK7, supplied with PHREEQE are for testing 
purposes only and should not be applied to real problems without 
first being carefully examined. The conceptual model embodied in 
PHREEQE is the ion-association model of Pearson and Noronha. 
In this model a set of mass action equations are established for 
each ion pair (and controlling solid phases when making mass 
transfer calculations) along with a set of mass balance equations 
for each element considered. These sets of equations are coupled 
using activity coefficient values for each aqueous species and 
solved using a continued fraction approach for the mass balances 
combined with a modified Newton-Raphson technique for all other 
equations. The activity coefficient expressions in PHREEQE in- 
clude the extended Debye-Huckel, WATEQ Debye-Huckel, and 
Davies equations from the original United States Geological Survey 
version of the program. The auxiliary preprocessor program PHTL, 
which is derived from EQTL, converts EQ3/6 thermodynamic data 
to PHREEQE format so that the two programs can be compared. 
PHREEQE can be used to determine solubility limits on the ra- 
dionuclides present in the waste form. These solubility constraints 
may be input to the WAPPA leach model. 


11539 (ESTSC—000420D0VAX00) IMPAC: Integrated Man- 
agement Planning and Control. Summers, P.L. (ORGDP, TN 
(United States)); Gould, T.M. Oak Ridge National Lab., TN (United 
States). 1 Sep 1988. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC05-840R21400. Source: ESTSC. 

Description: DEC VAX; VMS; FORTRAN; 1 Mag Tape. 

IMPAC is an interactive computer information system which inte- 
grates a program-project planning system, a cost accounting 
system, an internal time system, and a progress reporting system. 
It was developed to provide a network of related data bases accli- 
mated to centralized administrative control while allowing for 
widespread interactive access to the information within the net- 
work. Capability exists for daily, weekly, and monthly input of time, 
detailed reports by task, person, and organizational units. Direct ef- 
fort and indirect and burden effort are recorded making accounting 
for total labor possible. 


11540 (ESTSC—000530IBMPCO00) TILT: Trip Information Log 
Tracking System. Jones, J.F. (EG and G Idaho Inc., Idaho Falls, 
ID (United States)). EG and G Idaho, Inc., Idaho Falls, ID (United 
States). 1 Jun 1992. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC07-761D01570. Source: ESTSC. 

Description: IBM PC; PC-DOS or MS-DOS version 3.0 thrdBASE 
IV version 1.1; 1 3.5 Diskette. This application requires that you 
own dBASE IV, version 1.1 or greater to execute. The application 
is designed to utilize an Hewlett Packard Laserjet printer, that is, 
HP Laserjet printer control strings are hardcoded in the report 
modules. The application contains an employee database (table) 
refresh process that is designed to work off of an ASCII file that 
has been created and downloaded from a mainframe environment. 
The main or calling module is TILTO00.prg. Naming convention: 





.PRG, program or procedures, .MEM memory file, .DBF database 
file, MDX master index file, .DBT database text file (memo fields), 
.TXT text file, .DOC documentation file. 

The system is focused on the Employee Business Travel Event. 
The system must be able to CRUD (Create, Retrieve, Update, 
Delete) instances of the Travel Event as well as the ability to 
CRUD frequent flyer milage associated with airline travel. Addition- 
ally the system must provide for a compliance reporting system to 
monitor reductions in travel costs and lost oppurtunity costs {i.e., 
not taking advantage of business class or 7 day advance tickets). 


11541 (ESTSC—000532P075000) QLN1: Quantitative 
Gamma-Ray Spectra Analysis. Yule, H.P. (NUS Corp., Gaithers- 
burg, MD (United States)). NUS Corp., Gaithersburg, MD (United 
States). 1 Oct 1976. Sponsored by Environmental Protection 
Agency, Washington, DC (United States). (NESC—902). Source: 
RADIATION SHIELDING INFORMATION CENTER. 

Description: PRIME 750; EXEC8; FORTRAN V; 1 Mag Tape. 
The iterative technique employed in the SAMPO part of QLN1 gen- 
erates frequent overflow conditions. NESC commented out the call 
to the NBS routine, DIVOFL, which suppresses premature run ter- 
mination caused by overflows and divide checks. The algorithm 
used by the SAMPO program has also proved to be compiler de- 
pendent; QLN1, run on the same machine but using different 
compilers,may generate slightly different results. The author has 
developed a FORTRAN 77 PRIME750 version of QLN1 for use 
with the PRIMOS 17 or PRIMOS 18 operating system which is ex- 
pected to become available shortly. 

QLN1 identifies gamma-ray emitters contributing to Ge(Li) detec- 
tor spectra, and computes quantitative amounts of isotopes 
contributing to the data. 


11542 (ESTSC—000532U110800) QLN1: Quantitative 
Gamma-Ray Spectra Analysis. Yule, H.P. (NUS Corp., Gaithers- 
burg, MD (United States)). NUS Corp., Gaithersburg, MD (United 
States). 1 Oct 1976. Sponsored by Environmental Protection 
Agency, Washington, DC (United States). (NESC—902). Source: 
RADIATION SHIELDING INFORMATION CENTER. 

Description: UNIVAC1108; EXEC8; FORTRAN V; 1 Mag Tape. 
The iterative technique employed in the SAMPO part of QLN1 gen- 
erates frequent overflow conditions. NESC commented out the call 
to the NBS routine, DIVOFL, which suppresses premature run ter- 
mination caused by overflows and divide checks. The algorithm 
used by the SAMPO program has also proved to be compiler de- 
pendent; QLN1, run on the same machine but using different 
compilers, may generate slightly different results. 

QLN1 identifies gamma-ray emitters contributing to Ge(Li) detec- 
tor spectra, and computes quantitative amounts of isotopes 
contributing to the data. 


11543 (ESTSC—000545IBMPC00) HGSYSTEM: Atmospheric 
Dispersion Models For Ideal Gases and Hydrogen Fluoride. 
Witlox, H.W.M. (Shell Research Limited, Thornton Research Cen- 
tre, Chester (England)); McFarlane, K.; Rees, F.J.; Puttock, J.S. 
EG and G Energy Measurements, Inc., Las Vegas, NV (United 
States). 1 May 1991. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC08-88NV10617. Source: ESTSC. 

Description: IBM PC; DOS 3.1, 3.2, 3.3; FORTRAN 77; 10 5.25 
Diskettes. 

The hazards of hydrogen fluoride (HF) have long been recog- 
nized, and operating practices have been aimed at minizing the 
possibility of a release and mitigating the effects of a release 
should it occur. These practices have been continually monitored 
and improved to maximize safety protection based on the available 
technical data. HGSYSTEM has been aimed at further improve- 
ments based on new technical data. 


11544 (ESTSC—O000553AL01100) REOPT V2.0: An Electronic 
Encyclopedia of Remedial Options. White, M.K. (Pacific North- 
east Lab., Richland, WA (United States)); Holter, G.M.; Pennock, 
K.A.; Overton, E.S.; Brouns, T.M.; Wilkins, M.L.; Bryant, J.L. 
Battelle-Northwest, Richland, WA (United States). Pacific Northwest 
Lab. 1 Oct 1992. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Source: ESTSC. 
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Description: APPLE Il; Macintosh II (ci,ex or fx): SystOMNIS 7; 4 
3.5 Diskettes. The REOPT software package contains an embed- 
ded run time version of OMNIS 7 within it that requires each user 
to purchase a run time license from Blyth Software, Inc., the devel- 
opers of OMNIS 7. The REOPT developers used OMNIS 7 to 
cross platform the software to the Macintosh computer systems. 
The end user will need to acquire their own unique activation num- 
ber(s). Each initial user of the REOPT software will need to contatc 
Blyth Software at (415) 513-0580 to get a unique activation num- 
ber assigned. The run license will have a cost associated with its 
acquisition of between $200 and $250 per user. 

REOPT has been developed by Pacific Northwest Laboratory to 
provide information about remedial action technologies, including 
application and regulatory information for over 700 contaminants. 
REOPT is a user-friendly personal computer program and data- 
base that functions like an electronic encyclopedia, sorting and 
presenting information to quickly familiarize engineers and planners 
with available remediation technologies. The system will help users 
focus quickly on the remediation technologies most likely to be ef- 
fective for a particular site and problem, and presents concise, 
easy-to-use information about those technologies, helping users 
identify the key factors and constraints to consider in evaluating 
the use of each technology. REOPT contains information on ap- 
proximately 90 established (i.e., proven) remediation technologies 
that could potentially be used for DOE waste-site cleanup. REOPT 
also contains auxiliary information about hazardous and radioactive 
contaminants and the federal regulations that govern their disposal. 
REOPT contains data for approximately 90 remedial action tech- 
nologies, divided into categories according to the portion of a 
remedial action (i.e., containment, treatment, disposal, etc.) that 
they relate to or perform. Technologies are also classified 
according to the contaminants to which they may be applied. Con- 
taminants may be selected from a list of approximately 700 in ten 
organic and four inorganic categories. The information for each 
technology is organized into the broad categories of descriptive in- 
formation, application information, and additional information 
sources; these are then subdivided to allow the user to access 
more specific information about the technology. 


11545 (ESTSC—0005531B38600) REOPT V2.0: An Electronic 
Encyclopedia of Remedial Options. White, M.K. (Pacific North- 
west Lab., Richland, WA (United States)); Holter, G.M.; Pennock, 
K.A.; Overton, E.S.; Brouns, T.M.; Wilkins, M.L.; Bryant, J.L. 
Battelle-Northwest, Richland, WA (United States). Pacific Northwest 
Lab. 1 Oct 1992. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Source: ESTSC. 

Description: IBM PC 386; IBM PC or compatible; OMNIS 7; 4 
3.5 Diskettes. The REOPT software package containsan embed- 
ded run time version of OMNIS 7 within it that requires each user 
to purchase a run time license from Blyth Software, Inc., the devel- 
opers of OMNIS 7. The REOPT developers used OMNIS 7 to 
cross platform the software to IBM PCs and compatibles. The end 
user will need to aquire their own unique activation numbers(s). 
Each inital user of the REOPT software will need to contact Blyth 
Software at (415) 513-0580 to get a unique activation number as- 
signed. The run will have a cost associated with its acquisition of 
between $200 and $250 per user. 

REOPT has been developed by Pacific Northwest Laboratory to 
provide information about remedial action technologies, including 
application and regulatory information for over 700 contaminants. 
REOPT is a user-friendly personal computer program and data- 
base that functions like an electronic encyclopedia, sorting and 
presenting information to quickly familiarize engineers and planners 
with available remediation technologies. The system will help users 
focus quickly on the remediation technologies most likely to be ef- 
fective for a particular site and problem, and presents concise, 
easy-to-use information about those technologies, helping users 
identify the key factors and constraints to consider in evaluating 
the use of each technology. REOPT contains information on ap- 
proximately 90 established (i.e., proven) remediation technologies 
that could potentially be used for DOE waste-site cleanup. REOPT 
also contains auxiliary information about hazardous and radioactive 
contaminants and the federal regulations that govern their disposal. 
REOPT contains data for approximately 90 remedial action tech- 
nologies, divided into categories according to the portion of a 
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remedial action (i.e., containment, treatment, disposal, etc.) that 
they relate to or perform. Technologies are also classified 
according to the contaminants to which they may be applied. Con- 
taminants may be selected from a list of approximately 700 in ten 
organic and four inorganic categories. The information for each 
technology is organized into the broad categories of descriptive in- 
formation, application information, and additional information 
sources; these are then subdivided to allow the user to access 
more specific information about the technology. 


11546 (ESTSC—000557IPCAT00) MURDAM1.0: Minorlty 
Utility Rate Design Assessment Model. Poyer, D.A. (Argonne 
National Lab., IL (United States)); Butler, J.G. Argonne National 
Lab., IL (United States). 1 Jan 1993. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-31109-ENG-38. 
Source: ESTSC. 

Description: IBM PC/AT; MS-DOS 3.3 or higher; FoxPro; 1 5.25 
Diskette. The proprietary spreadsheet program Quattro Pro Version 
1.0 required to drive the templates is not included with the MUR- 
DAM package. 

Econometric model simulates consumer demand response to 
various user-supplied, two-part tariff electricity rate designs and as- 
sesses their economic welfare impact on black, hispanic, poor and 
majority households. 


11547 (ESTSC—O00558IBMPC00) URATE: Kinetics of Hy- 
driding Uranium Metal Il. Powell, G.L. (Martin Marietta Energy 
Systems, Y-12 Site, Oak Ridge, TN (United States)); Ceo, R.N.; 
Harper, W.L.; Kirkpatrick, J.R. Oak Ridge National Lab., TN (United 
States). 22 Sep 1992. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC05-840R21400. Source: ESTSC. 

Description: IBM PC; DOS 3.5; QBASIC; 1 3.5 Diskette. 

URATE calculates the hydriding rates of uranium. 


11548 (ESTSC—0005631036000) RAFFLE: 1st Flight Colli- 
sion Probabilities MC. Hermann, O.W. (Oak Ridge National Lab., 
TN (United States)); Carlsmith, R.S. Oak Ridge National Lab., TN 
(United States). 1 Dec 1966. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract ACO5-840R21400. (NESC— 
392). Source: ESTSC. 

Description: IBM360; OS/360;370; FORTRAN IV and BAL; 1 
Mag Tape. Assembly language is used for the random number 
generation routines. 

RAFFLE calculates neutron first-flight collision probabilities for a 
wide variety of three-dimensional cell geometry configurations. The 
outer boundaries of the cell cross section may be circular, square, 


or hexagonal. The cell may contain annular regions and/or clusters 
of rods. 


11549 (ESTSC—000565U110800) SHELLS: Thin Shell 3-d 
Structural Analysis. Prince, N. (General Atomic Co., San Diego, 
CA (United States)). General Atomics, San Diego, CA (United 
States). 30 Jan 1970. Sponsored by USDOE, Washington, DC 
(United States). (NESC—452). Source: ESTSC. 

Description: UNIVAC1108; EXEC2; FORTRAN V; 1 Mag Tape. 
CALL TICKER refers to an 1108 system routine for logging job 
time used. A substitute routine will be required for use of this pro- 
gram on another machine. SHELLS calls several plotting routines 
not included with the program. These routines are proprietary and 
may be dummied out. 

SHELLS5 performs an elastic stress analysis of smoothly curved, 
arbitrarily shaped, three-dimensional thin shells with any desired 
distributions of material properties, boundary constraints, and me- 
chanical, thermal, and displacement loading conditions. 


11550 (FASAC-TAR-93004506) Nonlinear dynamics re- 
search in the former Soviet Union. McKenney, B.L. (Science 
Applications International Corp., McLean, VA (United States)); 
Krafsig, J. (eds.); Abarbanel, H.D.I.; Abraham, N.B. Science Appli- 
cations International Corp., McLean, VA (United States). Aug 1992. 
234p. Source: OSTI; INIS; Science Applications International 
Corp., 1710 Goodridge Dr., P.O. Box 1303, McLean, VA 22102. 
This assessment of nonlinear dynamics research in the former 
Soviet Union was performed by seven US scientists and engineers 
active in the fields examined. The topics covered include: solid- 
state systems and circuits, information theory and signal analysis, 
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chaos in mechanical systems, turbulence and vortex dynamics, 
ocean processes, image processing, and lasers and nonlinear op- 
tics. The field of nonlinear dynamics and chaos blossomed in 
academic settings in both the West and the former Soviet Union 
during the 1980s. The field went from mathematical abstraction to 
interesting engineering application areas. Several generalizations 
can be drawn from the review of Soviet work: Soviet work gener- 
ally began earlier than Western work, and, in areas that do not 
require extensive computational resources, that work has kept up 
with, and often leads, the West. This is especially true in the math- 
ematical analysis of nonlinear phenomena. Soviet researchers 
have shown an ability to combine numerical or analytic ideas with 
laboratory experimentation in a smoother, less erratic fashion than 
Western researchers. Furthermore, contrary to Western practice, 
the same researchers often do both theoretical and experimental 
work. In areas that require numerical verification of ideas in the 
field, the Western work is leading that of the former Soviet Union. 
This is especially true in the areas of signal processing, simula- 
tions of turbulence, and communications. No evidence was found 
of any significant penetration of ideas of nonlinear dynamics into 
technological applications of a military or commercial area in the 
former Soviet Union. Opportunities abound, but specific applica- 
tions are not apparent. 


11551 (FNAL/C—92/324) Reducing communication ineffi- 
ciencies for a flexible programming paradigm. Fischler, M.; 
Gao, M.; Hockney, G.; Isely, M.; Uchima, M. Fermi National Accel- 
erator Lab., Batavia, IL (United States). Nov 1992. 4p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC02- 
76CH03000. (CONF-9209276-8: LATTICE ‘92: lattice field theory, 
Amsterdam (Netherlands), 15-19 Sep 1992). Order Number 
DE93005670. Source: OSTI; NTIS; GPO Dep. 

The ACPMAPS system at Fermilab has been upgraded to 50 GF 
by inserting new CPU modules, based on the Intel i860. This ten- 
fold increase in power, utilizing the identical communications 
backbone, places the system in a different realm: The transfer la- 
tency and overheads are now greater, relative to the cost of a 
floating point operation. We explore the consequences for pro- 
grams written using CANOPY, which relies on low communications 
latencies. We present techniques for alleviating the efficiency 
decrease, by coalescing transfers, without abandoning the consid- 
erable advantages of the CANOPY paradigm. 


11552 (IC—92/295) Model-based recognition of 3-D objects 
by geometric hashing technique. Severcan, M. (International 
Centre for Theoretical Physics, Trieste (Italy)); Uzunalioglu, H. In- 
ternational Centre for Theoretical Physics, Trieste (Italy). Sep 1992. 
[14] Source: OSTI; NTIS (US Sales Only); INIS. 

A model-based object recognition system is developed for recog- 
nition of polyhedral objects. The system consists of feature 
extraction, modelling and matching stages. Linear features are 
used for object descriptions. Lines are obtained from edges using 
rotation transform. For modelling and recognition process, geomet- 
ric hashing method is utilized. Each object is modelled using 2-D 
views taken from the viewpoints on the viewing sphere. A hidden 
line elimination algorithm is used to find these views from the wire 
frame model of the objects. The recognition experiments yielded 
satisfactory results. (author). 8 refs, 5 figs. 


11553 (INIS-BR-3085) Computer code ANISN multiplying 
media and shielding calculation Il. Code description (input/ 
output). Maiorino, J.R. Instituto de Pesquisas Energeticas e Nucle- 
ares (IPEN), Sao Paulo, SP (Brazil). 1990[49] Source: OSTI; NTIS 
(US Sales Only); INIS. 

The user manual of the ANISN computer code describing input 
and output subroutines is presented. ANISN code was developed 
to solve one-dimensional transport equation for neutron or gamma 
rays in slab, sphere or cylinder geometry with general anisotropic 


scattering. The solution technique is the discrete ordinate method. 
(M.C.K.). 


11554 (INIS-mf-13401, pp. 353-361) Overview of world 
trends in safety critical computer applications. Ichiyen, N.M. 
(Atomic Energy of Canada Ltd., Sheridan Park, ON (Canada). 
CANDU Operations); Hohendorf, R.J. Canadian Nuclear Society, 





Toronto, ON (Canada). 1991. [557] (CONF-9106378—: Annual con- 
ference of the Canadian Nuclear Association (CNA) and the 
Canadian Nuclear Society (CNS), Saskatoon (Canada), 9-12 Jun 
1991). In Proceedings of the Canadian Nuclear Society 12. annual 
conference. Order Number DE93610781. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Although world wide use of computers for safety critical functions 
across industries has been increasing, there are a number of con- 
cerns that have inhibited their widespread acceptance for these 
applications. This paper attempts to identify the factors for and 
against the use of computers (and in particular, software) in safety 
critical applications and reviews approaches used in the world to 
implement software safely. It also describes how the Canadian nu- 
clear industry’s approach compares to world practice. The main 
elements of the approach are: simplicity of functionality; ‘defense 
in depth’ principle for system design (not just computer subsys- 
tems); use of high degree of rigour in design and verification 
processes; and, use of a balanced approach encompassing a set 
of complementary techniques such as formal methods, determinis- 
tic and non-deterministic testing, and hazard analysis. 


11555 (INIS-mf-13401, pp. 376-382) Fault tree analysis of 
software at Ontario Hydro. Nourani, M.R. (Ontario Hydro, 
Toronto, ON (Canada)); Bowman, W.C.; Levan, D.; Kanji, F. Cana- 
dian Nuclear Society, Toronto, ON (Canada). 1991. [557] 
(CONF-9106378-: Annual conference of the Canadian Nuclear As- 
sociation (CNA) and the Canadian Nuclear Society (CNS), 
Saskatoon (Canada), 9-12 Jun 1991). In Proceedings of the Cana- 
dian Nuclear Society 12. annual conference. Order Number 


DE93610781. Source: OSTI; NTIS (US Sales Only); INIS. 

The fault tree technique has been used by Ontario Hydro to ef- 
fectively review and verify safety critical systems at its nuclear 
generating stations (NGS). Recent efforts, on the Shutdown Sys- 
tems at Darlington NGS and the protective fuel-handling software 
at Bruce NGS A, have shown the fault tree technique to be a valu- 
able tool for uncovering latent conditional errors and facilitating 


recommendations to increase system fault-tolerance. The experi- 
ences of the Bruce NGS A analysis are presented here as a 
vehicle to illustrate the practical advantages and limitations of the 
fault tree technique. 


11556 (INIS-mf-13402, pp. 3.3-1-3.3-2) Overview of world 
trends in safety-related computer applications. Ichiyen, N.M. 
(Atomic Energy of Canada Ltd., Sheridan Park, ON (Canada). 
CANDU Operations); Hohendorf, R. Canadian Nuclear Association, 
Toronto, ON (Canada); Canadian Nuclear Society, Toronto, ON 
(Canada). 1991. [311] (CONF-9106378—: Annual conference of the 
Canadian Nuclear Association (CNA) and the Canadian Nuclear 
Society (CNS), Saskatoon (Canada), 9-12 Jun 1991). In Confer- 
ence summaries: Summaries of the 31. Canadian Nuclear 
Association annual conference, and the 12. Canadian Nuclear So- 
ciety annual conference. Order Number DE93610782. Source: 
OSTI; NTIS (US Sales Only); INIS. 

See proceedings for the full document. 

Short communication. SAFETY/computer codes; COMPUTER- 
IZED CONTROL SYSTEMS; COMPUTERS; SAFETY 


11557 (INIS-mf-13402, pp. 3.3-3-3.3-4) Determining safety 
criticality levels for software in Ontario Hydro’s nuclear gener- 
ating stations. Lee, A.K. (Ontario Hydro, Toronto, ON (Canada)); 
Gordon, C.W.; Archinoff, G.H.; Clark-Gellman, A.B.; Saari, M. 
Canadian Nuclear Association, Toronto, ON (Canada); Canadian 
Nuclear Society, Toronto, ON (Canada). 1991. [311] (CONF- 
9106378-—: Annual conference of the Canadian Nuclear Association 
(CNA) and the Canadian Nuclear Society (CNS), Saskatoon 
(Canada), 9-12 Jun 1991). In Conference summaries: Summaries 
of the 31. Canadian Nuclear Association annual conference, and 
the 12. Canadian Nuclear Society annual conference. Order Num- 
ber DE93610782. Source: OSTI; NTIS (US Sales Only); INIS. 

See proceedings for the full document. 

Short communication. SAFETY/computer codes; SAFETY/ 
reliability; COMPUTERIZED CONTROL SYSTEMS; FAILURES; 
NUCLEAR FACILITIES; RADIATION PROTECTION; RECOMMEN- 
DATIONS; SAFETY; RELIABILITY 
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11558 (INIS-mf-13402, pp. 3.3-7-3.3-8) Fault tree analysis 
of software at Ontario Hydro. Nourani, Mohammad R. (Ontario 
Hydro, Toronto, ON (Canada)); Bowman, William C.; Levan, David; 
Kanji, Feizal. Canadian Nuclear Association, Toronto, ON 
(Canada); Canadian Nuclear Society, Toronto, ON (Canada). 1991. 
[311] (CONF-9106378-: Annual conference of the Canadian Nu- 
clear Association (CNA) and the Canadian Nuclear Society (CNS), 
Saskatoon (Canada), 9-12 Jun 1991). In Conference summaries: 
Summaries of the 31. Canadian Nuclear Association annual confer- 
ence, and the 12. Canadian Nuclear Society annual conference. 
Order Number DE93610782. Source: OSTI; NTIS (US Sales Only); 
INIS. 

See proceedings for full document. 

Short communication. REACTOR SAFETY/computer codes; RE- 
ACTOR SAFETY/fault tree analysis; CANDU TYPE REACTORS 


11559 (JAERI-M—92-121) Manual for JSSL (JAERI Scientific 
Subroutine Library): 4th edition. Fujimura, Toichiro (Japan 
Atomic Energy Research Inst., Tokai, Ibaraki (Japan). Tokai Re- 
search Establishment); Tsutsui, Tsuneo. Japan Atomic Energy 
Research Inst., Tokyo (Japan). Sep 1991. 225p. (In Japanese). Or- 
der Number DE93764470. Source: OSTI; NTIS; INIS. 

JSSL (JAERI Scientific Subroutine Library) is a library of scien- 
tific subroutines developed or modified in JAERI. They are 
classified into sixteen fields (Special Functions, Linear Problems, 
Eigenvalue and Ejigenvector Problems, Non Linear Problems, 
Mathematical Programming, Extreme Value Problems, Transforma- 
tions, Functional Approximation Methods, Numerical Differential 
and Integral Methods, Numerical Differential and Integral Equa- 
tions, Statistical Functions, Physical Problems, VO Routines, 
Plotter Routines, Computer System Functions and Others). This re- 
port is the user manual for the revised version of JSSL which 
involves evaluated subroutines selected from the previous compila- 
tion of JSSL, applied in almost all the fields. (author). 


11560 (JINR-E—11-91-487) Domain decomposition method 
for solving elliptic problems in unbounded domains. Khorom- 
skij, B.N. (Joint Inst. for Nuclear Research, Dubna (USSR). Lab. of 
Computing Techniques and Automation); Mazurkevich, G.E.; Zhid- 
kov, E.P. Joint Inst. for Nuclear Research, Dubna (Russian 
Federation). 1991. [19] Source: OSTI; NTIS (US Sales Only); INIS. 

Computational aspects of the box domain decomposition (DD) 
method for solving boundary value problems in an unbounded do- 
main are discussed. A new variant of the DD-method for elliptic 
problems in unbounded domains is suggested. It is based on the 
partitioning of an unbounded domain adapted to the given asymp- 
totic decay of an unknown function at infinity. The comparison of 
computational expenditures is given for boundary integral method 
and the suggested DD-algorithm. 29 refs.; 2 figs.; 2 tabs. 


11561 (JINR-R—10-91-308) Computer graphics at VAX JINR. 
Balashov, V.K. Joint Inst. for Nuclear Research, Dubna (Russian 
Federation). Lab. of Computing Techniques and Automation. 1991. 
[11] (In Russian). Source: OSTI; NTIS (US Sales Only); INIS. 

The structure of the software for computer graphics at VAX JINR 
is described. It consists of graphical packages GKS, WAND and a 
set graphicals packages for High Energy Physics application de- 
signed at CERN. 17 refs.; 1 tab. 


11562  (JINR-R—10-91-482) New algorithm for minimizing x? 
functionals with constraints. Ketikyan, A.Zh. (Erevanskij Fizich- 
eskij Inst., Erevan (Armenia)); Komissarov, E.V.; Kurbatov, V.S.; 
Silin, I.N. Joint Inst. for Nuclear Research, Dubna (Russian Feder- 
ation). 1991. [10] (In Russian). Source: OSTI; NTiS (US Sales 
Only); INIS. 

Submitted to Nucl. Instrum. Methods. 

The problem of minimization of the functional is considered. A 
new algorithm is proposed for the solution of these problems. It is 
based on simultaneous linearization of the experimental constraint 
functions followed by expression of some variables in terms of oth- 
ers. Expressions for covariance matrix are provided, algorithm for 
the minimum search is presented. In comparison with the Lagrange 
multipliers method, this algorithm requires less computation and is 
applicable to a wider class of problems. 1 ref. 
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11563 (JINR-R-10-91-483) Generalized kinematical fit. 
Ketikyan, A.Zh. (Erevanskij Fizicheskij Inst., Erevan (Armenia)); 
Komissarov, E.V.; Kurbatov, V.S.; Silin, I.N. Joint Inst. for Nuclear 
Research, Dubna (Russian Federation). 1991. [10] (In Russian). 
Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to Nucl. Instrum. Methods. 

Scheme of data processing where kinematic fit is carried out 
using directly coordinates of events, is realized. Formalism of mini- 
mization of functional! with relations in nontraditional approach is 
obtained, expressions for error matrices are derived. 5 refs. 


11564 (JINR-R—10-92-1) A data processing system at the 
hybrid spectrometer. Abdurakhimov, A.U. (Joint Inst. for Nuclear 
Research, Dubna (USSR). Lab. of Computing Techniques and Au- 
tomation); Ivanov, V.G.;  Okhrimenko, L.S.;  Saitov, LS.,; 
Ehrdehnehdehigehr, T. Joint Inst. for Nuclear Research, Dubna 
(Russian Federation). 1992. [7] (In Russian). Source: OSTI; NTIS 
(US Sales Only); INIS 

A system for data processing at hybrid spectrometer is described. 
A set of the programs for sorting and recording measurements as 
well as geometrical reconstruction of events is considered. Different 
service procedures of experimental data processing are presented. 
The system is designed for the operating on the ES computers un- 
der the control of the VM operating system. 8 refs.; 1 fig. 


11565 (JINR-R-11-91-357) Algorithms of B,° effec 
tive mass determination in investigation of CP-violation. 
lvanchenko, |.M.; Karpenko, N.N.; Kekelidze, V.D.; Mojsenz, P.V.; 
Potrebnikov, Yu.K. Joint Inst. for Nuclear Research, Dubna (Rus- 
sian Federation). Lab. of Computing Techniques and Automation. 
1991. [14] (In Russian). Source: OSTI; NTIS (US Sales Only); INIS. 

New methods for calculation of a mass of JAY and K,° 
necessery for determination of B,° mass in a new approach to the 
measurement of CP-violation in B decays are presented. These 
methods have high speed of calculation and can be adapted sim- 
ply for a new condition of experiment and can be applied for a 
set-up with complicated magnetic fields. A new method for analysis 
of Ks° events (noncomplete topology case) is presented, this 
method reconstructs vertex coordinates and kinematic parameters 
of pions in Ks° decays concurently. The precision of calculation of 
a mass of B,° - 117 MeV, J/¥ -286 MeV, K,° (complete topology) 
- 9 MeV, Ks” (noncomplete topology) - 14 MeV. 16 refs.; 8 figs. 


11566 (JINR-R—11-91-363) Simulation of the magnetic field 
of the set-up AMPIR superconducting solenoid. Akishin, P.G. 
(Joint Inst. for Nuclear Research, Dubna (USSR). Lab. of Comput- 
ing Techniques and Automation); Gavrilov, Yu.K. Joint Inst. for 
Nuclear Research, Dubna (Russian Federation). Lab. of Computing 
Techniques and Automation. 1991. [8] (In Russian). Source: OSTI; 
NTIS (US Sales Only); INIS. 

The results of the numerical analysis of the magnetic system for 
the spectrometer AMPIR are presented. Using the method of vol- 
ume integral equations the three-dimensional distribution of the 
magnetic field in the aperture of the spectrometer magnet is ob- 
tained. The comparison of the numerical analysis of the magnet 
model with the results of the measurements and calculations with 
MAGNUS program is presented. 5 refs.; 9 figs. 


11567 (K/CSD/INF-92/27) Object technology: A white pa- 
per. Jordan, S.R.; Arrowood, L.F.; Cain, W.D.; Stephens, W.M.; 
Vickers, B.D. Oak Ridge K-25 Site, TN (United States). 11 May 
1992. 17ip. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840T21400. Order Number 
DE93006037. Source: OSTI; NTIS; GPO Dep. 

Object-Oriented Technology (OOT), although not a new 
paradigm, has recently been prominently featured in the trade press 
and even general business publications. Indeed, the promises of 
object technology are alluring: the ability to handle complex design 
and engineering information through the full manufacturing produc- 
tion life cycle or to manipulate multimedia information, and the 
ability to improve programmer productivity in creating and maintain- 
ing high quality software. Groups at a number of the DOE facilities 
have been exploring the use of object technology for engineering, 
business, and other applications. In this white paper, the technol- 
ogy is explored thoroughly and compared with previous means of 
developing software and storing databases of information. Several 
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specific projects within the DOE Complex are described, and the 
state of the commercial marketplace is indicated. 


11568 (LBL-32863) Experience with the UniTree mass stor- 
age system. Holmes, H.H.; Loken, S. Lawrence Berkeley Lab., CA 
(United States). Sep 1992. 4p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC0O3-76SF00098. (CONF- 
920966-20: 10. conference on computing in high energy physics, 
Annecy (France), 21-25 Sep 1992). Order Number DE93004717. 
Source: OSTI; NTIS; GPO Dep. 

Lawrence Berkeley Laboratory (LBL) is a beta test site for the 
UniTree mass storage system. Our initial configuration is based on 
a Sun workstation and includes 10 gigabytes (GB) of magnetic disk 
cache, 700 GB of Exabyte 8 mm tape storage, with two tape 
robots. We support a user community of 15 to 20 active users, 
about 250,000 files, and 33 GB of user data. The largest file stored 
is 1.5 GB. As of May 1992, we consider the system to be ade- 
quately stable and reliable for production use. As a beta site, we 
have worked on the Sun port, on the tape drivers for SunOS, and 
on integrating our tape robots into the UniTree software. File re- 
trieval from tape usually takes less than five minutes. Continuing 
concerns are tape longevity and reliability, and improving perfor- 
mance to support 100 Mb FDDI. 


11569 (LBL-32934) An electronic stroll through the global 
village. Chew, J. Lawrence Berkeley Lab., CA (United States). 
Sep 1992. 9p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC03-76SF00098. (CONF-9209142-10: In- 
stitute of Electrical and Electronics Engineers (IEEE) international 
professional communications conference (IPCC): crossing frontiers, 
Santa Fe, NM (United States), 30 Sep 1992). Order Number 
DE93005962. Source: OSTI; NTIS; GPO Dep. 

This paper is a semi-random walk through Usenet News, a 
bulletin board system that exists on the vast Internet computer net- 
work. Interaction in such a medium is an interesting hybrid of 
speech and writing, of monologue and dialogue and sometimes an 
open shouting match in a crowded room. Those who are intrigued 
by these matters will be able to see a number of research areas 
exposed in this frankly anecdotal paper. In addition to being anec- 
dotal, this paper is a work of participatory observation. In fact, | 
occasionally let it be known that | was observing the sociology and 
rhetoric of the newsgroups. The natives appeared unimpressed. 


11570 (LBL-32935) High speed, wide area distributed com- 
puting for scientific imaging. Johnston, W.E.; Jacobson, V.L.; 
Loken, S.C.; Robertson, D.W.; Tierney, B.L. Lawrence Berkeley 
Lab., CA (United States). Sep 1992. 4p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC03-76SF00098. 
(CONF-920966—22: 10. conference on computing in high energy 
physics, Annecy (France), 21-25 Sep 1992). Order Number 
DE93004727. Source: OSTI; NTIS; GPO Dep. 

We present a scenario for a fully distributed computing environ- 
ment in which computing, storage, and I/O elements are configured 
on demand into “virtual systems” that are optimal for the solution of 
a particular problem. We also present an experiment that illustrates 
some of the elements and issues of this scenario. The goal of this 
work is to make the most powerful computing systems those that 
are logically assembled from network based components, and to 
make those systems available independent of the geographic loca- 
tion of the constituent elements. 


11571 (LBL-32936) High-performance computing and dis- 
tributed systems. Loken, S.C.; Greiman, W.; Jacobson, V.L.; 
Johnston, W.E.; Robertson, D.W.; Tierney, B.L. Lawrence Berkeley 
Lab., CA (United States). Sep 1992. 5p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC03-76SF00098. 
(CONF-920966-21: 10. conference on computing in high energy 
physics, Annecy (France), 21-25 Sep 1992). Order Number 
DE93004725. Source: OSTI; NTIS; GPO Dep. 

We present a scenario for a fully distributed computing environ- 
ment in which computing, storage, and I/O elements are configured 
on demand into “virtual systems” that are optimal for the solution of 
a particular problem. We also describe present two pilot projects 
that illustrate some of the elements and issues of this scenario. 
The goal of this work is to make the most powerful computing sys- 
tems those that are logically assembled from network based 








components, and to make those systems available independent of 
the geographic location of the constituent elements. 


11572 (LBL-32965) Generalized approach to inverse prob- 
lems in tomography: Image reconstruction for spatially variant 
systems using natural pixels. Baker, J.R.; Budinger, T.F.; Hues- 
man, R.H. Lawrence Berkeley Lab., CA (United States). Oct 1992. 
32p. Sponsored by USDOE, Washington, DC (United States); De- 
partment of Health and Human Services, Washington, DC (United 
States). DOE Contract AC03-76SF00098. Grant HLO7367. (CONF- 
9210254—1: High performance computing and biomedical research 
conference, Durham, NC (United States), 14-15 Oct 1992). Order 
Number DE93004694. Source: OSTI; NTIS; GPO Dep. 

A major limitation in tomographic inverse problems is inadequate 
computation speed, which frequently impedes the application of en- 
gineering ideas and principles in medical science more than in the 
physical and engineering sciences. Medical problems are computa- 
tionally taxing because a minimum description of the system often 
involves 5 dimensions (3 space, 1 energy, 1 time), with the range 
of each space coordinate requiring up to 512 samples. The compu- 
tational tasks for this problem can be simply expressed by posing 
the problem as one in which the tomograph system response func- 
tion is spatially invariant, and the noise is additive and Gaussian. 
Under these assumptions, a number of reconstruction methods 
have been implemented with generally satisfactory results for gen- 
eral medical imaging purposes. However, if the system response 
function of the tomograph is assumed more realistically to be spa- 
tially variant and the noise to be Poisson, the computational 
problem becomes much more difficult. Some of the algorithms be- 
ing studied to compensate for position dependent resolution and 
Statistical fluctuations in the data acquisition process, when ex- 
pressed in canonical form, are not practical for clinical applications 
because the number of computations necessary exceeds the capa- 
bilities of high performance computer systems currently available. 
Reconstruction methods based on natural pixels, specifically 
orthonormal natural pixels, preserve symmetries in the data acqui- 


sition process. Fast implementations of orthonormal natural pixel 
algorithms can achieve orders of magnitude speedup relative to 
general implementations. Thus, specialized thought in algorithm 
development can lead to more significant increases in performance 
than can be achieved through hardware improvements alone. 


11573 (LUTFD2-TFRT-1036) Control of error and conver- 
gence in ODE solvers. Gustafsson, K. Lund Univ. (Sweden). Dept. 
of Automatic Control. Mar 1992. [184] Source: OSTI; NTIS; INIS. 

Feedback is a general principle that can be used in many differ- 
ent contexts. In this thesis it is applied to numerical integration of 
ordinary differential equations. An advanced integration method in- 
cludes parameters and variables that should be adjusted during 
the execution. In addition, the integration method should be able to 
automatically handle situations such as: initialization, restart after 
failures, etc. In this thesis we regard the algorithms for parameter 
adjustment and supervision as a controller. The controlled mea- 
sures different variable that tell the current status of the integration, 
and based on this information it decides how to continue. The de- 
sign of the controller is vital in order to accurately and efficiently 
solve a large class of ordinary differential equations. The applica- 
tion of feedback control may appear farfetched, but numerical 
integration methods are in fact dynamical systems. This is often 
overlooked in traditional numerical analysis. We derive dynamic 
models that describe the behavior of the integration method as well 
as the standard control algorithms in use today. Using these mod- 
els it is possible to analyze properties of current algorithms, and 
also explain some generally observed misbehaviors. Further, we 
use the acquired insight to derive new and improved control algo- 
rithms, both for explicit and implicit Runge-Kutta methods. In the 
explicit case, the new controller gives good overall performance. In 
particular it overcomes the problem with oscillating stepsize se- 
quence that is often experienced when the stepsize is restricted by 
numerical stability. The controller for implicit methods is designed 
so that it tracks changes in the differential equation better than cur- 
rent algorithms. In addition, it includes a new strategy for the 
equation solver, which allows the stepsize to vary more freely. This 
leads to smoother error control without excessive operations on the 
iteration matrix. (87 refs.) (au). 
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11574 (NAL-TR-1139) Improvements for obtaining iterative 
solutions of large linear systems. Nishimura, H. (National 
Aerospace Laboratory, Tokyo (Japan)). National Aerospace Lab., 
Chofu, Tokyo (Japan). Feb 1992. 23p. (in Japanese). Order Num- 
ber DE93767968. Source: OSTI; NTIS. 

A matrix expression for solving large sets linear equation ob- 
tained from differential approximation of ellyptic differential equation 
is characterized by having less number of matrix elements, sym- 
metry, and linear constant values. The solution of this equation 
does not exist singly, but often depends upon characteristics of the 
coefficient matrix. Therefore, determining which solution is the best 
is very important. This paper takes up the incomplete approximate 
factorization procedures conjugate gradient method and Cheby- 
shev semi-iterative method as the three iterative calculation 
methods characterized in that the basic conceptions to the solution 
differ with each other. The paper describes the basic conceptions 
to the solution, geometrical considerations, improvements in the 
calculation efficiency and method for constructing coefficient matri- 
ces. Numerical calculations were carried out based on the 
convergent rate, the error analysis, and the improved method, and 
the result was compared with the convergent rate for further dis- 
cussion. 19 refs., 14 figs. 


11575 (ORNL/TM-12270) Partitioning a chordal graph into 
transitive subgraphs for parallel sparse triangular solution. 
Peyton, B.W. (Oak Ridge National Lab., TN (United States)); 
Pothen, A.; Yuan, Xiaoging. Oak Ridge National Lab., TN (United 
States). Dec 1992. 33p. Sponsored by USDOE, Washington, DC 
(United States); National Science Foundation, Washington, DC 
(United States); Natural Sciences and Engineering Research Coun- 
cil of Canada, Ottawa, ON (Canada). DOE Contract 
AC05-840R21400 ;FG02-91ER25095. Grant CCR-9024954;Grant 
OGP0008111. Order Number DE93006614. Source: OSTI; NTIS; 
GPO Dep. 

A recent approach for solving sparse triangular systems of equa- 
tions on massively parallel computers employs a factorization of 
the triangular coefficient matrix to obtain a representation of its in- 
verse in product form. The number of general communication steps 
required by this approach is proportional to the number of factors 
in the factorization. The triangular matrix can be symmetrically per- 
muted to minimize the number of factors over suitable classes of 
permutations, and thereby the complexity of the parallel algorithm 
can be minimized. Algorithms for minimizing the number of factors 
over several classes of permutations have been considered in 
earlier work. Let F = L+L™ denote the symmetric filled matrix corre- 
sponding to a Cholesky factor L, and let Ge denote the adjacency 
graph of F. In this paper we consider the problem of minirriizing 
the number of factors over all permutations which preserve the 
structure of Gr. The graph model of this problem is to partition the 
vertices Gr into the fewest transitively closed subgraphs over all 
perfect elimination orderings while satisfying a certain precedence 
relationship. The solution to this chordal graph partitioning problem 
can be described by a greedy scheme which eliminates a largest 
permissible subgraph at each step. Further, the subgraph elimi- 
nated at each step can be characterized in terms of lengths of 
chordless paths in the current elimination graph. This solution re- 
lies on several results concerning transitive perfect elimination 
orderings introduced in this paper. We describe a partitioning algo- 
rithm with O(|V| + |E]) time and space complexity. 


11576 (SAND-91-8240B) A comparative study of precondi- 
tioned Lanczos methods for nonsymmetric linear system. 
Tong, C.H. Sandia National Labs., Livermore, CA (United States). 
Sep 1992. 121p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-76DR00789. Order Number 
DE93006453. Source: OSTI; NTIS; GPO Dep. 

Many important scientific applications require the solution of very 
large and sparse nonsymmetric linear systems. Hence, there has 
been great interest in the development of robust and efficient 
solvers. In recent years, the class of Krylov subspace methods has 
emerged as the most popular iterative solution schemes. Coupled 
with effective preconditioning, these methods show fast conver- 
gence for many problems. However, these methods are not 
guranteed to converge, especially for many difficult problems that 
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are strongly nonsymmetric, near singular and indefinite. In this re- 
port, we survey some recent developments of Krylov subspace 
methods which are based on the Lanczos procedure. These meth- 
ods have been implemented and tested on a variety of problems. 
Extensive numerical results are presented and discussed. 


11577 (SAND—92-0526) Specification of an IF1 to PG trans- 
lator for the Epsilon-2 dataflow machine. Boehm, W. (Colorado 
State Univ., Fort Collins, CO (United States). Dept. of Computer 
Science); Hoch, J.E. Sandia National Labs., Albuquerque, NM 
(United States). Nov 1992. 69p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC04-76DP00789. Order 
Number DE93005383. Source: OSTI; NTIS; GPO Dep. 

This report describes a mechanism for compiling the functional 
language SISAL for Sandia’s Epsilon-2 hybrid dataflow machine. 
The strategy couples the front-end of the standard SISAL compiler 
(which generates a data dependence graph intermediate form 
called IF1) with an optimizing code-generator for Epsilon-2. The 
Epsilon-2 code-generator is the back-end of a compiler for the 
functional language Id. It translates a data dependence graph inter- 
mediate form called Program Graphs into Epsilon-2 machine code. 
This report describes a translation path from IF1 graphs to Pro- 
gram Graphs. This report also comments on the relative merits of 
the IF1 and Program Graph representations. 


11578 (SAND-92-2290) GJOIN: A program for merging two 
or more GENESIS databases. Sjaardema, G.D. Sandia National 
Labs., Albuquerque, NM (United States). Dec 1992. 35p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC04-76DP00789. Order Number DE93007709. Source: OSTI; 
NTIS; GPO Dep. 

GJOIN is a two- or three-dimensional mesh combination pro- 
gram. GJOIN combines two or more meshes written in the 
GENESIS mesh database format into a single GENESIS mesh. 
Selected nodes in the two meshes that are closer than a specified 
distance can be combined The geometry of the mesh databases 
can be modified by scaling, offsetting, revolving, and mirroring. The 
combined meshes can be further modified by deleting, renaming, or 
combining material blocks, sideset identifications, or nodeset identi- 
fications. GJOIN is one of the mesh generation tools in the Sandia 
National Laboratories Engineering Analysis Code Access System 
(SEACAS). GJOIN is typically used with the other SEACAS mesh 
generation codes GEN3D, GENSHELL, GREPOS, and Aprepro. 


11579 (SAND-92-2291) Aprepro: An algebraic preproces- 
sor for parameterizing finite element analyses. Sjaardema, G.D. 
Sandia National Labs., Albuquerque, NM (United States). Dec 
1992. 57p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-76DP00789. Order Number 
DE93006989. Source: OSTI; NTIS; GPO Dep. 

Aprepro is an algebraic preprocessor that reads a file containing 
both general text and algebraic, string, or conditional expressions. 
It interprets the expressions and outputs them to the output file 
along with the general text. The syntax used in Aprepro is such 
that all expressions between the delimiters and are evaluated and 
all other text is simply echoed to the output file. Aprepro contains 
several mathematical functions, string functions, and flow control 
constructs. In addition, functions are included that, with some addi- 
tional files, implement a units conversion system and a material 
database lookup system. Aprepro was written primarily to simplify 
the preparation of parameterized input files for finite element analy- 
ses at Sandia National Laboratories; however, it can process any 
text file that does not use the characters. 


11580 (SAND-92-2292) Overview of the Sandia National 
Laboratories Engineering Analysis Code Access System. 
Sjaardema, G.D. Sandia National Labs., Albuquerque, NM (United 
States). Jan 1993. 18p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-76DP00789. Order Number 
DE93006964. Source: OSTI; NTIS; GPO Dep. 

The Sandia National Laboratories (SNL) Engineering Analysis 
Code Access System (SEACAS) is a collection of structural and 
thermal codes and utilities used by analysts at SNL. The system 
includes pre- and post-processing codes, analysis codes, database 
translation codes, support libraries, UNIX™ shell scripts, and an in- 
stallation system. SEACAS is used at SNL on a daily basis as a 
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production, research, and development system for the engineering 
analysts and code developers. Over the past year, approximately 
180 days of Cray Y-MP™ CPU time have been used at SNL by 
SEACAS codes. The job mix includes jobs using only a few sec- 
onds of CPU time, up to jobs using two and one-half days of CPU 
time. SEACAS is running on several different systems at SNL in- 
cluding Cray Unicos, Hewlett Packard HP-UX™, Digital Equipment 
Ultrix™, and Sun SunOS™. This document is a short description of 
the codes the SEACAS system. 


11581 (SAND-92-2418C) Network storage service usage 
characteristics. Haynes, R.A. Sandia National Labs., Albu- 
querque, NM (United States). [1992]. 7p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-76DP00789. 
(CONF-930461—1: 12. IEEE symposium on mass storage systems, 
Monterey, CA (United States), 25 Apr 1993). Order Number 
DE93003998. Source: OSTI; NTIS; GPO Dep. 

Performance and functionality increases in network environments 
have in the need for readily accessible mass storage. UNIX®-based 
networks and mass storage systems are providing the required 
connectivity and interoperability, however, how UNIX-based mass 
storage systems are being used is not well documented. This pa- 
per describes a study of the usage of the UNIX-based Network 
Storage Service at Sandia National Laboratories. 


11582 (SAND-92-8225) The Change tool for changing pro- 
grams and scripts: Version 2.02 of August 1992. Grcar, J.F. 
Sandia National Labs., Albuquerque, NM (United States). Sep 
1992. 30p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-76DR00789. Order Number 
DE93004383. Source: OSTI; NTIS; GPO Dep. 

change is a computer program that interactively changes other 
programs. It allows one source text to move among many comput- 
ers without proliferating versions for different compilers, precisions 
and like. Change also modifies makefiles, shell scripts and pro- 
grams embedded in makefiles and shell scripts. This is a guide to 
the program's use and a description of its operation. 


11583 (SLAC-408) FPP: A Fortran preprocessor. Boyarski, 
A. Stanford Linear Accelerator Center, Menlo Park, CA (United 
States). Nov 1992. 6p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC03-76SF00515. Order Number 
DE93007016. Source: OSTI; NTIS; INIS; GPO Dep. 

FPP is a preprocessor which aids in porting Fortran source code 
across differing platforms. It provides conditional compilation fea- 
tures to enable or disable sections of code, and can modify file 
names in INCLUDE statements to a syntax suitable for a target 
platform. FPP is written Fortran 77, and runs on VWCMS, VAX/ 
VMS, UNIX, and PC/DOS SYSTEMS. 


11584 (SLAC-PUB-5982) Report on the UNIX “tupleviewer” 
challenge. Harris, F.A. (Hawaii Univ., Honolulu, Hi (United 
States)); Johnson, A.S.; Hollinger, J.; Glanzman, T.; Kunz, P.F.; 
Pavel, T.; Rensing, P.E.; Damian, D. Stanford Linear Accelerator 
Center, Menlo Park, CA (United States). Nov 1992. 7p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract 
AC03-76SF00515 ;FGO3-92ER40701 ;AC03-83ER40103. (UH- 
511-757-92;CONF-920966-—24: 10. conference on computing in 
high energy physics, Annecy (France), 21-25 Sep 1992). Order 
Number DE93006940. Source: OSTI; NTIS; INIS; GPO Dep. 

One result of the 1991 B Factory Workshop at SLAC was the 
definition of a software benchmark project: a user-friendly data 
browsing tool called a “tupleviewer”. The tupleviewer is a program 
which interactively displays 1-D and 2-D graphical plots from data 
stored as n-tuples. A set of rules define the minimum requirements 
for the tupleviewer, but the choices for platform, programming lan- 
guage, window system, graphics package and GUI development 
system are left open. The purpose of this project is to provide an 
arena in which to compare these open choices, as well as to pro- 
vide a training exercise. The results of these efforts, including the 
experiences of the developers and comparisons between the pro- 
jects are reported. In particular, comparisons are reported between 
the various GUI tool kits used. 


11585 


(UCRL-ID-112221) Evaluation of distributed comput- 
ing tools. Stanberry, L. Lawrence Livermore National Lab., CA 





(United States). 28 Oct 1992. 5p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-7405-ENG-48. Order 
Number DE93007408. Source: OSTI; NTIS; GPO Dep. 

The original goal stated in the collaboration agreement from 
LCC's perspective was “to show that networking tools available in 
UNICOS perform well enough to meet the requirements of LCC 
customers.” This translated into evaluating how easy it was to port 
ELROS over CRI’s ISO 2.0, which itself is a port of ISODE to the 
Cray. In addition we tested the interoperability of ELROS and ISO 
2.0 programs running on the Cray, and communicating with each 
other, and with servers or clients running on other machines. To 
achieve these goals from LCC’s side, we ported ELROS to the 
Cray, and also obtained and installed a copy of the ISO 2.0 distri- 
bution from CRI. CRI’s goal for the collaboration was to evaluate 
the usability of ELROS. In particular, we were interested in their 
potential feedback on the use of ELROS in implementing ISO 
protocols—whether ELROS would be easter to use and perform 
better than other tools that form part of the standard ISODE sys- 
tem. To help achieve these goals for CRI, we provided them with a 
distribution tar file containing the ELROS system, once we had 
completed our port of ELROS to the Cray. 


11586 (UCRL-JC—112311) PMC: A shared short-cut to 
portable parallel power. Rathkopf, J.A. Lawrence Livermore Na- 
tional Lab., CA (United States). 16 Nov 1992. 7p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. (CONF-9211128-6: 1992 nuclear explosives code 
developers conference, Sunnyvale, CA (United States), 2-6 Nov 
1992). Order Number DE93005815. Source: OSTI; NTIS; GPO 
Dep. 

Monte Carlo particle transport has been shown to be very well 
Suited to exploit the dramatic speedups available from Multiple Par- 
allel Processors (MPPs). Other portions of large-scale codes that 
simultaneously simulate a variety of physical processors are less 
easily adapted to MPPS. PMC (Parallel Monte Carlo) is a package 
of generic interface routines that allow distributed processing where 
Monte Carlo is performed on an MPP while the other physics is 
simulated on a conventional, serial supercomputer. PMC handles 
passing of messages between the serial machine and the MPP, 
passing of messages between nodes on the MPP, distributing work 
between nodes, and providing independent, reproducible se- 
quences of random numbers. Reproducibility is ensured through 
multi-tasking on nodes. As long as the number of tasks remains 
constant from one problem execution to another, the Monte Carlo 
simulation will yield identical results regardless of the number of 
nodes used. A task is a portion of work such as advancing a collec- 
tion of particles from the beginning of a time step to its end. PMC 
handles this multi-tasking. PMC has been designed to allow re-use 
of existing Monte Carlo transport packages with minimal rewrite. 


11587 (UCRL-MA-—110662-Pt.2) EQPT, a data file prepro- 
cessor for the EQ3/6 software package: User’s guide and 
related documentation (Version 7.0): Part 2. Daveler, S.A.; Wol- 
ery, T.J. Lawrence Livermore National Lab., CA (United States). 17 
Dec 1992. 96p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. Order Number 
DE93005826. Source: OSTI; NTIS; INIS; GPO Dep. 

EQPT is a data file preprocessor for the EQ3/6 software pack- 
age. EQ3/6 currently contains five primary data files, called datao 
files. These files comprise alternative data sets. These data files 
contain both standard state and activity coefficient-related data. 
Three (com, sup, and nea) support the use of the Davies or B-dot 
equations for the activity coefficients; the other two (hmw and pit) 
support the use of Pitzer’s (1973, 1975) equations. The tempera- 
ture range of the thermodynamic data on these data files varies 
from 25°C only to 0-300°C. The principal modeling codes in EQ3/ 
6, EQ3NR and EQ6, do not read a data0 file, however. Instead, 
these codes read an unformatted equivalent called a data! file. 
EQPT writes a datal file, using the corresponding data0 file as in- 
put. In processing a data0 file, EQPT checks the data for common 
errors, such as unbalanced reactions. It also conducts two kinds of 
data transformation. Interpolating polynomials are fit to data which 
are input on temperature adds. The coefficients of these polynomi- 
als are then written on the datal file in place of the original 
temperature grids. A second transformation pertains only to data 
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files tied to Pitzer’s equations. The commonly reported observable 
Pitzer coefficient parameters are mapped into a set of primitive pa- 
rameters by means of a set of conventional relations. These 
primitive form parameters are then written onto the datal file in 
place of their observable counterparts. Usage of the primitive form 
parameters makes it easier to evaluate Pitzer’s equations in 
EQ3NR and EQ6. EQPT and the other codes in the EQ3/6 pack- 
age are written in FORTRAN 77 and have been developed to run 
under the UNIX operating system on computers ranging from work- 
stations to supercomputers. 


11588 (Y/CSD/INF-90/63) Guidelines for the transfer of Au- 
toCAD Release 10c7 drawings to the IGES format. Walton, K.A. 
Oak Ridge Y-12 Plant, TN (United States). Dec 1990. 21p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC05-840S21400. Order Number DE93004683. Source: OSTI; 
NTIS; GPO Dep. 

This document deals with translation of data from AutoCAD 
Release l0c7 to other CAD systems using the Initial Graphics Ex- 
change Specification (IGES) neutral format. It is known that certain 
AutoCAD entities and attributes cause problems when they are 
transferred via IGES. By following certain guidelines during drawing 
creation, when possible, the resulting AutoCAD drawing will be 
more “transferable”. Also, certain pre-transfer operations will im- 
prove transfer results. The following pages will attempt to identify 
most if not all of these guidelines as well as the AutoCAD com- 
mands used and transfer anomalies. Since there are several 
release versions of AutoCAD used at Martin Marietta Energy Sys- 
tems (MMES), other documents containing AutoCAD to IGES 
translation guidelines are available. 


11589 (Y/CSD/INF-91/1) Guidelines for the transfer of Au- 
toCAD Release 10c7 drawings to CADAM via the IGES format. 
Walton, K.A. Oak Ridge Y-12 Plant, TN (United States). Jan 1991. 
17p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC05-840S21400. Order Number DE93004685. Source: 
OSTI; NTIS; GPO Dep. 

This document deals with translation of data from AutoCAD 
Release 10c7 to CADAM via the Initial Graphics Exchange Specifi- 
cation (IGES) neutral format. It is known that certain AutoCAD 
entities and attributes cause problems when they are transferred to 
CADAM via IGES. By following certain guidelines during drawing 
creation, when possible, the resulting AutoCAD drawing will be 
more “transferable”. Also, certain pre-transfer operations will im- 
prove transfer results. The following pages will attempt to identify 
most if not all of these guidelines as well as the AutoCAD com- 
mands used and transfer anomalies. 


11590 (Y/EN-4780) The impact of the X Window System 
upon Ethernet performance. Hickerson, T.W. Oak Ridge Y-12 
Plant, TN (United States). 4 Nov 1992. 114p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO5- 
840S21400. Order Number DE93004687. Source: OSTI; NTIS; 
GPO Dep. 

Thesis submitted to University of Tennessee, Knoxville. 

The purpose of this thesis was to investigate the demands 
placed upon an Ethernet by remote clients of the X Window Sys- 
tem. Three methods of investigation were applied - queuing 
analysis, simulations, and an after-the-fact analysis based upon uti- 
lization statistics gathered while monitoring network traffic. Each of 
these methods was applied to profiles which characterize the pri- 
mary transactions executed by a user — the display of textual or 
graphical information and the input of information either by key- 
board or mouse. Accuracy of the data obtained from simulations 
was confirmed by both the theoretical analysis and the experimen- 
tal results taken from an actual network. Given the reliability of the 
output, and considering the flexibility of the simulation tool, simula- 
tions were used as the primary instrument for the evaluation. 
Results from this study reveal that the display of text and the input 
of graphical information provide insignificant network loads, while 
the display of graphics and the input of text can produce apprecia- 
ble loads yet maintain acceptable user response times. In contrast, 
applications with a high degree of user interaction (i.e., those appli- 
cations which make extensive use of drag operations) can saturate 
the network and provide very poor response times with relatively 
few users. A couple of network configurations are given whereby 
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remote X traffic may be localized to avoid potential network satura- 
tion. 


9903 Information Handling 


Refer also to citation(s) 7718, 7887, 7919, 7929, 7950, 8053, 
8094, 8095, 8358, 8414, 8826, 9004, 9148, 9159, 9188, 9197, 
9198, 10344, 10345, 11449, 11567 


11591 (CNIC—00405) Abstracts: China Nuclear Science 
and Technology Report (1989). China Nuclear Information Cen- 
tre, Beijing, BJ (China). Apr 1990. [65] (in Chinese, English). 
Source: OSTI; NTIS (US Sales Only); INIS. 

The bibliographies and abstracts of China Nuclear Science and 
Technology Report published in 1989 (Report Numbers CNIC— 
00255~CNIC—00354) are presented. The items are arranged 
according to INIS subject categories, which mainly are physics, 
chemistry, materials, earth sciences, life sciences, isotopes, iso- 
tope and radiation applications, engineering and technology, and 
other aspects of nuclear energy. The numbers on the left corners 
of the entries are report numbers, and on the right corners the se- 
rial numbers. A report number index is annexed. 


11592 (CNIC—00494) Abstracts: China Nuclear Science 
and Technology Report (1990). China Nuclear Information Cen- 
tre, Beijing, BJ (China). May 1991. [74] (In Chinese, English). 
Source: OST!; NTIS (US Sales Only); INIS. 

The bibliographies and abstracts of China Nuclear Science and 
Technology Reports published in 1990 (Report Numbers CNIC— 
00355 to CNIC-00454) are presented. The items are arranged 
according to INIS subjects categories, which mainly are physics, 
chemistry, materials, earth sciences, isotopes, isotope and radia- 
tion applications, engineering and technology, and other aspects of 
nuclear energy. The numbers on the left corners of the entries are 
report numbers, and on the right corners the serial numbers. A re- 
port number index is annexed. 


11593 (CONF-8907166-—, pp. 5-10) Some common terminol- 
ogy in statistics and epidemiology. Chiacchierini, R.P. (Food 
and Drug Administration, Rockville, MD (US)). American Statistical 
Association, Alexandria, VA (United States); Electric Power Re- 
search Inst., Palo Alto, CA (United States). May 1990. From 8. 
annual American Statistical Association conference on radiation 
and health: health effects of electric and magnetic fields: statistical 
support for research strategies; Cooper Mountain, CO (United 
States); 9-13 Jul 1989. In ASA conference on radiation and health: 
Heatth effects of electric and magnetic fields: Statistical support for 
research strategies. 113p. Order Number DE93004099. Source: 
OSTI; NTIS; INIS. 

A short list of terms and definition’s commonly used in the areas 
of statistics and epidemiology are presented. Included are terms 
and concepts such as: accuracy, bias, cohert study, dose response 
study, incidence, mean, median, randomization, regression & vari- 
ance. Definitions are clear and directed at conference attendees. 


11594 (EGG-M-92365) Searching the Occurrence Report- 
ing and Processing Systems (ORPS) database. Commander, 
S.L. EG and G Idaho, Inc., Idaho Falls, ID (United States). Nov 
1992. 11p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC07-761D01570. (CONF-921187-4: 16. 
training resources and data exchange: managing for performance 
and results, Seattle, WA (United States), 2-4 Nov 1992). Order 
Number DE93005242. Source: OSTI; NTIS; GPO Dep. 

The Occurrence Reporting and Processing System (ORPS) is a 
computerized method to submit, collect, update, and sign occur- 
rence reports required by US Department of Energy (DOE) Order 
5000.3B, Occurrence Reporting and Processing of Operations Infor- 
mation. The basic reason for investigating and reporting the causes 
of occurrences is to enable the identification of corrective actions 
to prevent recurrence and, thereby, protect the health and safety of 
the public, the workers, and the environment. ORPS provides the 
DOE community with a readily accessible database that contains 
information about occurrences at DOE facilities, causes of those 
occurrences, and corrective actions. This information can, there- 
fore, be used to identify and analyze trends in occurrences. The 
ORPS database resides on a host computer located at the Idaho 
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National Engineering Laboratory (INEL) in Idaho Falls, Idaho. The 
database can be accessed from any DOE site via computer termi- 
nals or personal computers (PCs) that are set up to access ORPS. 


11595 (EGG-M-92367) Occurrence reporting and process- 
ing system (ORPS) lessons learned: Tools to improve 
workplace performance. Commander, S.L. EG and G Idaho, Inc., 
Idaho Falls, ID (United States). [1992]. 13p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC07- 
761D01570. (CONF-921187-3: 16. training resources and data 
exchange: managing for performance and results, Seattle, WA 
(United States), 2-4 Nov 1992). Order Number DE93005241. 
Source: OSTI; NTIS; GPO Dep. 

Various Department of Energy (DOE) orders require DOE and 
DOE contractor personnel to review abnormal events to gain 
lessons learned information. The term “event” is used to mean a 
real-time occurrence. When reviewing events data, it must be pos- 
sible to determine what happened and why (including root causes), 
the impacts, the appropriate corrective actions, and any lessons 
learned that might be applicable to activities of other operations or 
contractors. Merely obtaining the information will not prevent occur- 
rence of a similar event; contributing conditions must be corrected. 
It is important for managers, trainers, and others to learn from the 
events of others so that they may apply these experiences to their 
own activities. Reports of events must be analyzed to determine 
possible applicability to other facilities and/or job functions. Rele- 
vant information can then be used to correct defects and improve 
facilities and operations, thus making them more efficient and safer 
for all employees. Lessons learned information is particularly help- 
ful in planning employee training and in developing training 
curriculum and programs. Lessons learned information can be 
obtained from many sources. It can be found in the Safety Perfor- 
mance Measurement System's Computerized Accident/incident 
Reporting System (CAIRS) module, the S&H Publications module, 
the Unusual Occurrence Reports module, and the Office of Nuclear 
Safety “Operating Experience Weekly Summary.” One important 
source of lessons teamed information is the Occurrence Reporting 
and Processing System (ORPS) database, which contains event 
data from September 1, 1990, to the present. This report discusses 
this source. 


11596 (ETDE/JP-mf-93768175, pp. 197-203) Development of 
technology for entrained flow coal gasification.: Development 
of coal conversion technology data processing system. Ueda, 
S. (New Energy and Industrial Technology Development Organiza- 
tion, Tokyo (Japan)). Agency of Industrial Science and Technology, 
Tokyo (Japan). Jul 1992. 209p. (In Japanese). In Japan’s Sunshine 
Project.: 1991 annual summary of coal liquefaction and gasification. 
Order Number DE93768175. Source: OSTI; NTIS (US Sales Only). 

A management system of information relating to the coal gasifi- 
cation and liquefaction and a data collecting and processing 
system for reports which summarize results as to the pilot plant 
and supporting researches are developed to effectively use these 
data for the conceptual design of a commercialized plant. In order 
to prepare a dictionary for the key-words, the general coal technol- 
ogy terms, the coal conversion process terms and the engineering 
terms were selected and arranged in the 1991 fiscal year. Three 
references were utilized, that is, the Technological Glossary for 
Coal Utilization, the Technological Glossary for New Energy, and 
the NEDO Reports for Researched Results. A keyword dictionary 
was prepared by registering the collected 3,468 words, and the uti- 
lizing or operating method of the dictionary was determined by 
studying the addition of new keywords, the elimination of existing 
words, and the correcting process. The terms were classified into 
21 classes, that is, 20 designated classes and one additional class 
called the other. The detailed design of data base becomes possi- 
ble by these works and after the system development would be 
finished, the retrieval and operation may immediately be possible. 
3 figs., 2 tabs. 


11597 (ETDE/JP-mf-93768212, pp. 201-207) Development of 
technology for entrained flow coal gasification.: Development 
of coal conversion technology data processing system. Ueda, 
S. (New Energy and Industrial Technology Development Orgaiza- 
tion, Tokyo (Japan)). Agency of Industrial Science and Technology, 
Tokyo (Japan). Jul 1992. 216p. In Japan’s Sunshine Project.: 1991 





annual summary of coal liquefaction and gasification. Order Num- 
ber DE93768212. Source: OSTI; NTIS (US Sales Only). 

A management system of information relating to the coal gasifi- 
cation and liquefaction and a data collecting and processing 
system for reports which summarize results as to the pilot plant 
and supporting researches are developed to effectively use these 
data for the conceptual design of a commercialized plant. In order 
to prepare a dictionary for the key-words, the general coal technol- 
ogy terms, the coal conversion process terms and the engineering 
terms were selected and arranged in the 1991 fiscal year. Three 
references were utilized, that is, the Technological Glossary for 
Coal Utilization, the Technological Glossary for New Energy, and 
the NEDO Reports for Researched Results. A keyword dictionary 
was prepared by registering the collected 3,468 words, and the uti- 
lizing or operating method of the dictionary was determined by 
studying the addition of new keywords, the elimination of existing 
words, and the correcting process. The terms were classified into 
21 classes, that is, 20 designated classes and one additional class 
called the other. The detailed design of data base becomes possi- 
ble by these works and after the system development would be 
finished, the retrieval and operation may immediately be possible. 
3 figs., 2 tabs. 


11598 (ETDE/JP-mf-93768287, pp. 105-110) Research on 
patent Information. Moro, T. (Japan Industrial Technology Associ- 
ation, Tokyo (Japan)). Agency of Industrial Science and Technology, 
Tokyo (Japan). Jul 1992. 114p. (In Japanese). In Japan’s Sunshine 
Project.: 1991 annual summary of comprehensive research. Order 
Number DE93768287. Source: OSTI; NTIS (US Sales Only). 

This research intends to assist effective research and develop- 
ment works in promoting the Sunshine Project sponsored by the 
Japanese Government. The research collects patents related to the 
project without omission, analyzes the patents, properly and use- 
fully and identifies trends in research and development from patent 
information. These items of information are offered to organizations 
implementing the project for its effective promotion. The research 
further extracted patents related to the project in five items of mo- 
tive power sources including solar energy from among the patents 
laid open in 1991. The patents are ranked in A, B, and C ranks ac- 
cording to relativity and originality. The patents ranked A and B 
number about 1,700 patents or 70 % of the total number of patents 
extracted. Latest movements in each area are described. The ma- 
jor items include solar energy, coal liquefaction and gasification, 
hydrogen energy, wind power generation, and electric generation 
by sea water temperature difference. Promotion of technological 
development desired generally is on new energies that can meet 
global social requirements. Presently envisaged of practical appli- 
cation would be electric vehicles driven by solar batteries and 
hybrid systems as exhaust gas preventive measures. 2 tabs. 


11599 (ETDE/JP-mf-93768309, pp. 106-111) Research on 
patent information. Moro, T. (Japan Industrial Technology Associ- 
ation, Tokyo (Japan)). Agency of Industrial Science and 
Technology, Tokyo (Japan). Jul 1992. 116p. In Japan’s Sunshine 
Project.: 1991 annual summary of comprehensive research. Order 
Number DE93768309. Source: OSTI; NTIS (US Sales Only). 

This research intends to assist effective research and develop- 
ment works in promoting the Sunshine Project sponsored by the 
Japanese Government. The research collects patents related to the 
project without omission, analyzes the patents properly and use- 
fully, and identifies trends in research and development from 
patent information. These items of information are offered to orga- 
nizations implementing the project for its effective promotion. The 
research further extracted patents related to the project in five 
items of motive power sources including solar energy from among 
the patents laid open in 1991. The patents are ranked in A, B, and 
C ranks according to relativity and originality. The patents ranked A 
and B number about 1,700 patents or 70% of the total number of 
patents extracted. Latest movements in each area are described. 
The major items include solar energy, coal liquefaction and gasifi- 
cation, hydrogen energy, wind power generation, and electric 
generation by sea water temperature difference. Promotion of tech- 
nological development desired generally is on new energies that 
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can meet global social requirements. Presently envisaged of practi- 
cal application would be electric vehicles driven by solar batteries 
and hybrid systems as exhaust gas preventive measures. 2 tabs. 


11600 (IFVE-OMVT-90-110) Introduction to LATEX. 
Samarin, A.V. Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj 
Ehnergii SSSR, Serpukhov (Russian Federation). Inst. Fiziki 
Vysokikh Ehnergij. 1990. [115] (in Russian). Source: OSTI; NTIS 
(US Sales Only); INIS 

Lecture material on LATEX documentation preparation system, 
which at the beginning of 1990 was presented to CERN, is given. 
LATEX computer composition is simple and enables the user to 
form documents with various standard style (book, article, report, 
business letter). The main operation principles of LATEX system, 
which enables to create high quality polygraphic documents con- 
taining a lot of mathematical phormulae, are considered. 


11601 (INIS-mf-13382, pp. 32-33) Quantum cryptography: 
Theory and practice. Ekert, Arthur K. (Oxford Univ. (United King- 
dom). Dept. of Physics). Weizmann Inst. of Science, Rehovoth 
(Israel). 22 Jun 1992. (CONF-9206338—: 2. research workshop on 
quantum optics, Rehovot (israel), 22-26 Jun 1992). In Second re- 
search workshop on quantum optics. [47] Order Number 
DE93612893. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. QUANTIZATION; INFORMATION; QUAN- 
TIZATION; SECRECY PROTECTION 


11602 (INIS-mf-13437) Nuclear Data Newsletter. No. 17. In- 
ternational Atomic Energy Agency, Vienna (Austria). Nuclear Data 
Section. Sep 1992[8] Source: OSTI; NTIS (US Sales Only); INIS. 

This issue of the Nuclear Data Newsletter dated September 
1992, gives information on the following topics: Data indexes and 
bibliographies, IAEA Nuclear Data Information System-on-line ac- 
cess, nuclear data processing computer codes, new data libraries, 
multigroup nuclear data, selected new publication on nuclear data, 
the network of nuclear data service centers which are all related to 
the activity of the Nuclear Data Section (NDS) of the IAEA. 


11603 (PNL-SA-20260) Information resource management 
concepts for records managers. Seesing, P.R. Pacific Northwest 
Lab., Richland, WA (United States). Oct 1992. 10p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO6- 
76RL01830. (CONF-9210251-1: 37. annual _ international 
conference of the Association of Records Managers and Adminis- 
tration, Detroit, MI (United States), 19-22 Oct 1992). Order Number 
DE93005032. Source: OSTI; NTIS; GPO Dep. 

Information Resource Management (ERM) is the label given to 
the various approaches used to foster greater accountability for the 
use of computing resources. It is a corporate philosophy that treats 
information as it would its other resources. There is a reorientation 
from simply expenditures to considering the value of the data 
stored on that hardware. Accountability for computing resources is 
expanding beyond just the data processing (DP) or management 
information systems (MIS) manager to include senior organization 
management and user management. Management's goal for office 
automation is being refocused from saving money to improving 
productivity. A model developed by Richard Nolan (1982) illustrates 
the basic evolution of computer use in organizations. Computer 
Era: (1) Initiation (computer acquisition), (2) Contagion (intense 
system development), (3) Control (proliferation of management 
controls). Data Resource Era: (4) Integration (user service orienta- 
tion), (5) Data Administration (corporate value of information), (6) 
Maturity (strategic approach to information technology). The first 
three stages mark the growth of traditional data processing and 
management information systems departments. The development 
of the IRM philosophy in an organization involves the restructuring 
of the DP organization and new management techniques. The 
three stages of the Data Resource Era represent the evolution of 
IRM. This paper examines each of them in greater detail. 


11604 (PNL-SA-21344) Beyond interlibrary loan state-of- 
the-art article retrieval. Edwards, E.L. Pacific Northwest Lab., 
Richland, WA (United States). Oct 1992. 6p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO6- 
76RL01830. (CONF-9210158-4: Infotech '92, Oak Ridge, TN 
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(United States), 21-23 Oct 1992). Order Number DE93004425. 
Source: OSTI; NTIS; GPO Dep. 

At the Hanford Technical Library, high-tech methods are providing 
researchers and managers with better journal article delivery. New 
technologies include the ProQuest Business Periodicals OnDisc 
system, which stores images of journals on CD-ROM; optically 
scanned and faxed images from CURL UnCover2; and fax commu- 
nications with a commercial document delivery service. Overall 
successes and small setbacks in implementing these services will 
show the possibilities of rapid article retrieval in the 1990s. 


11605 (SAND-92-2289) GROPE: A GENESIS/EXODUS date- 
base examination program. Sjaardema, G.D. Sandia National 
Labs., Albuquerque, NM (United States). Dec 1992. 27p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC04-76DP00789. Order Number DE93006963. Source: OSTI; 
NTIS; GPO Dep. 

GROPE is a program that examines the input to a finite element 
analysis (which is in the GENESIS database format) or the output 
from an analysis (in the EXODUS database format). GROPE al- 
lows the user to examine any value in the database. The display 
can be directed to the user’s terminal or to a print file. 


11606 (Y-ISD-33) Records management training: A strat- 
egy for a changing environment. Ekkebus, S.M. Oak Ridge Y-12 
Plant, TN (United States). 21 Sep 1992. 2ip. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC05- 
840S21400. (CONF-9210158-2: Infotech '92, Oak Ridge, TN 
(United States), 21-23 Oct 1992). Order Number DE93002748. 
Source: OSTI; NTIS; GPO Dep. 

This presentation will discuss Records Management Training 
efforts at Martin Marietta Energy Systems, Inc. Topics covered in- 
clude: drivers for record management training, targeted audiences, 
current training efforts, and future plans for program development. 


9904 Law 


11607 (AECL—10617) AECL annual review 1991-1992: 40. 
year. Atomic Energy of Canada Ltd., Chalk River, ON (Canada). 
Chalk River Nuclear Labs. 1992. [24] (in English, French). Source: 
OSTI; NTIS (US Sales Only); INIS. 

Formed as a Crown Corporation in 1952, AECL consists of two 
main divisions: AECL CANDU, based in Missisauga and Montreal, 
responsible for the development, design, marketing and project 
management of CANDU nuclear power projects; and AECL Re- 
search, with its head office in Ottawa and laboratories in Chalk 
River, Ontario and Pinawa, Manitoba, which supports CANDU and 
performs the research, development, demonstration and marketing 
required to apply nuclear sciences and their associated technolo- 
gies. A strategic plan is under development, which will address the 
issues of market identification, key partnerships, securing the 
CANDU technology base, export financing and optimum business 
structure. In 1991/92 operating income was $16.4 million, up from 
$7.8 million in 1990/91. Good progress was made on goals to revi- 
talize and upgrade AECL employee's skills and productivity. Key 
goals for AECL CANDU were: launching the Wolsung 2 reactor 
project in south Korea; closing the timing and product options for 
Wolsong 3 and 4; securing new business for Cernavoda 1; and at- 
taining an agreement with either Saskatchewan Power Corp. or the 
New Brunswick Electric Power Commission regarding the timing of 
their CANDU 3 projects. Some success was achieved in the first 
three goals; Saskatchewan has chosen not to proceed with its 
CANDU 3 plant, but negotiations are continuing in New Brunswick. 
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Key goals for AECL Research were: securing an advanced 
CANDU research and development program outside the CANDU 
Owners Group; Disposing of remaining non-nuclear technologies 
by spin-off, licensing or close-out; rationalizing commercial opera- 
tions to generate increased revenues; and obtaining the Atomic 
Energy Control Board’s approval of the NRU reactor assessment 
basis document. Progress was made on all goals. 


11608 (CNIC-00495) China’s nuclear safety regulatory 
body: The national nuclear safety administration. Zhang 
Shiguan (China Nucl. Information Center, Beijing (China)). China 
Nuclear Information Centre, Beijing, BJ (China). Apr 1991. [12] (In 
Chinese). Source: OSTI; NTIS (US Sales Only); INIS. 

The establishment of an independent nuclear safety regulatory 
body is necessary for ensuring the safety of nuclear installations 
and nuclear fuel. Therefore the National Nuclear Safety Administra- 
tion was established by the state. The aim, purpose, organization 
structure and main tasks of the Administration are presented. At 
the same time the practical examples, such as nuclear safety regu- 
lation on the Qinshan Nuclear Power Plant, safety review and 
inspections for the Daya Bay Nuclear Power Plant during the con- 
struction, and nuclear material accounting and management 
system in the nuclear fuel fabrication plant in China, are given in 
order to demonstrate the important roles having been played on 
nuclear safety by the Administration after its founding. 


11609 (INIS-mf-13408) Annual report 1989-90. Atomic En- 
ergy Control Board, Ottawa, ON (Canada). 1990[108] (In English, 
French). Source: OSTI; NTIS (US Sales Only); INIS. 

In 1989 the Atomic Energy Control Board (AECB) received addi- 
tional resources, which will enable it to improve its regulatory 
ability, causing some reorganization of staff and the consolidation 
of the analysis and assessment functions in a new directorate. The 
year marked the commissioning of the first unit of the Darlington 
Generating Station. The start-up of this unit was delayed because 
the AECB had doubts about the safety aspects of the software for 
the two emergency shutdown systems. The accidental spill of con- 
taminated water from the Rabbit Lake Mine in Saskatchewan 
allowed the AECB to detect some deficiencies in its inspection sys- 
tem and to correct them. The incident also emphasized the need to 
impose much higher fines and penalties on companies that violate 
the Atomic Energy Control Act. This report describes further activi- 
ties of the AECB in the regulation of nuclear facilities, radioactive 
waste management, and nuclear materials handling; regulatory re- 
search; safeguards and security work; international activities; and 
public information. 


11610 (INIS-XN-395) 11 January 1991-Act replacing sec- 
tion 179(2) of the Act of 8 August 1980 concerning budget 
proposals for 1979-1980. Beigium. 12 Feb 1991. [3] (In French, 
Dutch). Source: OSTI; NTIS (US Sales Only); INIS. 

ONDRAF, the National Body for the Management of Radioactive 
Waste and Fissile Materials, has been given new duties mainly 
regarding management of foreign waste on national territory, man- 
agement of spent fuel and decommissioning of nuclear 
installations. The purpose of the amending Act is also to secure fi- 
nancing of the safe management of nuclear waste, enriched fissile 
materials and certain plutonium-bearing material as well as that of 
fresh and spent fuel the use of which has not been decided. The 
1991 Act further provides for the financing of decommissioning op- 
erations and for the constitution of funds to meet cases of 
bankruptcy or default by producers. (NEA). 
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Potential energy savings in the industrial sector, 18:9290 (RA;FR) 

Potential of energy conservation technology in the field of energy 
conversion, transport and storage, 18:9289 (RA;FR) 

Recent progress in fuel cells and aluminium-air battery, 18:9093 
(RA;FR) 

Recent progress in molten carbonate fuel cell and solid oxide fuel 
cell, 18:9096 (RA;FR) 

Research and development concerning the oxide based super- 
conducting materials, 18:9527 (RA;FR) 

Research and development of photovoltaic power system.: Fun- 
damental research on solar cells(ftundamental research on new 
type crystalline solar cells), 18:8281 (IA;JP;in Japanese) 

Research and development of photovoltaic power system.: 
Research and development of high-efficiency solar batteries (re- 
search on surface recombination process), 18:8282 (IA;JP;In 
Japanese) 

Research and development of photovoltaic power system.: 
Research and development of high-efficiency solar batteries (re- 
search on surface passivation for high-efficiency silicon solar 
cells), 18:8283 (IA;JP;In Japanese) 

Research and development of photovoltaic power system.: Re- 
search and development of high-efficiency solar batteries 
(optimization of bandgaps of chalcopyrite semiconductors), 
18:8284 (IA;JP;in Japanese) 

Research and development of photovoltaic power system.: 
Research and development of high-efficiency solar batteries (re- 
search on low temperature deposition of polycrystalline thin 
films), 18:8285 (IA;JP;in Japanese) 

Research and development of photovoltaic power system.: Re- 
search and development of amorphous solar cells (local 
structure in amorphous silicon), 18:8286 (IA;JP;in Japanese) 

Research and development of photovoltaic power system.: Re- 
search and development of amorphous solar cells (study of 
electronic states in a-Si from optical and optoelectronic proper- 
ties), 18:8287 (IA;JP;In Japanese) 

Research and development of photovoltaic power system.: Re- 
search and development of amorphous solar cells (investigation 
of defect states in amorphous silicon), 18:8288 (IA;JP;In Japan- 
ese) 

Research and development of photovoltaic power system.: Re- 
search and development of amorphous solar cells (interface 
studies of amorphous silicon), 18:8289 (IA;JP;In Japanese) 





Research and development of photovoltaic power system.: Re- 
search and development of amorphous solar cells (study of new 
silicon-based amorphous materials), 18:8290 (IA;JP;In Japan- 
ese) 

Research and development of photovoltaic power system.: Re- 
search and development of amorphous solar cells (study of 
photo-CVD mechanism and film quality of a-Si:H), 18:8291 
(IA;JP;In Japanese) 

Research and development of photovoltaic power system.: Re- 
search and development of amorphous solar cells (theoretical 
study of the electronic states in a-Si by means of computer sim- 
ulation), 18:8292 (IA;JP;In Japanese) 

Research and development of photovoltaic power system.: 
Research on advanced photovoltaic system technologies (re- 
search on advanced photovoltaic system technologies), 
18:8328 (IA;JP;In Japanese) 

Research and development of photovoltaic power system.: 
Research on advanced photovoltaic system technologies (eval- 
uation and testing of metal hydride batteries), 18:8329 (IA;JP;In 
Japanese) 

Research and development of photovoltaic power system.: Re- 
search and development of solar chemical energy conversion 
technology (research on photocatalyst for production of hydro- 
gen from water and fixationof carbon dioxide), 18:8330 (IA;JP;In 
Japanese) 

Research and development of photovoltaic power system.: 
Research and development of high-efficiency solar batteries (re- 
search on surface recombination process), 18:8298 (IA;JP) 

Research and development of photovoltaic power system.: 
Research and development of high-efficiency solar batteries (re- 
search on surface passivation for high-efficiency silicon solar 
cells), 18:8299 (IA; JP) 

Research and development of photovoltaic power system.: Re- 
search and development of high-efficiency solar batteries 
(optimization of bandgaps of chalcopyrite semiconductors), 
18:8300 (IA;JP) 

Research and development of photovoltaic power system.: 
Research and development of high-efficiency solar batteries (re- 
search on low temperature deposition of polycrystalline thin 
films), 18:8301 (IA;JP) 

Research and development of photovoltaic power system.: Re- 
search and development of amorphous solar cells (local 
structure in amorphous silicon), 18:8302 (IA;JP) 

Research and development of photovoltaic power system.: Re- 
search and development of amorphous solar cells (study of 
electronic states in a-Si from optical and optoelectronic proper- 
ties), 18:8303 (IA;JP) 

Research and development of photovoltaic power system.: Re- 
search and development of amorphous solar cells (investigation 
of defect states in amorphous silicon), 18:8304 (IA;JP) 

Research and development of photovoltaic power system.: Re- 
search and development of amorphous solar cells (interface 
studies of amorphous silicon), 18:8305 (IA;JP) 

Research and development of photovoltaic power system.: Re- 
search and development of amorphous solar cells (study on 
new silicon-based amorphous materials), 18:8306 (IA;JP) 

Research and development of photovoltaic power system.: Re- 
search and development of amorphous solar cells (study of 
photo-CVD mechanism and film quiality of a-Si:H), 18:8307 
(IA;JP) 

Research and development of photovoltaic power system.: Re- 
search and development of amorphous solar cells (theoretical 
study of the electronic states in a-Si by means of computer sim- 
ulations), 18:8308 (IA;JP) 

Research and development of photovoltaic power system.: Re- 
search on advanced photovoltaic system technologies (research 
on advanced photovoltaic system technologies), 18:8385 (IA;JP) 

Research and development of photovoltaic power system.: 
Research on advanced photovoltaic system technologies (eval- 
uation and testing of metal hydride batteries), 18:8386 (IA;JP) 

Research and development of photovoltaic power system.: Re- 
search and development of solar chemical energy conversion 
technology (research on photocatalyst for production of hydro- 
gen from water and fixationof carbon dioxide), 18:8387 (IA;JP) 
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Research and development of solar thermal energy system.: Fun- 
damental research on solar materials, 18:8263 (IA;JP;In 
Japanese) 

Research and development of solar thermal energy system.: Re- 
search on advanced solar components, 18:8455 (IA;JP;In 
Japanese) 

Research and development of solar thermal energy system.: Fun- 
damental research on solar materials, 18:8266 (IA;JP) 

Research and development of solar thermal energy system.: Re- 
search on advanced solar components, 18:8461 (IA;JP) 

Research and development of utilization technology of solar thermal 
system for industrial and other use.: Feasibility study for energy 
self sufficient cities (solar cities), 18:8275 (IA;JP;in Japanese) 

Research and development of utilization technology of solar 
thermal system for industrial and other use.: Study and devel- 
opment of high quality heat insulating materials, 18:8456 
(IA;JP;in Japanese) 

Research and development of utilization technology of solar thermal 
system for industrial and other use.: Energy conversion technol- 
ogy using chemical reactions, 18:8457 (IA;JP;In Japanese) 

Research and development of utilization technology of solar thermal 
system for industrial and other use.: High-efficiency chemical re- 
frigeration system using solar heat, 18:8458 (IA;JP;in Japanese) 

Research and development of utilization technology of solar 
thermal system for industrial and other use.: Research and de- 
velopment of chromogenic materials (investigative research of 
chromogenic materials), 18:8459 (IA;JP;ln Japanese) 

Research and development of utilization technology of solar 
thermal system for industrial and other use.: Research and de- 
velopment of light-modulating materials (computer simulation 
thchnique to estimate the energy substitution of air-conditioning 
load etal), 18:8460 (IA;JP;In Japanese) 

Research and development of utilization technology of solar ther- 
mal system for industrial and other use.: Development of a high 
efficiency and low-cost type solar concentrator for intermediate 
temperature, 18:8477 (iA;JP;in Japanese) 

Research and development of utilization technology of solar ther- 
mal system for industrial and other use.: Research and 
development of light-modulating materials (research-and devel- 
opment of advanced glazings), 18:8478 (IA;JP;In Japanese) 

Research and development of utilization technology of solar ther- 
mal system for industrial and other use.: Feasibility study for 
energy self sufficient cities (solar cities), 18:8276 (IA;JP) 

Research and development of utilization technology of solar 
thermal system for industrial and other use.: Study and devel- 
opment of high quality heat insulating materials, 18:8462 (IA;JP) 

Research and development of utilization technology of solar ther- 
mal system for industrial and other use.: Energy conversion 
technology using chemical reaction, 18:8463 (IA;JP) 

Research and development of utilization technology of solar ther- 
mal system for industrial and other use.: High-efficiency 
chemical refrigeration system using solar heat, 18:8464 (IA;JP) 

Research and development of utilization technology of solar 
thermal system for industrial and other use.: Research and de- 
velopment of chromogenic materials (investigative research of 
chromogenic materials), 18:8465 (IA;JP) 

Research and development of utilization technology of solar 
thermal system for industrial and other use.: Research and de- 
velopment of light-modulating materials (computer simulation 
technique to estimate the energy substitution of air-conditioning 
load et,al), 18:8466 (IA;JP) 

Research and development of utilization technology of solar ther- 
mal system for industrial and other use.: Development of a high 
efficiency and low-cost type solar concentration for intermediate 
temperature (90°C), 18:8480 (IA;JP) 

Research and development of utilization technology of solar ther- 
mal system for industrial and other use.: Research and 
development of light-modulating materials (research-and devel- 
opment of advanced glazings), 18:8481 (IA;JP) 

Research on International cooperation work in energy technology, 
18:9197 (IA;JP;in Japanese) 

Research on International cooperative work in energy technology, 
18:9198 (IA;JP) 

Research on oxide superconducting wire, 18:9525 (RA;FR) 
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Research on patent information, 18:11598 (IA;JP;In Japanese) 

Research on patent information, 18:11599 (1A;JP) 

Research on production of new fuel oil by microbial cultivation, 
18:8234 (IA;JP;in Japanese) 

Research on production of new fuel oil by microbial cultivation, 
18:8236 (IA;JP) 

Research on wind energy conversion systems, 18:8541 (IA;JP;In 
Japanese) 

Research on wind energy conversion systems, 18:8548 (IA;JP) 

Researches on exploration technology of deep geothermal re- 
sources, 18:8490 (IA;JP;in Japanese) 

Researches on fracturing and heat extraction from hot dry rock, 
18:8510 (IA;JP;in Japanese) 

Researches on fracturing and heat extraction from hot dry rock, 
18:8518 (IA;JP) 

Situation of energy conservation promotion in Japanese indus- 
tries, 18:9287 (RA;FR) 

Studies on catalysts for coal liquefaction, 18:7567 (IA;JP;In Japan- 
ese) 

Studies on catalysts for coal liquefaction, 18:7611 (IA;JP) 
Studies on drilling method for geothermal well and on downhole 
coaxial heat exchanger system, 18:8508 (IA;JP;in Japanese) 
Studies on drilling method for geothermal well and on downhole 
coaxial heat exchanger system, 18:8516 (IA;JP) 

Studies on geothermal material development, 18:8509 (IA;JP;In 
Japanese) 

Studies on geothermal material development, 18:8517 (IA;JP) 

Studies on production of hydrogen.: Study on solid polymer elec- 
trolyte water electrolysis, 18:8189 (IA;JP;in Japanese) 

Studies on production of hydrogen.: Study on high temperature 
water vapor electrolysis, 18:8190 (IA;JP;In Japanese) 

Studies on production of hydrogen.: Study on high temperature 
water vapor electrolysis, 18:8192 (IA;JP) 

Studies on production of hydrogen.: Study on solid polymer elec- 
trolyte water electrolysis, 18:8193 (IA;JP) 

Studies on safety of hydrogen.: Prevention of hydrogen environ- 
mental embrittlement, 18:8212 (IA;JP;In Japanese) 

Studies on safety of hydrogen.: Study of hydrogen combusting 
turbines, 18:8570 (IA;JP;in Japanese) 

Studies on safety of hydrogen.: Prevention of hydrogen environ- 
ment embrittlement, 18:8213 (IA;JP) 

Studies on safety of hydrogen.: Study of hydrogen combusting 
turbines, 18:8571 (IA;JP) 

Studies on storage and transportation of hydrogen.: Transporta- 
tion of hydrogen by metal hydrides, 18:8206 (IA;JP;in Japanese) 

Studies on storage and transportation of hydrogen.: Storage of 
hydrogen by metal hydride, 18:8207 (IA;JP;In Japanese) 

Studies on storage and transportation of hydrogen.: Transporta- 
tion of hydrogen by metal hydrides, 18:8209 (IA;JP) 

Studies on storage and transportation of hydrogen.: Storage of 
hydrogen by metal hydride, 18:8210 (IA;JP) 

Studies on the mechanism of direct hydrogenation reaction and 
prevention of coking, 18:7570 (IA;JP;In Japanese) 

Studies on the mechanism of direct hydrogenation reaction and 
prevention of coking, 18:7598 (IA;JP) 

Studies on total system utilization of geothermal hot water, 
18:8511 (IA;JP;in Japanese) 

Studies on total system utilization of geothermal hot water, 
18:8519 (IA;JP) 

Studies on utilization of hydrogen.: Energy conversion using hy- 
drogen storage alloys, 18:8208 (IA;JP;In Japanese) 

Studies on utilization of hydrogen.: Basic study on hydrogen- 
oxygen combustion system, 18:8215 (IA;JP;in Japanese) 

Studies on utilization of hydrogen.: Energy conversion using hy- 
drogen storage alloys, 18:8211 (IA;JP) 

Studies on utilization of hydrogen.: Basic study on hydrogen- 
oxygen combustion system, 18:8216 (IA;JP) 

Study of upgrading technology of coal derived distillates, 18:7586 
(IA;JP;In Japanese) 

Study of upgrading technology of coal derived distillates, 18:7615 
(IA;JP) 


Study on catalyst for upgrading technology of coal derived distil- 
lates, 18:7616 (IA;JP) 
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Study on catalysts for upgrading technology of coal derived distil- 
lates, 18:7587 (IA;JP;In Japanese) 

Study on plant growth regulators for biomass plant, 18:8219 
(IA;JP;In Japanese) 

Study on plant growth regulators for biomass plant, 18:8220 (IA;JP) 

Survey and research for the trends of new technological develop- 
ment on energy, 18:9164 (IA;JP;In Japanese) 

Systems analysis of energy technology and environment, 18:9131 
(IA;JP;In Japanese) 

Systems analysis of energy technology and environment, 18:9132 
(IA; JP) 

Technical development for practical use of photovoltaic power sys- 
tem.: Research and development of stand alone dispersed 
photovoltaic system (wind power generation hybrid system), 
18:8426 (IA;JP) 

Technical development for the practical use of photovoltaic power 
system.: Research and development of evaluation system for 
photovoltaic power generation system (research and develop- 
ment of evaluation system for photovoltaic cells and modules), 
18:8293 (IA;JP;In Japanese) 

Technical development for the practical use of photovoltaic power 
system.: Development of fabrication technology of thin-type so- 
lar cells (developments of new casting and slicing technologies 
for high purity and low silicon phtovoltaic cell), 18:8331 (IA;JP;In 
Japanese) 

Technical development for the practical use of photovoltaic power 
system.: Development of fabrication technology of thin type so- 
lar cells (technical development for the production of high purity 
silicon), 18:8332 (IA;JP;ln Japanese) 

Technical development for the practical use of photovoltaic power 
system.: Development of fabrication technology of thin type so- 
lar cells (high speed sheet formation technique), 18:8333 
(IA;JP;In Japanese) 

Technical development for the practical use of photovoltaic power 
system.: Development of fabrication technology of thin type so- 
lar cells (new cell design and fabrication technology for NIP 
structure), 18:8334 (IA;JP;In Japanese) 

Technical development for the practical use of photovoltaic power 
system.: Development of fabrication technology of thin type solar 
cells (study on practical use of thin multicrystalline silicon solar 
cell fabrications technologies), 18:8335 (IA;JP;in Japanese) 

Technical development for the practical use of photovoltaic power 
system.: Developoment of fabrication technology of thin type 
solar cells (new cell design and fabrication technology (hetero 
junction cell structure)), 18:8336 (IA;JP;ln Japanese) 

Technical development for the practical use of photovoltaic power 
system.: Development of fabrication technology of tandem solar 
cells (amorphous/polycrystalline silicon tandem cell), 18:8337 
(IA;JP;In Japanese) 

Technical development for the practical use of photovoltaic power 
system.: Development of fabrication technology of tandem solar 
cells (amorphous silicon/compound tandem cell), 18:8338 
(IA; JP;In Japanese) 

Technical development for the practical use of photovoltaic power 
system.: Survey on practical application, 18:8339 (IA;JP;In 
Japanese) 

Technical development for the practical use of photovoltaic power 
system.: Development of fabrication technology for amorphous 
silicon solar cells (high quality production technology (high inte- 
gration technology)), 18:8340 (IA;JP;In Japanese) 

Technical development for the practical use of photovoltaic power 
system.: Development of fabrication technology of amorphous 
silicon solar cells (film fabrication technology with new gas 
sources), 18:8341 (IA;JP;in Japanese) 

Technical development for the practical use of photovoltaic power 
system.: Development of fabrication technology of amorphous 
silicon solar cells (fabrication technology of large amorphous sil- 
icon solar cells), 18:8342 (IA;JP;In Japanese) 

Technical development for the practical use of photovoltaic power 
system.: Development of fabrication technology of amorphous 
silicon solar cells (high reliability production technology (two- 
stacked cells)), 18:8343 (IA;JP;In Japanese) 

Technical development for the practical use of photovoltaic power 
system.: Development of fabrication technology of amorphous 





silicon solar cells (development of high stable amorphous silicon 
solar cells (amorphous silicon alloy stacked solar cells)), 
18:8344 (IA;JP;In Japanese) 

Technical development for the practical use of photovoltaic power 
system.: Development fabrication technology of amorphous sili- 
con solar cells (development of fabrication technology of 
amorphous silicon solar cells key technology), 18:8345 (IA;JP;In 
Japanese) 

Technical development for the practical use of photovoltaic power 
system.: Development of fabrication technology of amorphous 
silicon solar cells (narrow-bandgap materials (control of reaction 
process)), 18:8346 (IA;JP;in Japanese) 

Technical development for the practical use of photovoltaic power 
system.: Development of fabrication technology of amorphous 
silicon solar cells (over-layered transparent conducting film), 
18:8347 (IA;JP;In Japanese) 

Technical development for the practical use of photovoltaic power 
system.: Survey on commercialization analysis, 18:8348 
(IA;JP;In Japanese) 

Technical development for the practical use of photovoltaic power 
system.: Research on crystalline silicon solar cell, 18:8349 
(IA;JP;in Japanese) 

Technical development for the practical use of photovoltaic power 
system.: Research of amorphous silicon solar cells, 18:8350 
(IA;JP;In Japanese) 

Technical development for the practical use of photovoltaic power 
system.: Research on compound semiconductor solar cells 
(single crystal solar cells, (Ae,Ga)As semiconductor), 18:8351 
(IA;JP;in Japanese) 

Technical development for the practical use of photovoltaic power 
system.: Research on compounds semiconductor solar cell 
(single crystal solar cells, AlGaAs/Ge semiconductor), 18:8352 
(IA;JP;in Japanese) 

Technical development for the practical use of photovoltaic power 
system.: Research on compound semiconductor solar cells 
(single crystal solar cells, GaP/GaAsP/Si, AlGaAs/Si semicon- 
ductor), 18:8353 (IA;JP;in Japanese) 

Technical development for the practical use of photovoltaic power 
system.: Research on compound semiconductor solar cells 
(single crystal solar cells, InGaP/Si Sewiconductor), 18:8354 
(IA;JP;In Japanese) 

Technical development for the practical use of photovoltaic power 
system.: Research on compound semiconductor solar cell 
(stacked cell with superlattice structure), 18:8355 (IA;JP;In 
Japanese) 

Technical development for the practical use of photovoltaic power 
system.: Research on compound semiconductor solar cells 
(CdTe/CulnSe2 tandem cell), 18:8356 (IA;JP;In Japanese) 

Technical development for the practical use of photovoltaic power 
system.: Research on compound semiconductor solar cells (a- 
Si/CulnSe2 tandem cell), 18:8357 (IA;JP;In Japanese) 

Technical development for the practical use photovoltaic power 
system.: Survey/research on the commercialization analysis, 
18:8358 (IA;JP;In Japanese) 

Technical development for the practical use of photovoltaic power 
system.: Research and development of evaluation system for 
photovoltaic power generation system (research and survey on 
test and evaluation metod for BOS component devices), 
18:8359 (IA;JP;In Japanese) 

Technical development for the practical use of photovoltaic power 
system.: Research and development of evaluation system for 
photovoltaic power generation system (research and develop- 
ment of technology for evaluating photovoltaic power generating 
systems), 18:8360 (IA;JP;In Japanese) 

Technical development for the practical use of photovoltaic power 
system.: Research and development of peripheral technology 
for photovoltaic power systems (R and D of support structure for 
photovoltaic array), 18:8361 (IA;JP;In Japanese) 

Technical development for the practical use of photovoltaic power 
system.: Research on crystalline silicon solar cells (study on 
crystalline silicon solar cell), 18:8362 (IA;JP;In Japanese) 

Technical development for the practical use of photovoltaic power 
system.: Research and development of peripheral technology 
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for photovoltaic power systems (development of inverter tech- 
nology for a photovoltaic system which is connected to the utility 
grid), 18:8363 (IA;JP;In Japanese) 

Technical development for the practical use of photovoltaic power 
system.: Research and development of peripheral technology 
for photovoltaic power systems (research and development 
of electric storage devices for photovoltaic generation 
system(lead-acid battery for high rate charge-discharge use)), 
18:8364 (IA;JP;In Japanese) 

Technical development for the practical use of photovoltaic power 
system.: Research and development of peripheral technology 
for photovoltaic power systems (research and development of 
electric storage devices for photovoltaic power generaton sys- 
tem,redox battery), 18:8365 (IA;JP;in Japanese) 

Technical development for the practical use of photovoltaic power 
system.: Research and development of peripheral technology 
for photovoltaic power sytems (research and development of 
electric storage devices for photovoltaic electric power genera- 
tion system,nickel-hydrogen battery with long-life), 18:8366 
(IA; JP;In Japanese) 

Technical development for the practical use of photovoltaic power 
system.: Research and development of peripheral technology for 
photovoltaic powr systems (research and development of electric 
storage devices for photovoltaic power generation system(high- 
rate type hydrogen celis)), 18:8367 (IA;JP;in Japanese) 

Technical development for the practical use of photovoltaic power 
system.: Demonstration research and development of intercon- 
nection and control technology for PV systems, 18:8368 
(IA;JP;In Japanese) 

Technical development for the practical use of photovoltaic power 
system.: Research and development of stand alone dispersed 
photovoltaic system (solar photovoltaic electrodialysis desalina- 
tion for brackish water in remote areas), 18:8369 (IA;JP;In 
Japanese) 

Technical development for the practical use of photovoltaic power 
system.: Research and development of stand alone diepersed 
photovoltaic system (PV and wind-power hybrid system for 
mountain lodges), 18:8370 (IA;JP;in Japanese) 

Technical development for the practical use of photovoltaic power 
system.: Research and development of stand alone diepersed 
photovoltaic system (wind power generation hybrid system), 
18:8371 (IA;JP;In Japanese) 

Technical development for the practical use of photovoltaic power 
system.: Research and development of stand alone diepersed 
photovoltaic system (power supply systems for large-scale agri- 
cultural factories), 18:8372 (IA;JP;in Japanese) 

Technical development for the practical use of photovoltaic power 
system.: Research and development of stand alone diepersed 
photovoltaic system (power supply facility for disaster and relief 
information systems), 18:8373 (IA;JP;In Japanese) 

Technical development for the practical use of photovoltaic power 
system.: Research and development of system to utilized pho- 
tovoltaic energy (meteorological analysis for establishment of 
photovoltaic power generating system), 18:8374 (IA;JP;In 
Japanese) 

Technical development for the practical use of photovoltaic power 
system.: Research and development of system to utilized 
photovoltaic energy (analytical study for the practical use of photo- 
voltaic power generation systems), 18:8375 (IA;JP;In Japanese) 

Technical development for the practical use of photovoltaic power 
system.: Research and development of photovoltaic and ther- 
mal hybrid power system (research of photovoltaic/thermal 
application systems), 18:8376 (IA;JP;In Japanese) 

Technical development for the practical use of photovoltaic power 
system.: Research and development of photovoltaic and ther- 
mal hybrid power system (survey and study on the solar power 
satellite systems), 18:8377 (IA;JP;ln Japanese) 

Technical development for the practical use of photovoltaic power 
system.: Positive research of photovoltaic power-generation 
system, 18:8378 (IA;JP;In Japanese) 

Technical development for the practical use of photovoltaic power 
system.: Research and development of peripheral technology 
for photovoltaic power systems (research and development of 
electric storage devices for photovoltaic power generation 
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system-deep-discharge type lead-acid battery), 18:9098 
(IA;JP;in Japanese) 

Technical development for the practical use of photovoltaic power 
system.: Research and development of evaluation system for 
photovoltaic power generation system (research and develop- 
ment of evaluation system for photovoltaic cells and modules), 
18:8309 (IA;JP) 

Technical development for the practical use of photovoltaic power 
system.: Development of fabrication technology of thin-type so- 
lar cells (developments of new casting and slicing technologies 
for high purity and low silicon phtovoltaic cell), 18:8388 (IA;JP) 

Technical development for the practical use of photovoltaic power 
system.: Development of fabrication technology of thin type so- 
lar cells (technical development for the production of high purity 
silicon), 18:8389 (IA;JP) 

Technical development for the practical use of photovoltaic power 
system.: Development of fabrication technology of thin type so- 
lar cells (high speed sheet formation technique), 18:8390 (IA;JP) 

Technical development for the practical use of photovoltaic power 
system.: Development of fabrication technology of thin type so- 
lar cells (new cell design and fabrication technology for NIP 
structure), 18:8391 (IA;JP) 

Technical development for the practical use of photovoltaic power 
system.: Development of fabrication technology of thin type so- 
lar cells (study on practical use of thin multicrystalline silicon 
solar cell fabrications technologies), 18:8392 (IA;JP) 

Technical development for the practical use of photovoltaic power 
system.: Development of fabrication technology of thin type so- 
lar cells (new cell design and fabrication technology (hetero 
junction cell structure)), 18:8393 (IA;JP) 

Technical development for the practical use of photovoltaic power 
system.: Development of fabrication technology of tandem solar 
cells (amorphous/polycrystalline silicon tandem cell), 18:8394 
(IA;JP) 

Technical development for the practical use of photovoltaic power 
system.: Development of fabrication technology of tandem solar 
cells (amorphous silicon/compound tandem cell), 18:8395 (IA;JP) 

Technical development for the practical use of photovoltaic power 
system.: Survey on practical application, 18:8396 (IA;JP) 

Technical development for the practical use of photovoltaic power 
system.: Development of fabrication technology for amorphous 
silicon solar cells (high quality production technology (high inte- 
gration technology)), 18:8397 (IA;JP) 

Technical development for the practical use of photovoltaic power 
system.: Development of fabrication technology of amorphous 
silicon solar cells (film fabrication technology with new gas 
sources), 18:8398 (IA;JP) 

Technical development for the practical use of photovoltaic power 
system.: Development of fabrication technology of amorphous 
silicon solar cells (high reliability production technology (two- 
stacked cells)), 18:8399 (IA;JP) 

Technical development for the practical use of photovoltaic power 
system.: Development of fabrication technology of amorphous 
silicon solar cells (development of high stable amorphous silicon 
solar cells (amorphous silicon alloy stacked solar cells)), 
18:8400 (IA;JP) 

Technical development for the practical use of photovoltaic power 
system.: Development fabrication technology of amorphous sili- 
con solar cells (development of fabrication technology of 
amorphous silicon soiar cells key Technology), 18:8401 (IA;JP) 

Technical development for the practical use of photovoltaic power 
system.: Survey on commercialization analysis, 18:8402 (IA;JP) 

Technical development for the practical use of photovoltaic power 
system.: Development of fabrication technology of amorphous 
silicon solar cells (narrow-bandgap materials (control of reaction 
process)), 18:8403 (IA;JP) 

Technical development for the practical use of photovoltaic power 
system.: Development of fabrication technology of amorphous 
silicon solar cells (over-layered transparent conducting film), 
18:8404 (IA;JP) 

Technical development for the practical use of photovoltaic power 
system.: Research on crystalline silicon solar cell, 18:8405 
(1A;JP) 
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Technical development for the practical use of photovoltaic power 
system.: Research of amorphous silicon solar cells, 18:8406 
(IA; JP) 

Technical development for the practical use of photovoltaic power 
system.: Research on compound semiconductor solar cells (sin- 
gle crytal solar cells, (Ae,Ga)As semiconductor), 18:8407 (IA;JP) 

Technical development for the practical use of photovoltaic power 
system.: Research on compounds semiconductor solar cell 
(single crystal solar cells, AlGaAs/Ge semiconductor), 18:8408 
(IA;JP) 

Technical development for the practical use of photovoltaic power 
system.: Research on compound semiconductor solar cells 
(single crystal solar cells, GaP/GaAsP/Si, AlGaAs/Si semicon- 
ductor), 18:8409 (IA; JP) 

Technical development for the practical use of photovoltaic power 
system.: Research on compound semiconductor solar cells (sin- 
gle crystal solar cells, InGaP/Si semiconductor), 18:8410 (IA;JP) 

Technical development for the practical use of photovoltaic power 
system.: Research on compound semiconductor solar cell 
(stacked cell with superlattice structure), 18:8411 (IA;JP) 

Technical development for the practical use of photovoltaic power 
system.: Research on compound semiconductor solar cells 
(CdTe/CuinSe, tandem cell), 18:8412 (IA;JP) 

Technical development for the practical use of photovoltaic power 
system.: Research on compound semiconductor solar cells (a- 
Si/CulnSe2 tandem cells), 18:8413 (IA;JP) 

Technical development for the practical use photovoltaic power 
system.: Survey/research on the commercialization analysis, 
18:8414 (IA;JP) 

Technical development for the practical use of photovoltaic power 
system.: Research and development of evaluation system for 
photovoltaic power generation system (research and survey on 
test and evaluation metod for BOS component devices), 
18:8415 (IA;JP) 

Technical development for the practical use of photovoltaic power 
system.: Research and development of evaluation system for 
photovoltaic power generation system (research and develop- 
ment of technology for evaluating photovoltaic power generating 
systems), 18:8416 (IA;JP) 

Technical development for the practical use of photovoltaic power 
system.: Research on crystalline silicon solar cells (study on 
crystalline silicon solar cell), 18:8417 (IA;JP) 

Technical development for the practical use of photovoltaic power 
system.: Research and development of peripheral technology 
for photovoltaic power systems (development of inverter tech- 
nology for a photovoltaic (PV) system which is connected to the 
utility grid), 18:8418 (IA;JP) 

Technical development for the practical use of photovoltaic power 
system.: Research and development of peripheral technology 
for photovoltaic power systems (research and development of 
electric storage devices for photovoltaic generation system lead- 
acid battery for high rate charge-discharge use), 18:8419 (IA;JP) 

Technical development for the practical use of photovoltaic power 
system.: Research and development of peripheral technology 
for photovoltaic power systems (research and development of a 
battery system for a photovoltaic electric power generaton 
system.-redox battery), 18:8420 (IA;JP) 

Technical development for the practical use of photovoltaic power 
system.: Research and development of peripheral techology for 
photovoltaic power sytems (development of a battery sytem for 
a photovoltaic electric power generator-nickel-hydrogen battery 
with long-life), 18:8421 (IA;JP) 

Technical development for the practical use of photovoltaic power 
system.: Research and development of peripheral technology 
for photovoltaic powr systems (development of storage devices 
for use in solar power generation high-rate type hydrogen cells), 
18:8422 (IA;JP) 

Technical development for the practical use of photovoltaic power 
system.: Demonstration research and development of intercon- 
nection and contro! technology for PV systems, 18:8423 (IA;JP) 

Technical development for the practical use of photovoltaic power 
system.: Research and development of stand alone dispersed 
photovoltaic system (solar photovoltaic electrodialysis desalina- 
tion for brackish water in remote areas), 18:8424 (IA;JP) 





Technical development for the practical use of photovoltaic power 
system.: Research and development of stand alone diepersed 
photovoltaic system (PV and wind-power hybrid system for 
mountain lodges), 18:8425 (1A;JP) 

Technical development for the practical use of photovoltaic power 
system.: Research and development of stand alone dispersed 
photovoltaic system (power supply systems for large-scale agri- 
cultural factories), 18:8427 (IA;JP) 

Technical development for the practical use of photovoltaic power 
system.: Research and development of stand alone dispersed 
photovoltaic power generation system (power supply facility for 
disaster and relief information systems), 18:8428 (IA;JP) 

Technical development for the practical use of photovoltaic power 
system.: Research and development of system to utilized pho- 
tovoltaic energy (meteorological analysis for establishment of 
photovoltaic power generating system), 18:8429 (IA;JP) 

Technical development for the practical use of photovoltaic power 
system.: Research and development of system to utilize photo- 
voltaic energy (analytical study for the practical use of 
photovoltaic power generation systems), 18:8430 (IA;JP) 

Technical development for the practical use of photovoltaic power 
system.: Research and development of photovoltaic and ther- 
mal hybrid power system (research of photovoltaic/thermal 
application systems), 18:8431 (IA;JP) 

Technical development for the practical use of photovoltaic power 
system.: Research and development of photovoltaic and ther- 
mal hybrid power system (survey and study on the solar power 
satellite system), 18:8432 (IA;JP) 

Technical development for the practical use of photovoltaic power 
system.: Positive research of photovoltaic power-generation 
system, 18:8433 (IA;JP) 

Technical development for the practical use of photovoltaic power 
system.: Research and development of peripheral technology 
for photovoltaic power systems (research and development of 
storage devices for photovoltaic generation system-deep- 
discharged type lead-acid battery), 18:9100 (IA;JP) 

Technical development for the practical use of photovoltaic power 
system.: Development of fabrication technology of amorphous 
silicon solar cells (fabrication technology of large amorphous sil- 
icon solar cells), 18:8440 (IA;JP) 

Technologies for preservation of the environment.: Study of toxi- 
cological and environmental effects of coal-derived liquids, 
18:7589 (IA;JP;In Japanese) 

Technologies for preservation of the environment.: Study of toxi- 
cological and environmental effects of coal-derived liquids, 
18:7618 (IA;JP) 

Technology advancements of batteries for electric vehicles in 
Japan, 18:9094 (RA;FR) 

The 1 MW-Makila TI turboalternator for cogeneration applications, 
18:9283 (RA;FR) 

The use of pinch technology and process synthesis for process 
design, 18:9286 (RA;FR) 

Transportation technology for overseas clean-energies, 18:8253 
(IA;JP;In Japanese) 

Transportation technology for overseas clean-energies, 18:8255 
(IA;JP) 

Trend of development of gas turbine cogeneration system, 
18:9285 (RA;FR) 

Wind observation, 18:8545 (IA;JP;In Japanese) 

Wind observation, 18:8552 (IA;JP) 


Air-Conditioning and Refrigeration Technology Inst., Inc., Ar- 
lington, VA (United States) 
Materials compatibility and lubricants research on CFC-refrigerant 
substitutes: Quarterly technical progress report, 1 October 
1992-31 December 1992, 18:9604 (R;US) 


Akademia Gorniczo-Hutnicza, Cracow (Poland) 
Isotope exchange reactions in hydrogen mixtures, 18:11319 (R;PL) 


Akron Univ., OH (United States). Inst. of Polymer Science 
Compatibility of refrigerants and lubricants with elastomers: Quar- 
terly report, 1 October 1992-30 December 1992, 18:9606 (R;US) 


Alabama Experimental Program to Stimulate Competitive Re- 
search Committee, Birmingham, AL (United States) 
The Alabama DOE-experimental program to stimulate competitive 
research: Final report, 18:9111 (R;US) 


American Statistical Association, Alexandria, VA (United States) 


Alabama Univ., Birmingham, AL (United States). Dept. of Physics 
Optical analysis of grazing incidence ring resonators for free- elec- 
tron lasers: Final report, June 6, 1988—November 1, 1989, 
18:9882 (R;US) 
Alabama Univ., University, AL (United States). Dept. of Biologi- 
cal Sciences 

Summary of research on microbiological processes: International 

Energy Agency Subtask D, final report, 18:9088 (R;US) 
Alabama Univ., University, AL (United States). Dept. of Geology 

Permeability changes in coal resulting from gas desorption: Tenth 
quarterly report, January 1, 1992—March 31, 1992, 18:7637 
(R;US) 

Permeability changes in coal resulting from gas desorption: Twelfth 
quarterly report, June 1, 1992—August 31, 1992, 18:7638 (R;US) 

Allied-Signal Aerospace Co., Kansas City, MO (United States). 
Kansas City Div. 

Characterization of the synthesis of M-61, a random equilibrium 
silicone terpolymer, using “dry” starting materials: Final report, 
18:9631 (R;US) 

Comparison of bismuth-lead and bismuth-tin to tin-lead as alter- 
nate solder alloys: Final report, 18:9479 (R;US) 

Development of a replacement for trichloroethylene in the two- 
stage cleaning process, 18:10167 (R;US) 

Development of chemical analysis techniques for organic compo- 
nents in processing solutions: Final report, 18:9881 (R;US) 

Finite element modeling of the hydroforming press: Final report, 
18:9808 (R;US) 

GTAW penetration based on electrode tip location versus weld 
joint center line, 18:10166 (R;US) 

High resolution three-dimensional solder joint measurement sys- 
tem evaluation: Final report, 18:9880 (R;US) 

Machine and process characterization: Final report, 18:9807 (R;US) 

Pilot process waste assessment: Polyurethane foam mixing and 
curing, 18:9307 (R;US) 

Printed wiring assembly cleanliness: Final report, 18:9879 (R;US) 

Statistical process control program at a ceramics vendor facility: 
Final report, 18:9806 (R;US) 

Altamira Instruments, Inc., Pittsburgh, PA (United States) 

Synthesis of octane enhancers during slurry-phase Fischer- 
Tropsch: Quarterly technical progress report No. 7, April 1, 
1992—June 30, 1992, 18:7553 (R;US) 

Aluminum Co. of America, Pittsburgh, PA (United States) 
Gas separations using ceramic membranes, 18:7537 (R;US) 
American Electric Power Service Corp., Columbus, OH (United 
States) 

PFBC Utility Demonstration Project: Annual report, 1991, 18:7687 
(R;US) 

American Statistical Association, Alexandria, VA (United States) 

A summary of health research related to 60 Hz electromagnetic 
fields, 18:10545 (RA;US) 

Assessing, managing and communicating about the possible risks 
of exposure to 60 Hz fields, 18:10558 (RA;US) 

Bayes methods for combining dose-response studies, 18:11476 
(RA;US) 

Case control studies: 
18:10543 (RA;US) 

Discussion, 18:10549 (RA;US) 

Discussion, 18:10552 (RA;US) 

Discussion, 18:10555 (RA;US) 

Electric fields: Discussion and summary (Does the shape of the 
shovel really matter?), 18:10559 (RA;US) 

Exposure assessment for power frequency electric and magnetic 
fields, 18:10547 (RA;US) 

Exposure models in retrospective cohort studies, 18:10385 (RA;US) 

Health effects of electric and magnetic fields: Occupational stud- 
ies, 18:10544 (RA;US) 

Human laboratory studies on the effects of 60 Hz fields, 18:10546 
(RA;US) 

Introduction to extremely-low-frequency electric and magnetic 
fields, 18:10541 (RA;US) 

Investigating cellular responses to EMF: Can statistics help?, 
18:10554 (RA;US) 

Meta-analysis, 18:10556 (RA;US) 

Multiple comparisons in statistical analysis, 18:10553 (RA;US) 


Frequentist vs. Bayesian points-of-view, 
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Relative potency can be used to evaluate ELF health risks, 
18:10551 (RA;US) 

Research on the health effects of electromagnetic fields: Science, 
uncertainty, and stopping rules, 18:10557 (RA;US) 

Some common terminology in statistics and epidemiology, 
18:11593 (RA:US) 

Statistical support for research strategies, 18:10548 (RA;US) 

Studies of cancer and residential exposure, 18:10542 (RA;US) 

What is dose?, 18:10550 (RA;US) 


Ames Lab., IA (United States) 

A solid state approach to the production of kilogram quantities of 
SigoGeoo thermoelectric alloys, 18:9204 (R;US) 

CF3l on Ni(100): A thermal desorption study, 18:9472 (R;US) 

Critical current enhancement by neutron irradiation of rapidly tex- 
tured BizSr2CaCu20g, 18:9575 (R;US) 

Enhanced column flotation of fine and ultrafine coal, 18:7528 (R;US) 

High temperature deformation characteristics of discontinuous 
fiber reinforced composites, 18:9628 (R;US) 

Micromagnetic surface studies of materials for nondestructive 
evaluation, 18:9862 (R;US) 

On-site infrared analyses for complex systems, 18:9697 (R;US) 

Optical assay technology for safeguards: Quarterly report, July 1— 
September 30, 1991, 18:8100 (R;US) 

Phase diagram effects in rapid 
REBa2Cu307_ 5, 18:9577 (R;US) 

Propagation of elastic waves through inhomogeneous, anisotropic 
materials, 18:9861 (R;US) 

Recrystallization of amorphous and nanocrystalline 
NdBa2Cu307_, and GdBazCu307__,, 18:9574 (R;US) 

Role of interfaces on the ductile fracture process of discontinuous 
fiber reinforced composites, 18:9629 (R;US) 

Selective oxidation of C*4* hydrocarbons over (VO)*2*P*2*O*7 
catalyst: Nature of the redox mechanism, 18:9730 (R;US) 

Superconductivity and flux pinning in Nd,,,Bap_,Cu307,¢, 
18:9576 (R;US) 

Synthesis, processing and properties of TisSi;, 18:9578 (R;US) 

Technology projects for characterization—monitoring of volatile or- 
ganic compounds (VOCs), 18:10325 (R;US) 

The generation and fate of strained, unsaturated, bicyclic hydro- 
carbons, 18:9732 (R;US) 

The influence of carbon dioxide on the catalytic oxidative coupling 
of methane over A-La*2*O*3* and Il-La*2*O*2*CO*3", 18:9731 
(R;US) 

Theoretical study of electron-phonon interaction in 6-phase NiTi 
and Ni-Al alloys, 18:9471 (R;US) 
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AN SSSR, Leningrad (Russian Federation). Inst. Yadernoj Fiziki 
Muonium acoustic resonance in a-quartz, 18:11176 (R;RU;In Rus- 
sian) 
Universal cold and ultracold neutron source: The determination of 
heat and hydraulic characteristics of the cryogenic circulation 
source contour, 18:8970 (R;RU;In Russian) 


AN SSSR, Moscow (Russian Federation). Fizicheskij Inst. 

Distribution function of quasicontinuos states in a recombinatory 
fully ionized plasma, 18:11317 (IA;RU;In Russian) 

Fine structure of coupled exciton luminescence in rich-alloyed 
cadmium sulfide, 18:11214 (IA;RU;In Russian) 

Formation of defect associate distribution between donor-acceptor 
pairs and complexes, 18:11213 (IA;RU;In Russian) 

Hadron identification in a multilayer gas detector, 18:10084 
(IA;RU;in Russian) 

Pion wave function and 7°77, 18:10698 (IA;RU;In Russian) 


AN SSSR, Novosibirsk (Russian Federation). inst. Yadernoj Fiziki 
Modern methods of construction of effective dynamics of collective 
excitations with large amplitude in heavy nuclei. 1.Simple 
model, 18:11009 (R;RU;in Russian) 
Quantum chaos: _ statistical relaxation in discrete spectrum, 
18:10600 (R;RU) 


AN Ukrainskoj SSR, Kharkov (Ukraine). Fiziko-Tekhnicheskij Inst. 
On square root of Hamilton’s equations for supersymmetric sys- 
tems, 18:10725 (R;UA) 
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AN Ukrainskoj SSR, Kharkov (Ukraine). Fiziko-Tekhnicheskij 

Inst. Nizkikh Temperatur 

Calculation of dislocation velocity at thermally activated motion 
through a random array of point defects, 18:11196 (R;UA;In 
Russian) 

Completely integrable chains of spin 1, 18:10746 (R;UA;in Russian) 

Design and investigation of superconducting switches based on 
niobium-tin tape, 18:10615 (R;UA;In Russian) 

investigation of Peierls barriers for Frenkel-Kontorova dislocation 
(soliton) in a discrete atomic chain of finite length, 18:11197 
(R;UA;In Russian) 

Nonlinear excitation in quasi-one-dimensional Peierls dielectrics 
with charge density waves, 18:11198 (R;UA;In Russian) 

Pairing interaction and superconductivity in metal oxides and hy- 
drides, 18:11229 (R;UA;In Russian) 

Raman scattering and luminescence of high-T. superconducting 
oxides, 18:11230 (R;UA) 

Stable film squids with bridge contacts of In-Sn alloy, 18:10040 
(R;UA;In Russian) 


AN Ukrainskoj SSR, Kharkov (Ukraine). Inst. Radiofiziki i Ehlek- 
troniki 
Gyro instruments with formed magnetistatic field on the cyclotron 
frequency harmonics, 18:11318 (R;UA;in Russian) 
Quantum-mechanical interpretation for relativistic effect of particle 
mass increase at the motion in vacuum with costant velocity, 
18:10594 (R;UA;In Russian) 


AN Ukrainskoj SSR, Kiev (Ukraine). Inst. Teoreticheskoj Fiziki 

A new approach to the I/N-expansion for the Dirac equation, 
18:10598 (R;UA) 

All possible electroweak models from Z orbifold, 18:10708 (R;UA) 

Bound states of the N-dimensional Klein-Gordon equation with 
vector and scalar Coulomb potentials, 18:10712 (R;UA) 

Coherence influence on the intensity of Bose-Einstein correlations 
and visible size of a source, 18:10876 (R;UA) 

Crossing-odd spin effects in the dipole model of hadron scattering, 
18:10877 (R;UA) 

Decay interaction of bulk and surface Langmuir waves, 18:11327 
(R;UA;In Russian) 

Detecting the odderon, 18:10879 (R;UA) 

Distribution of charged particles near the plasma boundary in the 
presence of external electric field, 18:11329 (R;UA) 

Effective action in the gauged Nambu-Jona-Lasinio model, 
18:10706 (R;UA;In Russian) 

Exact solution of the N-dimensional generalized Dirac-Coulomb 
equation, 18:10711 (R;UA) 

Exact solutions of a many-anyon problem, 18:10599 (R;UA) 

Filamentation instability of hot quark-gluon plasma with hard jet, 
18:10789 (R;UA) 

Gauge independence of the A,-condensate, 18:10791 (R;UA) 

General renormalized statistical approach with finite cross-field 
correlations, 18:11332 (R;UA) 

Gluon gas viscosity in nonperturbative region, 18:10790 (R;UA) 

Logarithmically rising cross section and the ratio o)/o;, 18:10875 
(R;UA) 

Model for the pomeron, 18:10878 (R;UA) 

Nonlinear mhd-waves in a dissipative plasma with hall currents, 
18:11330 (R;UA) 

On local frame fields and fermion dynamics in space with nontriv- 
ial topologies, 18:10709 (R;UA) 

On the doubling of hydrodynamic theorems in relativistic theory of 
superfluidity, 18:11273 (R;UA;In Russian) 

On the possible un observability of the Wu-Yang phase factor in 
curved space, 18:10597 (R;UA;In Russian) 

On the relativistic string size at finite temperature, 18:10710 (R;UA) 

P-matrix description of the two-particle interaction, 18:10873 (R;UA) 

Quantum solitons with cylindrical symmetry, 18:10713 (R;UA) 

Quasi-relativistic effects in  barrier-penetration processes, 
18:11034 (R;UA) 

Spatial helicon-wave echo in an inhomogeneous magnetized 
plasma, 18:11331 (R;UA) 

Stationary spectra in a finite-pressure current-carrying plasma, 
18:11334 (R;UA) 

Stationary spectra in a magnetized current-carrying plasma, 
18:11333 (R;UA) 





Stationary spectra in a plasma with a shear (renormalized statisti- 
cal approach with non-zero eigenfrequencies), 18:11337 (R;UA) 

Stationary spectra in a quasi neutral current-carrying plasma, 
18:11335 (R;UA) 

Stationary spectra in a sheared plasma (linear limit), 18:11336 
(R;UA) 

Stationary spectra of short-wave convective and magnetostatic 
fluctuations in a finite-pressure plasma and anomalous heat 
conductivity, 18:11338 (R;UA) 

Structural and electronic properties of atomic chains, 18:11167 
(R;UA) 

Studies of P-matrix formalism on the basis of the potential descrip- 
tion of two-particle interaction, 18:10874 (R;UA) 

The Aharonov-Bohm effect and inducing of vacuum charge by a 
singular magnetic string, 18:10707 (R;UA) 

The determination of nucleon-nucleon scattering phases by the 
phase functions method, 18:11033 (R;UA;In Russian) 

The heat transfer by radiation between two media, 18:11328 
(R;UA;In Russian) 

The Langevin's approach to the statistical theory of bounded 
plasma, 18:11326 (R;UA;In Russian) 

The odderon couplings in the vector meson production and related 
processes, 18:10872 (R;UA) 

Three-nucleon problem with phase equivalent 


potentials, 
18:11035 (R;UA) 
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CAP-144 vacuum system, 18:9939 (R;UA;in Russian) 

Dose changes of electrophoretic mobility of lymphocytes of rats’ 
peripheral blood at ®°Co gammaz-radiation effect, 18:10508 
(RA;UA;In Russian) 

Investigation of space-dependence of reactivity coefficients for 
WWER-1000 reactor by means of in-core detectors, 18:8879 
(R;UA;In Russian) 

Kinematics of four-particle nuclear reactions, 18:11036 (R;UA;In 
Russian) 

Monochromator SP-017. The results of the first experiments, 
18:9990 (R;UA;In Russian) 

Monte Carlo algorithms in simulation of 26-decay and penetration 
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Multiplicity spectrometry on neutron filtered beams, 18:10109 
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On problem about nature of Portevin-le-Chatelier effect in irradi- 
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Optimization of break-down conditions in tokamak TOTUS, 
18:11346 (R;UA;In Russian) 
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ment thallium 205 targets, 18:9773 (R;UA;In Russian) 

Radiation defect production in InAs crystals under electron irradia- 
tion, 18:9483 (R;UA;In Russian) 

Spin characteristics of ion beams during the motion of electromag- 
netic elements, 18:9940 (R;UA;In Russian) 

The automated system for the investigation of blood’s chemilu- 
minograms in dynamics of radiobiological experiment, 18:10501 
(RA;UA;In Russian) 

The changes in chemiluminescence of rat’s blood in early and dis- 
tant terms after irradiation, 18:10502 (RA;UA;In Russian) 

The changes of hematological indexes of peripheral blood and 
electrical properties of lymphocyte cell surface in rats, irradiated 
by gamma-quanta of ®°Co in sublethal doses, 18:10507 
(RA;UA;In Russian) 

The distribution of animals according to the values of oxygen par- 
tial pressure in different groups of radiosensitivity, 18:10506 
(RA;UA;In Russian) 

The focusing by the doublet of quadrupole lenses, 18:9989 
(R;UA;In Russian) 

The immune status in estimation of individual radiosensitivity, 
18:10504 (R;UA;In Russian) 

The influence of irradiation conditions, type and concentration of 
impurities on radiation defects characteristics in indium anti- 
monide under electron irradiation, 18:9482 (R;UA;In Russian) 

The investigations of blood’s chemiluminescence dynamics in 
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The multiplicity spectra of the 'Tm(n,7) reaction, 18:11037 
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The particularities of changes in the individual chemiluminograms 
of tumoured rat’s blood, 18:10503 (RA;UA;in Russian) 

The peculiarities of the spin glass state in Fe,Mn,;_,TiOs, 
18:11217 (R;UA;In Russian) 

The study of dependence of rat’s mortality on initial value of partial 
oxygen pressure with different rate of sharp radiation injury, 
18:10505 (RA;UA;In Russian) 
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PRODE project: First PAFC power plant demonstration in Europe, 
18:9212 (R;IT) 

Appalachian Power Co., Columbus, OH (United States) 

PFBC Utility Demonstration Project: Annual report, 1991, 18:7687 
(R;US) 
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(Germany) 
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Argonne National Lab., IL (United States) 
7-GeV Advanced Photon Source Instrumentation Initiative con- 

ceptual design report, 18:9893 (R;US) 
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UTN-3-Corrosion of iron aluminides in acidic, basic and chloride 
solutions, 18:9505 (RA;US) 

VPI-l-Investigation of properties and performance of ceramic com- 
posite components, 18:9645 (RA;US) 

WHC-2-Electro-spark deposited coatings for protection of materi- 
als in sulfidizing atmospheres, 18:9497 (RA;US) 


Oak Ridge Y-12 Plant, TN (United States) 


A hollow clay tile wall seismic performance program overview, 
18:9828 (R;US) 

Dosimetry quality assurance in Martin Marietta Energy Systems’ 
centralized external dosimetry system, 18:10529 (R;US) 

Guidelines for the transfer of AutoCAD Release 10c7 drawings to 
the IGES format, 18:11588 (R;US) 

Guidelines for the transfer of AutoCAD Release 10c7 drawings to 
CADAM via the IGES format, 18:11589 (R;US) 

integrating preventive maintenance, predictive maintenance, and 
maintenance technical support, 18:9830 (R;US) 

Measurement control program 092: Mercury in urine: Artificial urine 
versus natural urine external control solutions, 18:10540 (R;US) 

Mortar characterization study of unreinforced hollow clay tile ma- 
sonry, 18:9656 (R;US) 

Plant service award 1992: Oak Ridge Y-12 recycling program, 
18:9319 (R;US) 

Purification of lithium salts by CSA continuous countercurrent ion 
exchange: Final report, 18:9709 (R;US) 
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Oak Ridge Y-12 Plant, TN (United States) 


RCRA closure plan for the Bear Creek Burial Grounds B Area and 
Walk-in Pits at the Oak Ridge Y-12 Plant, Oak Ridge, Ten- 
nessee, 18:7922 (R;US) 

Records management training: A strategy for a changing environ- 
ment, 18:11606 (R;US) 

Report of the shear testing of mortar bed joints in a wall in Building 
9204-2, 18:9829 (R;US) 

The impact of the X Window System upon Ethernet performance, 
18:11590 (R;US) 

The kinetics of the hydriding of uranium metal Il: Revision 3, 
18:9524 (R;US) 

Oesterreichische Akademie der Wissenschaften, Vienna (Aus- 
tria). Inst. fuer Hochenergiephysik 

The decay 7 — zlv revisited, 18:10845 (R;AT) 

Oesterreichische Physikalische Gesellschaft, Vienna (Austria) 

Production of fermionic charge in external fields, 18:10780 
(IA;AT;In German) 

Series evaluation of gamma spectra in the ERDE-project (CS 137 
in soils), 18:10075 (IA;AT;in German) 

Oesterreichisches Forschungszentrum Selbersdorf GmbH 
(Austria) 

Austrian contributions to reactor safety research - an overview, 
18:8828 (R;AT;In German) 

Cesium-137 in soil texture fractions and its impact on Cesium-137 
soil-to-plant transfer, 18:10514 (R;AT) 

Contamination measurements in Austria and Germany, 18:10327 
(R;AT;in German) 

Dynamics of ignited plasmas, 18:11363 (R;AT;In German) 

Investigation of a new LiF TLD individual dosimeter for measuring 
personal dose equivalent Hp(d) on different phantoms, 
18:10120 (R;AT) 

Radioactive waste disposal from Austria. Summary of experts’ dis- 
cussion, 18:7972 (R;AT;In German) 

Reduction of thallium, uranium and cobalt at the dropping mercury 
electrode in presence of 9-fluorenone in aqueous sodium per- 
chlorate, 18:9704 (R;AT) 


Ohio Coal Development Office, Columbus, OH (United States) 
Advanced coal reburning and sorbent injection, 18:7713 (R;US) 


Dewatering fine coal slurries by gel extraction: 
18:7529 (R;US) 

Handling, transport and dispersion of sorbent powder for in- 
furnace injection: Final report, June 1, 1990—June 30, 1991, 
18:7657 (R;US) 

Investigation of transport processes involved in FGD: Final report, 
June 1, 1990—June 30, 1991, 18:8585 (R;US) 

Kinetics and structural evolution of sorbents at high temperatures: 
Final report, June 1, 1990—June 30, 1991, 18:7656 (R;US) 

Kinetics studies, thermal decomposition and effects of humidity 
and additives: Final report, June 1, 1990—June 30, 1991, 
18:7659 (R;US) 

Recovery and recycling of limestone in LEC flue gas desulfurization: 
Final report, June 1, 1990—August 31, 1991, 18:7658 (R;US) 

Simultaneous SO2/NO/particulate removal from coal combustion 
gas by solid-state electrochemical technology: Final report, 
18:8586 (R;US) 

Sorbent production/modification/additives: 
1990—August 31, 1991, 18:7655 (R;US) 

Ohio Dept. of Development, Columbus, OH (United States). Coal 
Office 

Engineering development of advanced physical fine coal cleaning 
technologies: Froth flotation: Quarterly technical progress re- 
port No. 16, July 1, 1992—September 30, 1992, 18:8583 (R;US) 

Ohio Power Co., Columbus, OH (United States) 
Initial operation of the Tidd PFBC HGCU test facility, 18:7538 (R;US) 
Ohio State Univ., Columbus, OH (United States) 

Handling, transport and dispersion of sorbent powder for in- 
furnace injection: Final report, June 1, 1990-June 30, 1991, 
18:7657 (R;US) 

Kinetics and structural evolution of sorbents at high temperatures: 
Final report, June 1, 1990—June 30, 1991, 18:7656 (R;US) 
Ohio State Univ., Columbus, OH (United States). Dept. of Mater! 

als Science and Engineering 

Codeposition of chromium and silicon onto iron-base alloys via 
pack cementation, 18:9508 (R;US) 
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Simultaneous chromizing-aluminizing coating of low alloy steels by 

a halide-activated pack cementation process, 18:9507 (R;US) 
Ohio Univ., Athens, OH (United States) 

Sorbent production/modification/additives: Final report, June 1, 
1990—August 31, 1991, 18:7655 (R;US) 

Oklahoma Univ., Norman, OK (United States). Dept. of Botany 
and Microbiology 

Energetics and kinetics of anaerobic aromatic and fatty acid 
degradation: Progress report, June 1991—-November 1992, 
18:8229 (R;US) 

Oklahoma Univ., Norman, OK (United States). School of Geol 
ogy and Geophysics 

Evaporites as a source for oil: Progress report, November 15, 
1988—November 15, 1992, 18:7722 (R;US) 

Ontario Hydro, Toronto, ON (Canada) 

A mechanistic study of the uniform corrosion of copper in com- 
pacted clay-sand soil, 18:7900 (R;CA) 

Assessment of materials for containment of nuclear fuel waste: 
Environment-sensitive fracture of titanium, 18:7901 (R;CA) 

High-temperature pulse radiolysis facility, 18:9747 (R;CA) 

Ontario Ministry of Energy, Toronto, ON (Canada) 

Ontario energy review, 18:9118 (R;CA) 

Ontario Ministry of the Environment, Toronto, ON (Canada). 
Phytotoxicology Section 

Phytotoxicology section investigation in the vicinity of the Bruce 
Nuclear Power Development, the Pickering Nuclear Generating 
Station and the Darlington Nuclear Generating Station, in Octo- 
ber, 1989, 18:8891 (R;CA) 

Ontario Ministry of the Solicitor General, Toronto, ON (Canada). 
Emergency Planning 

Brief on nuclear emergency planning and preparedness in On- 
tario, 18:8768 (1;CA) 

Orcas Power and Light Co., Eastsound, WA (United States) 

Orcas Power and Light Company [fourth quarterly] technical 
progress report, July-September 1992, 18:9344 (R;US) 

Oregon Inst. of Tech., Klamath Falis, OR (United States). Geo- 
Heat Center 

Geothermal direct-heat utilization assistance: Federal Assistance 
Program: Quarterly project progress report, October-December 
1992, 18:8524 (R;US) 

Oregon Univ., Eugene, OR (United States). Center for Housing 
innovation 

Design for manufacture of energy efficient housing in the 21st cen- 
tury, 18:9238 (R;US) 

Oregon Univ., Eugene, OR (United States). Dept. of Architecture 

A building massing intelligent design tool, 18:9237 (R;US) 

Organization of CANDU Industries, Toronto, ON (Canada) 

Joint submission of the Canadian Nuclear Association and the Or- 
ganization of CANDU Industries to the Ontario Nuclear Safety 
Review, 18:8765 (1;CA) 

ORGREZ, Brno (Czechoslovakia) 

Guarantee measurements of the K 5 boiler for the Temelin nuclear 

power plant, 18:8662 (R;CS;In Czech) 
Oslo Univ. (Norway) 

Studies of the interaction between a magnet and a High T. Super- 

conductor, 18:11270 (R;NO) 
Oslo Univ. (Norway). Fysisk Inst. 

A CAMAC 32-channel pile-up detection and rejection module, 
18:10121 (R;NO) 

Anyons and intermediate statistics, 18:10729 (R;NO) 

G-factor determination by the electron energy relaxation method, 
18:11364 (R;NO) 

Low spin S-band members in '©°-1®Dy, 18:11123 (R;NO) 

Model-space nuclear matter calculations with the Bonn potential, 
18:11016 (R;NO) 

Observation of parton fragmentation in anti p?°Ne reactions at 607 
MeV/c, 18:10898 (R;NO) 

Off-shell sd transitions i K-decays, 18:10897 (R;NO) 

Shell-model calculations with realistic effective interactions, 
18:11017 (R;NO) 

Solar dryers, 18:8473 (R;NO;In Norwegian) 

The K-dependence in gamma-decay of neutron resonances in 
168Er and 178Hf, 18:11015 (R;NO) 





Oslo Univ. (Norway). Sosialoekonomisk Inst. 

The global warming game - simulations of a CO2 reduction agree- 
ment, 18:9152 (R;NO) 

Uncertain climate change in an intergenerational planning model, 
18:9151 (R;NO) 
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Pacific Northwest Lab., Richland, WA (United States) 

A knowledge-based system for automated evaluation of energy 
standards compliance, 18:9262 (R;US) 

A prototype catalogue: DOE National Laboratory technologies for 
infrastructure modernization: Letter report made publicly avail- 
able December 1992, 18:9167 (R;US) 

A work bibliography on native food consumption, demography and 
lifestyle: Hanford Environmental Dose Reconstruction Project, 
18:10521 (R;US) 

An autonomous expendable conductivity, temperature, depth pro- 
filer for ocean data collection, 18:10329 (R;US) 

As-operated heat loss coefficients of residential buildings in the 
Pacific Northwest: An analysis of empirical space-heating en- 
ergy data, 18:9266 (R;US) 

Automated systems for measuring dose and radiation quality as a 
function of time, 18:10122 (R;US) 

BEATRIX-Il Program: ANNEX-IIl to IEA implementing agreement 
for a programme of research and development on radiation 
damage in fusion materials: Fourth annual report, January 
1991—December 1991, 18:11433 (R;US) 

Bend ductility of tungsten heavy alloys, 18:9511 (R;US) 

Beyond interlibrary loan state-of-the-art article retrieval, 18:11604 
(R;US) 

Characteristics of identifying linear dynamic models from impulse 
response data using Prony analysis, 18:9071 (R;US) 

Clean option: An alternative strategy for Hanford Tank Waste Re- 
mediation: Volume 1, Overview, 18:7974 (R;US) 

Codes and standards and other guidance cited in regulatory docu- 
ments, 18:8786 (R;US) 

Commercial building energy standards implementation: Myth vs 
reality, 18:9265 (R;US) 

Comparison of anemometers for turbulence characterization, 
18:8563 (R;US) 

Development of an improved commercial sector energy model for 
national policy analysis, 18:9114 (R;US) 

DOE complex buried waste characterization assessment: Buried 
Waste Integrated Demonstration Program, 18:7975 (R;US) 

Economics and utility energy-efficiency programs: Energy-efficient 
manufactured housing, 18:9264 (R;US) 

Effect of sweep gas composition on ionization chamber response 
in the BEATRIX-II tritium recovery experiment, 18:11434 (R;US) 

Effects of air oxidation on the dissolution rate of LWR spent fuel, 
18:8604 (R;US) 

Effects of rolling on the ductility of 80% tungsten heavy alloy, 
18:9512 (R;US) 

Electron-electron interactions in fast neutral-neutral collisions, 
18:11169 (R;US) 

Electrospray ionization mass spectrometry for natural and radiation- 
induced modifications in histone proteins, 18:10517 (R;US) 

Environmental risk assessment for aquifer thermal energy stor- 
age, 18:9090 (R;US) 

Evaluation of diurnal thermal energy storage combined with co- 
generation systems, 18:8577 (R;US) 

Evaluation of E&T pilot course, excavation, trenching and shoring 
taught in Los Alamos, New Mexico, June 12, 1992, 18:8084 
(R;US) 

Feasibility studies of aquifer thermal energy storage, 18:9089 
(R;US) 

Ferrocyanide Safety Project: Subtask 3.4, Aging Studies: FY 
1992, annual report, 18:7973 (R;US) 

Fort Drum integrated resource assessment: Volume 2, Baseline 
detail, 18:9259 (R;US) 

Fort Drum integrated resource assessment: Volume 3, Resource 
assessment, 18:9260 (R;US) 


Padua Univ. (Italy) 


Grain boundary chemistry effects on environment-induced crack 
growth of iron-based alloys, 18:9510 (R;US) 

Gridded state maps of wind electric potential, 18:8530 (R;US) 

Hanford Environmental Dose Reconstruction Project monthly re- 
port, 18:10519 (R;US) 

Hanford Environmental Dose Reconstruction Project monthly re- 
port, November 1992, 18:10520 (R;US) 

Hanford Site environmental report for calendar year 1991, 
18:8037 (R;US) 

High resolution studies of atoms and small molecules, 18:11164 
(R;US) 

Hydraulic test results for Savage Island wells: 699-32-22B, 699- 
42-E9A, and 699-42-E9B, 18:10259 (R;US) 

Impact of operation and maintenance on the performance of en- 
ergy systems, 18:9314 (R;US) 

Information resource management concepts for records man- 
agers, 18:11603 (R;US) 

Inspection and assessment of energy conservation opportunities at 
Ellis Island National Park, Ellis Island, New York, 18:9261 (R;US) 

Irradiation-induced amorphization of Cazlag(SiO4)gO2 single 
crystals, 18:9646 (R;US) 

Issues in weighting bioassay data for use in regressions for inter- 
nal dose assessments, 18:10518 (R;US) 

Light extinction in the atmosphere, 18:10664 (R;US) 

Measured energy savings from using night temperature setback, 
18:9263 (R;US) 

Near-field millimeter-wave imaging for weapon detection, 
18:10151 (R;US) 

New methods and instrumentation for the characterization of 
biopolymers using electrospray ionization-mass spectrometry, 
18:10343 (R;US) 

Pacific Northwest Laboratory annual report for 1991 to the DOE 
Office of Energy Research: Part 1, Biomedical sciences, 
18:10516 (R;US) 

Pantex staging study near-term alternatives, 18:7976 (R;US) 

Performance demonstration requirements for eddy current steam 
generator tube inspection, 18:9060 (R;US) 

Performance evaluation of the Enraf-Nonius Model 872 radar 
gage, 18:7977 (R;US) 

Postirradiation deformation behavior in ferritic Fe-Cr alloys, 
18:9509 (R;US) 

Radiation exposures for DOE and DOE contractor employees, 
1989: Twenty-second annual report, 18:10429 (R;US) 

Radioactive contamination of the Arctic Region, Baltic Sea, and 
the Sea of Japan from activities in the former Soviet Union, 
18:10328 (R;US) 

Real time visualization of Quantum Molecular Dynamics, 
18:11194 (R;US) 

Recordkeeping needs to mitigate the impact of aging degradation, 
18:8826 (R;US) 

Regional secondary resource utilization parks: The industrial 
parks of the future, 18:9326 (R;US) 

Schottky barrier height control at epitaxial NiAVGaAs(001) inter- 
faces by means of variable bandgap interlayers, 18:11193 (R;US) 

Summary of research on microbiological processes: international 
Energy Agency Subtask D, final report, 18:9088 (R;US) 

Summary of the environmental dose models used at DOE nuclear 
sites in 1979, 18:10515 (R;US) 

The effect of sorption on the degradation of aromatic acids and 
bases, 18:10260 (R;US) 

The PNL high-transmission three-stage mass spectrometer, 
18:10150 (R;US) 

The role of the Federal Relighting Initiative in emission controls, 
18:9153 (R;US) 

Tritium permeation and related studies on barrier treated 316 
stainless steel, 18:8972 (R;US) 

VARSKIN MOD 2 and SADDE MOD2: Computer codes for as- 
sessing skin dose from skin contamination, 18:10513 (R;US) 


Padua Univ. (italy) 


Salt intrusion study into an Italian aquifer: Power plant siting envi- 
ronmental effects, 18:8584 (R;IT) 

Settlement analysis of main building in power plants by means of 
2-D and 3-D models, 18:8888 (R;IT) 
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Paris-11 Univ., 91 - Orsay (France) 
Aqueous corrosion of silicate glasses. Analogy between volcanic 


glasses and the French nuclear waste glass R7T7, 18:9598 
(R;FR;In French) 


Paris-11 Univ., 91 - Orsay (France). Inst. de Physique Nucleaire 

Algebraic construction of interacting higher spin field theories, 
18:10705 (R;FR;In French) 

Perturbative construction of the periodic orbits of the mean-field 
equations in nuclear physics, 18:11008 (R;FR;In French) 

Quadratic form exponentials of boson operators: a collection of 
formulae, 18:10703 (R;FR;In French) 

Rotations and angular momentum in quantum mechanics (first 
part), 18:10595 (R;FR;In French) 

Rotations and angular momentum in quantum mechanics (2nd 
part), 18:10596 (R;FR;In French) 

Variational extensions of the time-dependent mean-field theory, 
18:10704 (R;FR;in French) 


Paris-6 Univ., 75 (France) 
Influence of wettability micro-heterogeneities on displacements in 
porous media, 18:7729 (R;FR;In French) 
Measurement of heavy flavour production at LEP by their electron 
decay in ALEPH experiment, 18:10807 (R;FR;in French) 
Study of interactions between liquid lead-lithium alloy and 
austenitic and martensitic steels, 18:9372 (R;FR;In French) 


Paul Scherrer Inst. (PSI), Villigen (Switzerland) 

A dual-reservoir remote loading water target system for fluorine-18 
and nitrogen-13 production with direct in-target liquid level sens- 
ing, 18:10007 (RA;CH) 

A fiuorine-18 ion production target: design and performance, 
18:10008 (RA;CH) 

A helium-3 RFQ accelerator for PET tracer production, 18:8113 
(RA;CH) 

A mathematical method for evaluating experimental radionuclide 
activation yield data in charged particle induced reactions, 
18:11124 (RA;CH) 

A new PET center at ULB-Hopital Erasme in Brussels, 18:8118 
(RA;CH) 

A standard Siemens-CTI radioisotope delivery system produces 
fluorine-18 gas, 18:8135 (RA;CH) 

A study of irradiation conditions of mercury target with protons to 
obtain thallium-201, 18:8128 (RA;CH) 

An autosynthesizer for 2-[fluorine-18]fluoro-2-deoxy-d-glucose, 
18:8143 (RA;CH) 

An HPLC system for the rapid determination of specific activity, 
18:8154 (RA;CH) 

An oxygen-15 generator: early experience with the IBA 
CYCLONE-3, 18:8116 (RA;CH) 

Annex 1: PETBASE - a database of PET/targetry users and sites, 
18:8167 (RA;CH) 

Automated carbon-11 radiopharmaceutical production, 18:8147 
(RA;CH) 

Automation of the synthesis of [2-carbon-1i}thymidine, 18:8148 
(RA;CH) 

Can clinically useful quantities of [nitrogen-13]ammonia be pro- 
duced with a 3.5 MeV deuteron beam?, 18:10012 (RA;CH) 

Characterization of the geometrical properties of agglomerated 
aerosol particles, 18:9741 (R;CH) 

Closing remarks. FLUORINE 18, 18:8166 (RA;CH) 

Comment: specific activity of [fluorine-18]F—, 18:8140 (RA;CH) 

Cryptand [2.2.2]quantitation in the synthesis of 2-[fluorine- 
18}fluoro-2-deoxy-d-glucose, 18:8145 (RA;CH) 

Current status of the Melbourne PET centre, 18:8158 (RA;CH) 

Design considerations for foil windows for PET radioisotope tar- 
gets, 18:8112 (RA;CH) 

Design of iodine-123 production technology on IAE cyclotron, 
18:8139 (RA;CH) 

Development and production of radiopharmaceuticals at IBP 
Moscow, 18:8162 (RA;CH) 

Development of a mini-size six-target revolver for a low-energy 
dual beam H~-cyclotron, 18:10003 (RA;CH) 

Development of carbonized polymer beads for generation of 
nitrogen-13, 18:10009 (RA;CH) 

Enriched oxygen-18: testing the waters, 18:8133 (RA;CH) 
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Excitation functions of proton induced reactions in natural 
tellurium: production of no-carrier added iodine-124 for PET ap- 
plications, 18:8129 (RA;CH) 

Four years experience with a polyvalent 72 MeV target station, 
18:8126 (RA;CH) 

High current targetry for radioisotope production, 18:8120 (RA;CH) 

IMPAIR/3: a computer program to analyze the iodine behaviour in 
multi-compartments of a LWR containment, 18:8605 (R;CH) 

Improved automated systems for the production of radiopharma- 
ceuticals, 18:8142 (RA;CH) 

Improvements in quality assurance of 2-[fluorine-18}fluoro-2- 
deoxy-d-glucose, 18:8144 (RA;CH) 

Improvements in quality assurance of [carbon-11]}raclopride, 
18:8152 (RA;CH) 

Introduction: new cyclotron installations, 18:9906 (RA;CH) 

Introduction: state of the art in automated syntheses of short-lived 
radiopharmaceuticals, 18:8141 (RA;CH) 

Introduction: the changing face of accelerator target physics and 
chemistry, 18:9999 (RA;CH) 

Introduction: trends in production of longer-lived radionuclides, 
18:8119 (RA;CH) 

Irradiation of thin targets of elemental carbon to improve the spe- 
cific activity of carbon-11 produced from carbon-12, 18:10011 
(RA;CH) 

Irradiation of water to improve the specific activity of oxygen-15 
produced from oxygen-16, 18:10010 (RA;CH) 

Labeled-compound production system with superconducting cy- 
clotron, 18:8115 (RA;CH) 

Modified target system at the Gustav Werner Cyclotron, 18:8122 
(RA;CH) 

Multiple scattering and thermal dissipation of charged particle 
beams in multiple thin targets, 18:9941 (RA;CH) 

New liquid target systems for the production of [fluorine-1 8}fluoride 
ion and [nitrogen-13]jammonium ion with 11 MeV protons, 
18:10004 (RA;CH) 

New [oxygen-18]water target design with removable nickel and sil- 
ver inserts for routine production of [fluorine-18]}fluoride anion, 
18:10005 (RA;CH) 

Nuclear energy: state of the art, necessity and acceptance, possi- 
ble developments, 18:8796 (R;CH;In German) 

Nuclear medicine applications in |IAE Cyclotron Laboratory, 
Moscow, 18:8164 (RA;CH) 

On the production of bromine-75 and bromine-77 from enriched 
krypton, 18:8138 (RA;CH) 

Oxygen-15 and fluorine-18 thick target yield by helium-3 bombard- 
ment of natural water between 7 and 12 MeV, 18:8136 (RA;CH) 

Oxygen-15 production with a 3.5 MeV deuteron cyclotron, 18:8137 
(RA;CH) 

Performance specifications of the Y-120 cyclotron facility of the In- 
stitute of Atomic Physics in Bucharest, 18:9892 (RA;CH) 

PET radiochemistry at Hospital San Raffaele, Milan (Milan Univ., 
Institute Hospital San Raffaele, Milan (IT)), 18:8146 (RA;CH) 
Plutonium-237 production by irradiation of highly enriched uranium 

targets, 18:8131 (RA;CH) 

Production of PET radionuclides with a high current electrostatic 
accelerator, 18:9891 (RA;CH) 

Production of radionuclides at IPPE, Obninsk, 18:8163 (RA;CH) 

Production of strontium-82 and preparation of the rubidium-82 
generator, 18:8125 (RA;CH) 

Radioisotope production at IPEN-CNEN Sao Paulo, 18:8160 
(RA;CH) 

Radionuclide production on cyclotron of Institute of Physics and 
Power Engineering, 18:8121 (RA;CH) 

Recent progress in automation at CYRIC, 18:8149 (RA;CH) 

Reducing radiation exposures to personnel via an inexpensive 
‘general carbon-11 methylation module’, 18:8153 (RA;CH) 

Report on the posters for chapter 3, 18:10000 (RA;CH) 

Robotic synthesis of [1-carbon-1 1]acetic acid, 18:8150 (RA;CH) 

Robotic synthesis of [carbon-11]methionine, 18:8151 (RA;CH) 

Separation of radionuclides from cyclotron targets using phospho- 
nic acid cation exchanger, 18:8132 (RA;CH) 

Shield design calculations for a radioisotope production target 
bombardment station, 18:9998 (RA;CH) 

Status of the cyclotron facility at PENN-PET, 18:8117 (RA;CH) 





Reynolds Electrical and Engineering Co., Inc., Las Vegas, NV (United 


Status report from Hammersmith, 18:8156 (RA;CH) 

Studies for the production of iodine-123 at the CV-28 cyclotron of 
IPEN-CNEN/SP, 18:8127 (RA;CH) 

Target length measurement and the reconstructed target system, 
18:10001 (RA;CH) 

Targetry and target chemistry for the production of rubidium-81 and 
iodine-123 at the National Accelerator Centre, 18:8124 (RA;CH) 

Targetry for the routine bombardment of solid targets at the Na- 
tional Accelerator Centre, 18:8123 (RA;CH) 

The EBCO technologies isotope production, 18:8114 (RA;CH) 

The effect on yields due to beam focusing on a [fluorine-18]F2 tar- 
get, 18:10002 (RA;CH) 

The national accelerator centre, Faure, South Africa, 18:8161 
(RA;CH) 

The new DKFZ cyclotron, 18:9908 (RA;CH) 

The new national medical cyclotron in Sydney, 18:8159 (RA;CH) 

The radiopharmacy department at Paul Scherrer institut, 18:8157 
(RA;CH) 

The Radium Institute of St. Petersburg, Russia, 18:8165 (RA;CH) 

Thin window for an 8 MeV helium-3 PET RFQ accelerator target, 
18:9907 (RA;CH) 

Yields of cyclotron produced medical radioisotopes. The accelera- 
tors of type LINAC-100, U-120 |, facility 'F’ for radioisotope 
production, 18:8130 (RA;CH) 

[Fluorine-18]F2 production via low energy proton irradiation of 
[oxygen-18]O. plus F, 18:8134 (RA;CH) 

[Fluorine-18]F2 production with 8.5 MeV deuterons, 18:10006 
(RA;CH) 

‘R2D2’, a bedside [oxygen-15]water infuser, 18:8155 (RA;CH) 

Pennsylvania State Univ., University Park, PA (United States) 

In-situ characterization of growth and interfaces in a-Si:H devices: 
Annual subcontract report, 1 May 1991-30 April 1992, 18:9636 
(R;US) 

Pennsylvania State Univ., University Park, PA (United States). 
Combustion Lab. 

Superciean coal-water slurry combustion testing in an oil-fired 
boiler: Semiannual technical progress report, February 15, 
1992—August 15, 1992, 18:7699 (R;US) 

Petty (Susan) Consulting, Solano Beach, CA (United States) 

Supply of geothermal power from hydrothermal sources: A study 
of the cost of power in 20 and 40 years, 18:8487 (R;US) 

Pittsburgh Univ., PA (United States). Dept. of Chemical and 
Petroleum Engineering 

Coal surface control for advanced physical fine coal cleaning tech- 
nologies: Final report, September 19, 1988—August 31, 1992, 
18:7520 (R;US) 

Polytechnic Univ., Brooklyn, NY (United States) 

Heavy fermion and actinide materials: Annual technical progress 
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metric systems of equations, 18:11524 (RA;US) 

ALIGNMENT 
A correction scheme for the quadrupole misalignment errors in 
the ANL-APS positron linac, 18:9950 (R;US) 
ALKALI METAL COMPOUNDS 
See also LITHIUM COMPOUNDS 
POTASSIUM COMPOUNDS 
Measurement of alkali in PFBC exhaust, 18:7647 (R;US) 
ALKALI METALS 
See also CESIUM 
LITHIUM 
POTASSIUM 
SODIUM 

Hot gas cleanup and gas turbine aspects of an advanced PFBC 

power plant, 18:7532 (R;US) 
ALKALOIDS 
Reducing radiation exposures to personnel via an inexpensive 
‘general carbon-11 methylation module’, 18:8153 (RA;CH) 

ALKYLATES 

See ALCOHOLS 
ALLOY 800 

See INCOLOY 800 
ALLOY SU31 

See NIOBIUM BASE ALLOYS 
ALLOY-1915 

See ALUMINIUM BASE ALLOYS 
ALLOY-214X 

See ALUMINIUM BASE ALLOYS 
ALLOY-79NM 

See NICKEL BASE ALLOYS 
ALLOY-B-66 

See NIOBIUM BASE ALLOYS 
ALLOY-B-88 

See NIOBIUM BASE ALLOYS 
ALLOY-C-129Y 

See NIOBIUM BASE ALLOYS 
ALLOY-CB-1 

See NIOBIUM BASE ALLOYS 
ALLOY-CB-752 

See NIOBIUM BASE ALLOYS 
ALLOY-D-43 

See NIOBIUM BASE ALLOYS 
ALLOY-DH-245 

See NIOBIUM BASE ALLOYS 
ALLOY-FS-85 

See NIOBIUM BASE ALLOYS 
ALLOY-GE 

See COPPER ALLOYS 

SILVER ALLOYS 

ALLOY-GMR-235 

See NICKEL BASE ALLOYS 
ALLOY-HD-8077 

See NICKEL BASE ALLOYS 
ALLOY-KH20N80T 

See NICKEL BASE ALLOYS 
ALLOY-KHN77TYU 

See NICKEL BASE ALLOYS 
ALLOY-M-252 

See NICKEL BASE ALLOYS 
ALLOY-MA-754 

See NICKEL BASE ALLOYS 
ALLOY-MA-956 

See IRON BASE ALLOYS 
ALLOY-MM-0011 

See NICKEL BASE ALLOYS 
ALLOY-NI43FE33CR16MO3 

Cladding and wrapper development for fast breeder reactor high 
performance, 18:8770 (R;FR) 





ALLOY-NIS3CR19FE19NB5MO3 
Analysis and modelling of the chemical interactions between In- 
conel grid spacers and Zircaloy cladding of LWR fuel rods; 
formation of liquid phases due to chemical interactions, 
18:9012 (R;DE) 
ALLOY-VUS-6 
See NIOBIUM BASE ALLOYS 
ALLOY-WAZ-16 
See NICKEL BASE ALLOYS 
ALLOY-ZR98SN-4 
See also ZIRCALOY 4 
Analysis and modelling of the chemical interactions between In- 
conel grid spacers and Zircaioy cladding of LWR fuel rods; 
formation of liquid phases due to chemical interactions, 
18:9012 (R;DE) 
Contribution to study on recovery and recrystallization of cold 
rolling zircaloy-4, 18:9408 (1;BR;In Portuguese) 
Separating force and in-hot lamination power calculation for Zry- 
4, 18:9411 (IA;AR;In Spanish) 
ALLOYS 
See also ALUMINIUM ALLOYS 
BERYLLIUM ALLOYS 
COBALT ALLOYS 
COPPER ALLOYS 
GERMANIUM ALLOYS 
GOLD ALLOYS 
HEAT RESISTING ALLOYS 
INTERMETALLIC COMPOUNDS 
IRON ALLOYS 
LITHIUM ALLOYS 
MANGANESE ALLOYS 
NICKEL ALLOYS 
NIOBIUM ALLOYS 
RARE EARTH ALLOYS 
SILICON ALLOYS 
SILVER ALLOYS 
TIN ALLOYS 
TITANIUM ALLOYS 
ZIRCONIUM ALLOYS 


Chemisorption 

Studies on utilization of hydrogen.: Energy conversion using hy- 
drogen storage alloys, 18:8211 (IA;JP) 

Studies on utilization of hydrogen.: Energy conversion using hy- 
drogen storage alloys, 18:8208 (IA;JP;in Japanese) 

Hydrogen 

Studies on utilization of hydrogen.: Energy conversion using hy- 
drogen storage alloys, 18:8211 (IA;JP) 

Studies on utilization of hydrogen.: Energy conversion using hy- 
drogen storage alloys, 18:8208 (IA;JP;in Japanese) 

Hydrogen Storage 

Evaluation of a nickel/metal hydride battery for a load condi- 
tioner.: Performance of 1Wh AA-size cell and multicell, 
18:9097 (R;JP;In Japanese) 

Research and development of utilization technology of solar 
thermal system for industrial and other use.: High-efficiency 
chemical refrigeration system using solar heat, 18:8458 
(IA;JP;In Japanese) 

Research and development of utilization technology of solar 
thermal system for industrial and other use.: High-efficiency 
chemical refrigeration system using solar heat, 18:8464 (IA;JP) 

Laves Phases 

Studies on utilization of hydrogen.: Energy conversion using hy- 
drogen storage alloys, 18:8211 (IA;JP) 

Studies on utilization of hydrogen.: Energy conversion using hy- 
drogen storage alloys, 18:8208 (IA;JP;In Japanese) 

Lifetime 

Research and development of utilization technology of solar 
thermal system for industrial and other use.: High-efficiency 
chemical refrigeration system using solar heat, 18:8464 (IA;JP) 

Research and development of utilization technology of solar 
thermal system for industrial and other use.: High-efficiency 
chemical refrigeration system using solar heat, 18:8458 
(IA;JP;In Japanese) 


ALPHA-BEARING WASTES 





Nickel Compounds 

Studies on utilization of hydrogen.: Energy conversion using hy- 
drogen storage alloys, 18:8211 (IA;JP) 

Studies on utilization of hydrogen.: Energy conversion using hy- 
drogen storage alloys, 18:8208 (IA;JP;in Japanese) 

Reaction Heat 

Research and development of utilization technology of solar 
thermal system for industrial and other use.: High-efficiency 
chemical refrigeration system using solar heat, 18:8464 (IA; JP) 

Research and development of utilization technology of solar 
thermal system for industrial and other use.: High-efficiency 
chemical refrigeration system using solar heat, 18:8458 
(IA;JP;In Japanese) 

Solar Refrigerators 

Research and development of utilization technology of solar 
thermal system for industrial and other use.: High-efficiency 
chemical refrigeration system using solar heat, 18:8458 
(IA;JP;In Japanese) 

Research and development of utilization technology of solar 
thermal system for industrial and other use.: High-efficiency 
chemical refrigeration system using solar heat, 18:8464 (IA; JP) 

Titanium Compounds 

Studies on utilization of hydrogen.: Energy conversion using hy- 
drogen storage alloys, 18:8211 (IA;JP) 

Studies on utilization of hydrogen.: Energy conversion using hy- 
drogen storage alloys, 18:8208 (IA;JP;in Japanese) 

Vanadium Compounds 

Studies on utilization of hydrogen.: Energy conversion using hy- 
drogen storage alloys, 18:8208 (IA;JP;in Japanese) 

Studies on utilization of hydrogen.: Energy conversion using hy- 
drogen storage alloys, 18:8211 (IA;JP) 

Zirconium Compounds 

Studies on utilization of hydrogen.: Energy conversion using hy- 
drogen storage alloys, 18:8208 (IA;JP;in Japanese) 

Studies on utilization of hydrogen.: Energy conversion using hy- 
drogen storage alloys, 18:8211 (IA;JP) 

ALLUVIAL DEPOSITS 

Simulating the spatial heterogeneity of sedimentological and hy- 
drogeological characteristics for braided stream deposits, 
18:10569 (R;US) 

ALPHA BEAMS 

Radial excitation of the P;;(1440 MeV) resonance and the com- 

pressibility of the nucleon, 18:11043 (R;FR) 
ALPHA DECAY 

On the theory of atomic ionization following alpha decay, 

18:11026 (R;HU) 
ALPHA PARTICLES 

Alpha particles detection in a spark detector, 18:10072 (I;BR;In 
Portuguese) 

Dynamics of ignited plasmas, 18:11363 (R;AT;In German) 

Formation of hot ion populations in fusion plasmas by close col- 
lisions with fast particles, 18:11291 (R;SE) 

Influence of alpha particle absorption on fundamental deuterium 
heating in a fusion plasma, 18:11381 (R;US) 

ALPHA REACTIONS 

Elastic and inelastic scattering of alpha particles from sup(46)Ti 
at E-a=45 MeV, 18:11067 (IA;IN) 

Hadron jets and nucleon clusters in the relativistic nuclear colli- 
sions, 18:11106 (R;RU) 

Intermittency effect in cluster nuclear interaction, 18:11011 
(RA;RU;In Russian) 

Search for dibaryonic de-excitations in relativistic nuclear reac- 
tions, 18:11061 (R;XA) 

ALPHA-BEARING WASTES 

Alpha low-level stored waste systems design study, 18:7941 
(R;US) 

Certification plan transuranic waste: Hazardous Waste Handling 
Facility, 18:7886 (R;US) 

Compliance at the Waste Isolation Pilot Plant (WIPP): Final re- 
port for Subtask 3, January 15, 1990, 18:7964 (R;US) 

Cyclic gas releases in Hanford Site nuclear waste tanks, 
18:8007 (R;US) 

Final report for the cryogenic retrieval demonstration, 18:7942 
(R;US) 
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ALPHA-BEARING WASTES 


Fugitive dust control experiments using soil fixatives on vehicle 
traffic surfaces, 18:7869 (R;US) 

INEL Operable Unit 7-13 Retrieva/Ex Situ Thermal Treatment 
configuration options: INEL Buried Waste Integrated Demon- 
stration Systems Analysis project, 18:8073 (R;US) 

Incineration process for plutonium-contaminated waste, 18:7908 
(R;FR) 

Modified impedance control for robotic saw cutting: Simulation 
and implementation in three degrees of freedom, 18:9826 
(R;US) 

PHREEQE: Geochemical Speciation Mass Transfer, 18:11538 
(CM;US) 

Preconceptual design for the electrostatic enclosure, 18:9792 
(R;US) 

Quality assurance procedures for analyses and report reviews 
supporting performance assessments of the Waste Isolation 
Pilot Plant, 18:7978 (R:US) 

Quality assurance procedures for parameter selection and use 
of expert judgment panels supporting performance assess- 
ments of the Waste Isolation Pilot Plant, 18:7979 (R;US) 

Quarterly environmental radiological survey summary, first quar- 
ter 1991: 100, 200, 300, and 600 areas, 18:8040 (R;US) 

Recent progress in the chemical separations for the Actinex 
project, 18:7906 (R;FR) 

Report on the emergency response training and equipment ac- 
tivities through fiscal year 1992 for the transportation of 
transuranic waste to the Waste Isolation Pilot Plant, 18:7865 
(R;US) 

Summary of the WIPP materials interface interactions test: 
Metal! corrosion, 18:7981 (R;US) 


ALS STORAGE RING 
See ADVANCED LIGHT SOURCE 


ALUMINATES 

Bending strength and fracture toughness of barium titanate and 
Macor, 18:9614 (R:NL) 

High temperature fracture toughness of alumina, ferrite and sili- 
con carbide, 18:9613 (R;NL) 

Structure, stoichiometry and stability in magnetoplumbite and 6- 
alumina type ceramics: Technical progress report, 18:9558 
(R;US) 

ALUMINIA 
See ALUMINIUM OXIDES 


ALUMINIUM 

Ab Initio pair potentials, 18:11149 (R;XA) 

Applications of TEM to interface in materials, 18:9702 (R;US) 

Chemical vapor infiltration of TiBz composites, 18:9592 (R;US) 

Corrosion of aluminum cladding under optimized water condi- 
tions, 18:8973 (R;US) 

Final report for Process Test MR-105-4 — Radiation effects of the 
removal of front cap supported shielding slugs, 18:8928 (R;US) 

Fundamental studies of erosion for coal gasification systems: 
Annual progress report, 1 May 1981-30 June 1982, 18:9396 
(R;US) 

Kinetic energy distributions of sputtered neutral aluminum clus- 
ters: AL-Al,, 18:9357 (R;US) 

Pilot demonstration of cerium oxide coated anodes: Final re- 
port, April 1990—October 1992, 18:9398 (R;US) 

Plant service award 1992: Oak Ridge Y-12 recycling program, 
18:9319 (R;US) 

Reactor hazards review zirconium retubing of Hanford reactors, 
18:8943 (R;US) 

Simultaneous chromizing-aluminizing coating of low alloy steels 
by a halide-activated pack cementation process, 18:9507 
(R;US) 

Sodium dichromate as a process water additive: An evaluation, 
18:8924 (R;US) 

Ultra-high velocity impacts: Cratering studies of microscopic im- 
pacts from 3 km/s to 30 km/s, 18:9865 (R;US) 

Witness plate shock velocity study, 18:11376 (R;US) 


ALUMINIUM 27 TARGET 
Electroproduction of a particles in 2” Al, 18:11065 (I;BR) 
Monochromator SP-017. The results of the first experiments, 
18:9990 (R;UA;In Russian) 
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Scattering of 2®Si from @”Al at 70,80,90 and 100 MeV, 18:11082 
(IA;IN) 
ALUMINIUM ALLOYS 
See also ALLOY-NI43FE33CR16MO3 
ALUMINIUM BASE ALLOYS 
Corrosion 
ORNL-2(A)-Environmental effects on iron aluminides, 18:9501 
(RA;US) 
Crystal Doping 
Characterization of doped NiAl by atom probe field ion mi- 
croscopy, 18:9395 (R;US) 
Electrical Properties 
High field properties of superconducting Nb3Al wires prepared 
by several processes, 18:9383 (RA;US) 
Electrochemical Corrosion 
UTN-3-Corrosion of iron aluminides in acidic, basic and chloride 
solutions, 18:9505 (RA;US) 
Electron-Phonon Coupling 
Theoretical study of electron-phonon interaction in 8-phase NiTi 
and Ni-Al alloys, 18:9471 (R;US) 
Electronic Structure 
Theoretical study of electron-phonon interaction in 6-phase NiTi 
and Ni-Al alloys, 18:9471 (R;US) 
Embrittlement 
RPI-2-Investigation of moisture-induced embrittlement of iron 
aluminides, 18:9495 (RA;US) 
Erosion 
Fundamental studies of erosion for coal gasification systems: 
Annual progress report, 1 May 1981-30 June 1982, 18:9396 
(R;US) 
Extrusion 
A.F. Kaufmann, MIT, trip report, April 29, 1953, 18:9400 (R;US) 
Strain effects in Nb3Al multifilamentary superconductors, 
18:9386 (RA;US) 
Grain Growth 
CSM-2-Grain growth kinetics of iron aluminide alloy FA-129, 
18:9490 (RA;US) 
Mechanical Properties 
INEL-2-The influence of thermomechanical processing on mi- 
crostructure and mechanical properties of Fe3Al alloys, 
18:9491 (RA;US) 
ORNL-2(F)-Development of iron aluminides, 18:9493 (RA;US) 
Microstructure 
INEL-2-The influence of thermomechanical processing on mi- 
crostructure and mechanical properties of Fe3Al alloys, 
18:9491 (RA;US) 
Molding 
Results on powder injection molding of Ni3Al and application to 
other intermetallic compositions, 18:9393 (R;US) 
Oxidation 
The surface interaction of oxygen with a gamma TiAl, 18:9485 
(R;US) 
Phase Studies 
Analysis of residual phases in nickel aluminide powders pro- 
duced by reaction synthesis, 18:9392 (R;US) 
Physical Properties 
Fabrication of multifilamentary Nb3Al and Nb3(Al,Ge) wires 
through a modified jelly roll process, 18:9382 (RA;US) 
Physical Radiation Effects 
On problem about nature of Portevin-le-Chatelier effect in irradi- 
ated aluminium alloys, 18:9481 (R;UA;In Russian) 
Texture 
Investigations of the textural behaviour of extruded Al-Cu com- 
posite materials in dependence of the powder metallurgical 
manufacturing process, 18:9405 (R;DE;In German) 
Thermomechanical Treatments 
ORNL-2(F)-Development of iron aluminides, 18:9493 (RA;US) 
ALUMINIUM BASE ALLOYS 
Diffusion and phase growth in heterophase systems. 1, 18:9470 
(R;UA;In Russian) 
Importance of the fabrication process variables in the properties 
before the commercial Al 6063 irradiation, 18:9420 (IA;AR;In 
Spanish) 





Temporal spectrometry of positrons in Al-Ca-Zn. Thermal and 
thermomechanical contributions, 18:9416 (IA;AR;In Spanish) 
LUMINIUM COMPOUNDS 
See also ALUMINATES 
ALUMINIUM NITRIDES 
ALUMINIUM OXIDES 
ALUMINIUM SILICATES 

Composite-processed multifilamentary Nb3A! superconducting 

wires with Al-Sat%Mg alloy cores, 18:11241 (RA;US) 
ALUMINIUM IONS 
Excitation mechanisms for XUV and X-ray lasers, 18:11151 
(R;XA) 
ALUMINIUM NITRIDES 
Los Alamos National Laboratory final report, 18:9579 (R;US) 
ALUMINIUM OXIDES 

A vibrational analysis of Au implanted Al2Og3 single crystals: lon 
and thermal annealing effects, 18:9551 (R;US) 

Ablation, melting, and smoothing of polycrystalline alumina by 
pulsed excimer laser radiation, 18:9548 (R;US) 

Bending strength of SiC, alumina and ferrite, 18:9610 (R;NL) 

Friction microprobe investigation of particle layer effects on slid- 
ing friction, 18:9329 (R;US) 

High temperature filter materials, 18:7536 (R;US) 

Investigation of the solid-solid surface adsorption of Eu2O3 on 
amorphous AlpO3, 18:11195 (R;CN) 

lon and electron beam processing of condensed molecular 
solids to form thin films, 18:8169 (R;US) 

Los Alamos National Laboratory final report, 18:9579 (R;US) 

Model heterogeneous acid catalysts and metal-support interac- 
tions: A combined surface science and catalysis study, 
18:9739 (R;US) 

Structure, stoichiometry and stability in magnetoplumbite and 6- 
alumina type ceramics: Technical progress report, 18:9558 
(R;US) 

ALUMINIUM SILICATES 
Microanalysis of calcium-aluminosilicate glass films grown on a- 
Al2O3 by pulsed-laser ablation, 18:9600 (R;US) 
ALUMINUM 
See ALUMINIUM 
AMERICIUM 

Removal of actinide elements from high level radioactive waste 
by trialkylphosphine oxide (TRPO): Cascade extraction verifi- 
cation with synthetic HAW solution, 18:7828 (R;CN;In Chinese) 

Savannah River Laboratory monthly report, April 1972, 18:8991 
(R;US) 

AMERICIUM 241 

Measurement of contamination by *41Am, 18:10511 (R;DK;In 
Danish) 

Savannah River Laboratory monthly report, June 1972, 18:8992 
(R;US) 

The evaluation of the *47Am(n, +) cross section, 18:11050 
(RA;CN) 

AMES LABORATORY 
Optical assay technology for safeguards: Quarterly report, July 
1—September 30, 1991, 18:8100 (R;US) 
AMES TEST 
See MUTAGEN SCREENING 
AMIDES 

See also ACRYLAMIDE 

FUZZY clustering of N, N’-disubstituted amides, 18:9714 
(R;CN;In Chinese) 

AMINES 
See also POLYCYCLIC AROMATIC AMINES 
RHODAMINES 

The effect of sorption on the degradation of aromatic acids and 

bases, 18:10260 (R;US) 
AMINO ACIDS 

See also METHIONINE 

Amino acid and protein peroxidation by hydroxyl free radicals, 
18:10456 (IA;AU) 

AMINO ALCOHOLS 

See ALCOHOLS 

AMINES 


ANODES 
Additives 


AMINO SUGARS 
See AMINES 
AMINOGLYCIDES 
See AMINES 
AMMONIA 
Can clinically useful quantities of [nitrogen-13]ammonia be pro- 
duced with a 3.5 MeV deuteron beam?, 18:10012 (RA;CH) 
Development of carbonized polymer beads for generation of 
nitrogen-13, 18:10009 (RA;CH) 
Gas separations using ceramic membranes, 18:7537 (R;US) 
PET radiochemistry at Hospital San Raffaele, Milan (Milan Univ., 
Institute Hospital San Raffaele, Milan (IT)), 18:8146 (RA;CH) 
AMMONIUM DIURANATE 
See ADU 
AMMONIUM SULFATES 
Aerosol phase transformation in the atmosphere, 18:10179 
(R;US) 
AMMONIUM URANYL CARBONATES 
See AUC 
AMORPHOUS STATE 
Pressure-induced amorphizations of silica analogues: A probe 
of the relationship between order and disorder: Progress re- 
port, August 1, 1992—July 31, 1993, 18:9609 (R;US) 
AMPLIFICATION 
Design and hybridization of spectrometric amplification line with 
low background noise, 18:10057 (R;FR;In French) 
AMYLASE 
Irradiation study of industrial glucoamylase preparation, 18:8170 
(R;CN;In Chinese) 
ANAEROBIC DIGESTION 
Anaerobic digestion and water hyacinth in wastewater treat- 
ment, 18:10314 (RA;FR) 
ANALOG RESONANCES 
See RESONANCE 
ANALOG-TO-DIGITAL CONVERTERS 
A low power 12-bit ADC for nuclear instrumentation, 18:10116 
(R;US) 
ANALYSIS (QUALITATIVE CHEMICAL) 
See QUALITATIVE CHEMICAL ANALYSIS 
ANALYSIS (QUANTITATIVE CHEMICAL) 
See QUANTITATIVE CHEMICAL ANALYSIS 
ANALYSIS (STRUCTURAL CHEMICAL) 
See STRUCTURAL CHEMICAL ANALYSIS 
ANALYSIS (THERMAL) 
See THERMAL ANALYSIS 
ANEMOMETERS 
Comparison of anemometers for turbulence characterization, 
18:8563 (R;US) 
ANGIOGRAPHY 
See BIOMEDICAL RADIOGRAPHY 
ANGIOSPERMS 
See MAGNOLIOPHYTA 
ANGULAR MOMENTUM 
See also SPIN 
Comparative study between cranking method and Lagrangian 
multiplier method, 18:10976 (IA;IN) 
ANIMAL CELLS 
See also TUMOR CELLS 
Radiation hormesis, 18:10478 (IA;AU) 
Radiation-induced proteins, 18:10460 (IA;AU) 
ANIMAL FEEDS 
Radiation pasteurization of animal feed, 18:10404 (IA;CA) 
Radiation pasteurization of animal feed, 18:10403 (IA;CA) 
ANIONS 
See also HYDROGEN IONS 1 MINUS 
Anion chromatography: Comparison of eluant pH, concentra- 
tion, and flow rate, 18:9700 (R;US) 
ANODES 
Additives 
Technical development for the practical use of photovoltaic 
power system.: Research and development of peripheral 
technology for photovoltaic power systems (research and de- 
velopment of electric storage devices for photovoltaic power 
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ANODES 
Additives 


generation system-deep-discharge type lead-acid battery), 
18:9098 (IA;JP;in Japanese) 

Technical development for the practical use of photovoltaic power 
system.: Research and development of peripheral technology 
for photovoltaic power systems (research and development of 
storage devices for photovoltaic generation system-deep- 
discharged type lead-acid battery), 18:9100 (IA;JP) 

Binders 

Technical development for the practical use of photovoltaic 
power system.: Research and development of peripheral 
technology for photovoltaic power sytems (research and de- 
velopment of electric storage devices for photovoltaic electric 
power generation system,nickel-hydrogen battery with long- 
life), 18:8366 (IA;JP;in Japanese) 

Technical development for the practical use of photovoltaic power 
system.: Research and development of peripheral techology 
for photovoltaic power sytems (development of a battery 
sytem for a photovoltaic electric power generator-nickel- 
hydrogen battery with long-life), 18:8421 (IA;JP) 

Carbon 


Technical development for the practical use of photovoltaic power 
system.: Research and development of peripheral technology 
for photovoltaic power systems (research and development of 
storage devices for photovoltaic generation system-deep- 
discharged type lead-acid battery), 18:9100 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Research and development of peripheral 
technology for photovoltaic power systems (research and de- 
velopment of electric storage devices for photovoltaic power 
generation system-deep-discharge type lead-acid battery), 
18:9098 (IA;JP;in Japanese) 

Chemical Composition 

Research and development of photovoltaic power system.: 
Research on advanced photovoltaic system technologies (eval- 
uation and testing of metal hydride batteries), 18:8386 (IA;JP) 

Research and development of photovoltaic power system.: Re- 
search on advanced photovoltaic system technologies 
(evaluation and testing of metal hydride batteries), 18:8329 
(IA;JP;in Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Research and development of peripheral 
technology for photovoltaic power sytems (research and de- 
velopment of electric storage devices for photovoltaic electric 
power generation system,nickel-hydrogen battery with long- 
life), 18:8366 (IA;JP;In Japanese) 

Technical development for the practical use of photovoltaic power 
system.: Research and development of peripheral techology 
for photovoltaic power sytems (development of a battery 
sytem for a photovoltaic electric power generator-nickel- 
hydrogen battery with long-life), 18:8421 (IA;JP) 

Cobalt 


Technical development for the practical use of photovoltaic power 
system.: Research and development of peripheral techology 
for photovoltaic power sytems (development of a battery 
sytem for a photovoltaic electric power generator-nickel- 
hydrogen battery with long-life), 18:8421 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Research and development of peripheral 
technology for photovoltaic power sytems (research and de- 
velopment of electric storage devices for photovoltaic electric 
power generation system,nickel-hydrogen battery with long- 
life), 18:8366 (IA;JP;In Japanese) 

Corrosion 

Pilot demonstration of cerium oxide coated anodes: Final re- 

port, April 1990—October 1992, 18:9398 (R;US) 
Electrocatalysts 


Technical development for the practical use of photovoltaic power 
system.: Research and development of peripheral technology 
for photovoltaic power systems (research and development of 
storage devices for photovoltaic generation system-deep- 
discharged type lead-acid battery), 18:9100 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Research and development of peripheral 
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technology for photovoltaic power systems (research and de- 
velopment of electric storage devices for photovoltaic power 
generation system-deep-discharge type lead-acid battery), 
18:9098 (IA;JP;in Japanese) 

Hydrogen Storage 

Technical development for the practical use of photovoltaic power 
system.: Research and development of peripheral techology 
for photovoltaic power sytems (development of a battery 
sytem for a photovoltaic electric power generator-nickel- 
hydrogen battery with long-life), 18:8421 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Research and development of peripheral 
technology for photovoltaic power sytems (research and de- 
velopment of electric storage devices for photovoltaic electric 
power generation system,nickel-hydrogen battery with long- 
life), 18:8366 (IA;JP;In Japanese) 

Lanthanum Additions 

Research and development of photovoltaic power system.: Re- 
search on advanced photovoltaic system technologies 
(evaluation and testing of metal hydride batteries), 18:8329 
(IA;JP;In Japanese) 

Research and development of photovoltaic power system.: 
Research on advanced photovoltaic system technologies (eval- 
uation and testing of metal hydride batteries), 18:8386 (IA;JP) 

Misch Metal 

Research and development of photovoltaic power system.: Re- 
search on advanced photovoltaic system technologies 
(evaluation and testing of metal hydride batteries), 18:8329 
(IA;JP;in Japanese) 

Research and development of photovoltaic power system.: 
Research on advanced photovoltaic system technologies (eval- 
uation and testing of metal hydride batteries), 18:8386 (IA;JP) 

Nickel Base Alloys 

Technical development for the practical use of photovoltaic 
power system.: Research and development of peripheral 
technology for photovoltaic power sytems (research and de- 
velopment of electric storage devices for photovoltaic electric 
power generation system,nickel-hydrogen battery with long- 
life), 18:8366 (IA;JP;ln Japanese) 

Technical development for the practical use of photovoltaic power 
system.: Research and development of peripheral techology 
for photovoltaic power sytems (development of a battery 
sytem for a photovoltaic electric power generator-nickel- 
hydrogen battery with long-life), 18:8421 (IA;JP) 

Performance Testing 

Research and development of photovoltaic power system.: Re- 
search on advanced photovoltaic system technologies 
(evaluation and testing of metal hydride batteries), 18:8329 
(IA;JP;In Japanese) 

Research and development of photovoltaic power system.: 
Research on advanced photovoltaic system technologies (eval- 
uation and testing of metal hydride batteries), 18:8386 (IA;JP) 

Polytetrafluoroethylene 

Technical development for the practical use of photovoltaic 
power system.: Research and development of peripheral 
technology for photovoltaic power sytems (research and de- 
velopment of electric storage devices for photovoltaic electric 
power generation system,nickel-hydrogen battery with long- 
life), 18:8366 (IA;JP;In Japanese) 

Technical development for the practical use of photovoltaic power 
system.: Research and development of peripheral techology 
for photovoltaic power sytems (development of a battery 
sytem for a photovoltaic electric power generator-nickel- 
hydrogen battery with long-life), 18:8421 (IA;JP) 

Pva 

Technical development for the practical use of photovoltaic power 
system.: Research and development of peripheral techology 
for photovoltaic power sytems (development of a battery 
sytem for a photovoltaic electric power generator-nickel- 
hydrogen battery with long-life), 18:8421 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Research and development of peripheral 
technology for photovoltaic power sytems (research and de- 
velopment of electric storage devices for photovoltaic electric 





power generation system,nickel-hydrogen battery with long- 
life), 18:8366 (IA;JP;in Japanese) 
Whiskers 

Technical development for the practical use of photovoltaic power 
system.: Research and development of peripheral technology 
for photovoltaic power systems (research and development of 
storage devices for photovoltaic generation system-deep- 
discharged type lead-acid battery), 18:9100 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Research and development of peripheral 
technology for photovoltaic power systems (research and de- 
velopment of electric storage devices for photovoltaic power 
generation system-deep-discharge type lead-acid battery), 
18:9098 (IA;JP;In Japanese) 

ANTHRACITE 

AFBC co-firing of coal and hospital wastes: Quarterly technical 
progress report, February 15, 1992—May 15, 1992: Phase 1, 
18:7683 (R;US) 

ANTICORROSION 
See CORROSION PROTECTION 
ANTIFERROMAGNETIC MATERIALS 

The Haldane energy gap of a doped linear-chain Heisenberg 

antiferromagnet, 18:11261 (R;XA) 
ANTIGENS 
Contrasting HIV phylogenetic relationships and V3 loop protein 
similarities, 18:10383 (R;US) 
ANTIMATTER 
Fundamental symmetry tests with antihydrogen, 18:10727 (R;US) 
ANTIMONIDES 

See also INDIUM ANTIMONIDES 

Electronic structure and high pressure phase transition in LaSb 
and CeSb, 18:11200 (R;XA) 

ANTIMONY 
As, Hg, Sb and Se determination in biological materials by neu- 
tron activation analysis, 18:9677 (1;BR) 
ANTIMUONS 
See MUONS PLUS 
ANTIOXIDANTS 

Radioprotective effect of antioxidants on human blood lympho- 

cytes, 18:10421 (R;CN;in Chinese) 
ANTIPROTON BEAMS 

Antiproton physics at BNL, 18:9896 (R;US) 

RF separated kaon and antiproton beam for momenta from 10 
to 20 GeV/C at kaon, 18:9957 (R;FR) 

ANTIPROTON REACTIONS 

Observation of parton fragmentation in anti p?°Ne reactions at 

607 MeV/c, 18:10898 (R;NO) 
ANTIPROTONS 

Trapping of antiprotons in a large penning trap: Progress to- 
wards a measurement of the gravitational acceleration of the 
antiproton, 18:10662 (R;US) 

ANTS 

Swarms, phase transitions, and collective intelligence, 18:10336 

(R;US) 
ANYONS 

Anyons and intermediate statistics, 18:10729 (R;NO) 

Dynamical groups and supersymmetry Il. Supersymmetric 
Aharonov-Bohm and anyon systems, 18:10579 (R;XA) 

Magnetic properties of anyonic systems in a normal phase, 
18:10636 (R;XA) 

On the dynamical group of the system of two anyons with 
Coulomb interaction, 18:10580 (R;XA) 

APARTMENT BUILDINGS 
Persistence of savings in multifamily public housing, 18:9249 
(R;US) 

APIS MELLIFERA 

See BEES 
APPARATUS 

See EQUIPMENT 
APS STORAGE RING 

See ADVANCED PHOTON SOURCE 
AQUEOUS SOLUTIONS 


Speciation in aqueous boric-borate solutions at high tempera- 
ture, 18:8616 (RA;XA) 


ARRAY PROCESSORS 


AQUIFERS 


Environmental isotope study of the major karst springs in Dam- 
ascus limestone aquifer systems: Case of the Figeh and 
Barada springs, 18:10299 (R;SY;in Arabic) 

Estimating aquifer hydraulic properties using the Ferris Method, 
Hanford Site, Washington, 18:10236 (R;US) 

Feasibility studies of aquifer thermal energy storage, 18:9089 
(R;US) 

High resolution shear wave reflection surveying for hydrogeo- 
logical investigations: Final report, 18:10226 (R;US) 

Summary of research on microbiological processes: Interna- 
tional Energy Agency Subtask D, final report, 18:9088 (R;US) 

The high resolution shear wave seismic reflection technique: Fi- 
nal report, 18:10227 (R;US) 

ARC WELDING 

See also GAS METAL-ARC WELDING 

Imaging technique for welding studies, 18:9519 (R;US) 
ARCTIC OCEAN 

Radioactive contamination of the Arctic Region, Baltic Sea, and 
the Sea of Japan from activities in the former Soviet Union, 
18:10328 (R;US) 

ARGENTINA 

Communication received from the Resident Representatives of 
Argentina and Brazil, 18:8099 (R;XA;In English, Spanish, 
French, Russia) 

Communications received from certain Member States regard- 
ing guidelines for the export of nuclear material, equipment 
and technology, 18:8106 (R;XA;In English, Spanish, French, 
Russia) 

Communications received from certain Member States regard- 
ing guidelines for the export of nuclear material, equipment 
and technology: A further communication, dated 2 December 
1992, 18:8105 (R;XA;in English, Spanish, French, Russia) 

Communications received from certain Member States regard- 
ing guidelines for the export of nuclear material, equipment 
and technology, 18:8107 (R;XA;In English, Spanish, French, 
Russia) 

Statement by the Permanent Mission of the Republic of Ar- 
gentina, 18:8097 (R;XA) 

ARGON 40 BEAMS 

Diagnostics of a multicharged heavy ion beam with the help of 
microparticle distributed target, 18:9983 (R;RU;In Russian) 

Production of high intensity heavy ion beams for the experi- 
ments on a gas-filled separator, 18:9974 (RA;RU;In Russian) 

ARGON METHOD 
See ISOTOPE DATING 
ARID LANDS 

Water use, productivity and interactions among desert plants: 

Final report, 18:10232 (R;US) 
ARMS CONTROL 

Moderator’s comments, 18:9350 (RA;US) 

Stability problems in the 1990s: Is there a role for arms control?, 
18:9352 (RA;US) 

Transcription of keynote remarks, 18:9351 (RA;US) 

Unclassified satellite remote sensing as a component of inte- 
grated treaty verification, 18:9354 (R;US) 

AROMATIC COMPOUNDS 
See AROMATICS 
AROMATICS 
See also BENZENE 
CUMENE 
POLYCYCLIC AROMATIC HYDROCARBONS 
TETRALIN 

Dissolution reaction of coal by hydrogen-donating aromatic sol- 
vent and development of effective catalyst, 18:7599 (IA;JP) 

Dissolution reaction of coal by hydrogen-donating aromatic sol- 
vent and development of effective catalyst, 18:7571 (IA;JP;In 
Japanese) 

Solubilities and other physical parameters of aromatic hydrocar- 
bons in water and aqueous sodium chloride solutions as 
determined by headspace analysis, 18:9721 (R;US) 

ARRAY PROCESSORS 

Microcomputer based system to control the load of a capacitor 

array in the TJ-1 Tokamak, 18:11275 (R;ES;In Spanish) 
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ARRAY PROCESSORS 


Reducing communication inefficiencies for a flexible program- 
ming paradigm, 18:11551 (R;US) 
Specification of an IF1 to PG translator for the Epsilon-2 
dataflow machine, 18:11577 (R;US) 
ARSENIC 
As, Hg, Sb and Se determination in biological materials by neu- 
tron activation analysis, 18:9677 (1;BR) 
ARTERIOSCLEROSIS 
Lipids: Part of the tangled web, 18:10376 (R;US) 
ASDEX TOKAMAK 
Fluctuation studies on CASTOR and ASDEX tokamaks at lower 
hybrid current drive, 18:11324 (R;CS) 
ASHES 
See also FLY ASH 
Interpretation of MSWI residue leaching data in relation to uti- 
lization and disposal, 18:10238 (R;NL) 
Investigation of the efficiency of thermal power plant wastes fil- 
tration, 18:9699 (R;RU;in Russian) 
ASPECT RATIO 
Comparative study of low and high aspect ratio devices for ITER 
design options, 18:11425 (R;JP) 
ASSAYING 
See QUALITATIVE CHEMICAL ANALYSIS 
ASSE SALT MINE 
Radiological protection and environmental monitoring in the 
area of the Asse mine. Annual report 1991, 18:7947 (R;DE;In 
German) 
ASTATINE 
Bibliography of astatine chemistry and biomedical applications, 
18:9772 (R;HU) 
ASTATINE 211 
Bibliography of astatine chemistry and biomedical applications, 
18:9772 (R;HU) 
ASYMPTOTIC CONDITIONS 
See BOUNDARY CONDITIONS 
ATHEROSCLEROSIS 
See ARTERIOSCLEROSIS 
ATMOSPHERIC CIRCULATION 
A convective drag theory for surface fluxes, 18:10183 (R;US) 
Massively parallel implementation of the Penn State/NCAR 
Mesoscale Model, 18:10565 (R;US) 
ATMOSPHERIC PRECIPITATIONS 
Environmental isotope study of the major karst springs in Dam- 
ascus limestone aquifer systems: Case of the Figeh and 
Barada springs, 18:10299 (R;SY;in Arabic) 
The tritium content of precipitation and surface water in Austria 
in 1991, 18:10318 (R;AT;In German) 
ATOM-ATOM COLLISIONS 
Electron-electron interactions in fast neutral-neutral collisions, 
18:11169 (R;US) 
ATOMIC BEAMS 
Laser cooled atomic beams for atom optics, 18:10761 (RA;IL) 
ATOMIC BOMBS 
See NUCLEAR WEAPONS 
ATOMIC CLUSTERS 
Enhanced stability of magic clusters: A case study of icosa- 
hedric Al,2X, X=B, Al, Ga, C, Si, Ge, Ti, As, 18:11173 (R;XA) 
Kinetic energy distributions of sputtered neutral aluminum clus- 
ters: A-Al,, 18:9357 (R;US) 
Structure of s - p bonded metal clusters with 8, 20 and 40 va- 
lence electrons, 18:11172 (R;XA) 
ATOMIC ENERGY 
See NUCLEAR ENERGY 
ATOMIC ENERGY OF CANADA LTD 
AECL annual review 1991-1992: 40. year, 18:11607 (R;CA;In 
English, French) 
List of publications 1991 January-December, 18:11446 (R;CA) 
ATOMIC SHELLS 
See ELECTRONIC STRUCTURE 
ATOMIC WEAPONS 
See NUCLEAR WEAPONS 
ATOMS 
Precision measurements of van der Waals and radiative shift in 
cavity quantum electrodynamics (QED), 18:10768 (RA;IL) 
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ATRIA 

Litelink: An energy and daylighting design and analysis proce- 

dure, 18:8454 (RA;DK) 
ATUCHA REACTOR 
Use of remote operated equipment in the inspection and repair of 
the reactor at Atucha | Nuclear Power Plant, 18:8687 (RA;XA) 
ATUCHA-1 REACTOR 
See ATUCHA REACTOR 
AUC 

Ammonium uranyl carbonate (AUC) obtainment from nuclear 
purity uranyl nitrate solutions at a pilot scale. Assay using nat- 
ural uranium nitric solutions. Pt. 1, 18:7812 (IA;AR;in Spanish) 

Ammonium uranyl tricarbonate (AUTC) reduction assays. Na- 
tional line at UOz2 in a fluid bed furnace, 18:9410 (IA;AR;In 
Spanish) 

AUSTENITIC STEELS 
See also STEEL-CR17NI12MO3 
STEEL-CR17NI12MO3-L 

Austenitic steel corrosion outside the core in WWERs, 18:8630 
(RA;XA) 

Irradiation assisted stress corrosion cracking of austenitic stain- 
less steels, 18:8631 (RA;XA) 

ORNL-2(B)-investigation of austenitic alloys for advanced heat 
recovery and hot-gas cleanup systems, 18:9492 (RA;US) 

Summary of the WIPP materials interface interactions test: 
Metal corrosion, 18:7981 (R;US) 

UTN-2-Investigation of joining techniques for 
austenitic alloys, 18:9496 (RA;US) 

AUSTRALIA 
Study on new biomass energy sytems, 18:8222 (R;JP;In Japan- 
ese) 
AUSTRALITES 
See TEKTITES 
AUTOCLAVES 

Hydrocarbon production from plants with CO. high fixation, 
18:8233 (IA;JP;in Japanese) 

Hydrocarbon production from plants with COz high fixation, 
18:8235 (IA;JP) 

Hydrocarbon production from plants with CO, high fixation, 
18:8233 (IA;JP;in Japanese) 

Hydrocarbon production from plants with COz high fixation, 
18:8235 (IA;JP) 

Hydrocarbon production from plants with CO, high fixation, 
18:8233 (IA;JP;in Japanese) 

AUTOIONIZATION 

A new strategy for the calculation of the Cl oscillator strengths 
for the lowest lying autoionizing level in the Na isoelectronic 
sequence, 18:11150 (R;XA) 

AUTOMATION 

Improved PA fan control in presence of noisy measurements, 
18:8569 (R;IT) 

AUTOMOBILE EFFICIENCY STANDARDS 

See AUTOMOBILES 

AUTOMOBILES 

Feasibility study on introduciton of petroleum substituting en- 
ergy for transportation, 18:9339 (R;JP;In Japanese) 

Inspection of Forrestal parking permit allocation and assign- 
ments, 18:11459 (R;US) 

AUXILIARY SYSTEMS 

Technical development for the practical use of photovoltaic 
power system.: Research and development of evaluation sys- 
tem for photovoltaic power generation system (research and 
survey on test and evaluation metod for BOS component de- 
vices), 18:8415 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Research and development of evaluation sys- 
tem for photovoltaic power generation system (research and 
survey on test and evaluation metod for BOS component de- 
vices), 18:8359 (IA;JP;in Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Research and development of evaluation sys- 
tem for photovoltaic power generation system (research and 
survey on test and evaluation metod for BOS component de- 
vices), 18:8415 (IA;JP) 


advanced 





Technical development for the practical use of photovoltaic 
power system.: Research and development of evaluation sys- 
tem for photovoltaic power generation system (research and 
survey on test and evaluation metod for BOS component de- 
vices), 18:8359 (IA;JP;in Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Research and development of evaluation sys- 
tem for photovoltaic power generation system (research and 
survey on test and evaluation metod for BOS component de- 
vices), 18:8415 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Research and development of evaluation sys- 
tem for photovoltaic power generation system (research and 
survey on test and evaluation metod for BOS component de- 
vices), 18:8359 (1IA;JP;in Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Research and development of evaluation sys- 
tem for photovoltaic power generation system (research and 
survey on test and evaluation metod for BOS component de- 
vices), 18:8415 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Research and development of evaluation sys- 
tem for photovoltaic power generation system (research and 
survey on test and evaluation metod for BOS component de- 
vices), 18:8359 (IA;JP;In Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Research and development of evaluation sys- 
tem for photovoltaic power generation system (research and 
survey on test and evaluation metod for BOS component de- 
vices), 18:8415 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Research and development of evaluation sys- 
tem for photovoltaic power generation system (research and 
survey on test and evaluation metod for BOS component de- 
vices), 18:8359 (IA;JP;In Japanese) 


B CODES 
Simulating the spatial heterogeneity of sedimentological and hy- 
drogeological characteristics for braided stream deposits, 
18:10569 (R;US) 
B MESONS 
See also B NEUTRAL MESONS 
A Monte Carlo study of B° — B° mixing in decays of Z°s pro- 
duced with a polarized electron beam, 18:10941 (R;US) 
Algorithms of the vertex coordinate reconstruction for straight 
tracks of short-lived particles, 18:10101 (R;RU;In Russian) 
Calculating the Isgur-Wise function on the lattice, 18:10805 
(R;US) 
Inclusive J/w, ~(2S) and b-quark production in pp collisions at 
Js = 1.8 TeV, 18:10833 (R;US) 
Recent results from CDF, 18:10911 (RA;US) 
Results for fg and fp at G6 = 6.3, 18:10806 (R;US) 
SVX b physics prospects, 18:10832 (R;US) 
The DIRC counter: A new type of particle identification device 
for B factories, 18:10128 (R;US) 
The decay B — Dzalv using chiral and heavy quark symmetry, 
18:10823 (R;DE) 
Weak interactions in a bilocal chiral theory: 2. Nonleptonic de- 
cays of quarkonia in bilocal approach, 18:10885 (R;RU) 
B NEUTRAL MESONS 
Algorithms of B,° effective mass determination in investigation 
of CP-violation, 18:11565 (R;RU;In Russian) 
BACTERIA 
See also CLOSTRIDIUM 
ESCHERICHIA COLI 
METHANOGENIC BACTERIA 
PSEUDOMONAS 
RHODOSPIRILLUM 
SULFATE-REDUCING BACTERIA 
Basic study on eenrgy conversion by photosynthetic microor- 
ganisms, 18:8203 (IA;JP) 


BATTERIES (ELECTRIC) 


Basic study on energy conversion by photosynthetic microor- 
ganisms, 18:8202 (IA;JP;ln Japanese) 

Chemotactic selection of pollutant degrading soil bacteria, 
18:10384 (PA;US) 

Moessbauer characterization of 5’Fe reconstituted rubrerythrin 
from Desulfovibrio vulgaris, 18:10407 (IA;AR) 

Polysaccharides and bacterial plugging: Annual report, 1991— 
1992, 18:7726 (R;US) 

Studies on the root zone method of wastewater treatment, 
18:10315 (RA;FR) 

BALL LIGHTNING 

An experimental search for gamma radiation associated with 

thunderstorm activity, 18:10666 (R;US) 
BALTIC SEA 

Monitoring of radionuclides in the Baltic Sea in 1988: Supple- 
ment 1 to Annual Report STUK-A-—89, 18:10331 (R;Fl) 

Radioactive contamination of the Arctic Region, Baltic Sea, and 
the Sea of Japan from activities in the former Soviet Union, 
18:10328 (R;US) 

Study of radioactive substances in the Baltic Sea in 1988-1989, 
18:10332 (R;Fl) 

BANANA REGIME 
Poloidal variation of viscous forces in the banana collisionality 
regime, 18:11379 (R;US) 
BANKS 
See COMMERCIAL BUILDINGS 
BARC 
BARC highlights 1991, 18:11451 (I;IN) 
BARIUM 

Negative ion detachment cross sections: Interim progress re- 

port, 18:11166 (R;US) 
BARIUM 138 

The nuclear data evaluation of neutron reactions for fission 

products (FP), 18:11049 (RA;CN) 
BARIUM COMPOUNDS 

See also BARIUM OXIDES 

Bending strength and fracture toughness of barium titanate and 
Macor, 18:9614 (R;NL) 

Structure, stoichiometry and stability in magnetoplumbite and 6- 
alumina type ceramics: Technical progress report, 18:9558 
(R;US) 

Superconductivity and flux pinning in Nd,,,Bao_,Cu3O7,5, 
18:9576 (R;US) 

BARIUM OXIDES 

Current carrying properties in chemically vapor deposited YBCO 
films, 18:9538 (RA;US) 

Evidence for local composition variations within YBazCu307_ 5 
grain boundaries, 18:9541 (RA;US) 

Flux creep and activation energies at the grain boundaries of Y- 
Ba-Cu-O superconductors, 18:9544 (RA;US) 

Lattice dynamics of Ba, _,K,BiO3 as studied by neutron scatter- 
ing and computer simulation, 18:11215 (R;RU) 

Thermal conductivity and critical current in several high 
T-LnBazCu307_, samples, 18:9543 (RA;US) 

BARSEBAECK-2 REACTOR 
Questions and answers about the reactor shutdown at the 
Barsebaeck plant, 18:9176 (R;SE;In Swedish) 
BARYON RESONANCES 
See BARYONS 
BARYONS 
See also CHARMED BARYONS 
N*BARYONS 
NUCLEONS 

A quark structure of hadrons and nuclei, 18:10748 (R;XA) 

Search for multibaryon resonances, 18:10929 (IA;RU) 

Weak radiative baryon decays in chiral perturbation theory, 
18:10918 (R;AT) 

BATHYMETRY 

An autonomous expendable conductivity, temperature, depth 

profiler for ocean data collection, 18:10329 (R;US) 
BATTERIES (ELECTRIC) 
See ELECTRIC BATTERIES 
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BATTERY CHARGING 


BATTERY CHARGING 

Technical development for the practical use of photovoltaic 
power system.: Research and development of peripheral 
technology for photovoltaic powr systems (research and de- 
velopment of electric storage devices for photovoltaic power 
generation system(high-rate type hydrogen cells)), 18:8367 
(IA;JP;in Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Research and development of peripheral 
technology for photovoltaic powr systems (development of 
storage devices for use in solar power generation high-rate 
type hydrogen cells), 18:8422 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Research and development of peripheral 
technology for photovoltaic power systems (research and de- 
velopment of electric storage devices for photovoltaic 
generation system(lead-acid battery for high rate charge- 
discharge use)), 18:8364 (IA;JP;ln Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Research and development of peripheral 
technology for photovoltaic power systems (research and de- 
velopment of electric storage devices for photovoltaic 
generation system lead-acid battery for high rate charge- 
discharge use), 18:8419 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Research and development of peripheral 
technology for photovoltaic powr systems (development of 
storage devices for use in solar power generation high-rate 
type hydrogen cells), 18:8422 (IA;JP) 

BATTERY SEPARATORS 

Development of techniques for fuel cell power generation.: Cur- 
rent status of research and development of solid oxide fuel 
cells, 18:9216 (RA;JP) 

BAUXITE 

Measurement of alkali in PFBC exhaust, 18:7647 (R;US) 
BCC LATTICES 

Ab Initio pair potentials, 18:11149 (R;XA) 
BEAM ANALYZERS 

Monochromator SP-017. The results of the first experiments, 
18:9990 (R;UA;In Russian) 

BEAM BENDING MAGNETS 

A differential-delay control for ramped magnet current, 18:9955 

(R;US) 
BEAM BUNCHING 

ALS longitudinal kickers, 18:9997 (R;US) 

Analyzing gigahertz bunch length instabilities with a digital sig- 
nal processor, 18:10019 (R;US) 

Multibunch feedback: Strategy, technology and implementation 
options, 18:10015 (R;US) 

PEP Il: RF and feedback R&D, 18:10017 (R;US) 

Possible methods of measuring the length of sub-picosecond 
electron bunches in the frequency domain, 18:9961 (R;US) 

The analysis of transverse beam tail distributions of bunches 
with non-Gaussian shapes, 18:9943 (R;US) 

BEAM DYNAMICS 
See also BEAM BUNCHING 
PHASE OSCILLATIONS 
SYNCHROTRON OSCILLATIONS 

‘Quantum’ treatment of charged beam propagation with trans- 
verse coupling, 18:10614 (R;IT) 

A contemporary guide to beam dynamics, 18:9938 (R;JP) 

Beam-beam interaction effects on particle dynamics, 18:9947 
(R;US) 

Study on the results from SYNCH and MAD programs in calcu- 
lating lattice with coordinate rotation, 18:9917 (R;US) 

Tails in the distribution functions of electron beams due to inco- 
herent stochastic effects, 18:10037 (R;JP) 

BEAM EXTRACTION 

Beam stretching in the JINR phasotron by phase displacement, 
18:9975 (RA;RU;In Russian) 

Development and investigation of the electrostatic system of ion 
beam extraction from the U-400M isochronous cyclotron, 
18:9976 (R;RU;In Russian) 
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Improvement of time homogeneity of slow beam extraction from 
the synchrophasotron, 18:9977 (R;RU;In Russian) 
BEAM INJECTION 
See also ION BEAM INJECTION 
New program to contro! the power supplies of injection line at 
the TARN Il, 18:9973 (R;JP) 
The Fermilab Main Injector, 18:9960 (R;US) 
BEAM MONITORS 
Beam profile monitor using alumina screen and CCD camera, 
18:9932 (R;JP;in Japanese) 
Beam profile monitor using alumina screen and CCD camera, 
18:9931 (R;JP) 
Beam profile monitor using alumina screen and CCD camera, 
18:9932 (R;JP;In Japanese) 
Optical signal acquisition and processing in future accelerator 
diagnostics, 18:9959 (R;US) 
BEAM OPTICS 
Experience with wire scanners at SLC, 18:10022 (R;US) 
BEAM PERVEANCE 
See SPACE CHARGE 
BEAM PROFILES 
Beam profile monitor using alumina screen and CCD camera, 
18:9931 (R;JP) 
Using a fast-gated camera for measurements of transverse 
beam distributions and damping times, 18:10018 (R;US) 
BEAM TRANSPORT 
Spin characteristics of ion beams during the motion of electro- 
magnetic elements, 18:9940 (R;UA;In Russian) 
The focusing by the doublet of quadrupole lenses, 18:9989 
(R;UA;In Russian) 
BEAM WIDTHS 
See BEAM PROFILES 
BEARINGS 
Effect of surface cleanliness of bearing steel on adhesive 
strength and tribological properties of sputter-deposited gold 
films, 18:9488 (R;JP;In Japanese) 
BEAUTY PARTICLES 
See also BMESONS 
Charm and beauty physics at Fermilab, 18:10906 (RA;US) 
Recent beauty physics results from ARGUS, 18:10904 (RA;US) 
The bottom quark cross section in p-p collisions from inclusive 
decays to muons, 18:10834 (R;US) 
BEES 
Cooperative phenomena in swarms, 18:9309 (R;US) 
BEHAVIOR 
Cooperative phenomena in swarms, 18:9309 (R;US) 
Swarms, phase transitions, and collective intelligence, 18:10336 
(R;US) 
BELGIAN ORGANIZATIONS 
11 January 1991-Act replacing section 179(2) of the Act of 8 Au- 
gust 1980 concerning budget proposals for 1979-1980, 
18:11610 (R;BE;In French, Dutch) 
BENCH-SCALE EXPERIMENTS 
Development of bituminous coal liquefaction.: Study on coal liq- 
uefaction conditions, 18:7607 (IA;JP) 
Development of bituminous coal liquefaction.: Study on coal liq- 
uefaction conditions, 18:7579 (IA;JP;In Japanese) 
BENDING 
High temperature fracture toughness of alumina, ferrite and sili- 
con carbide, 18:9613 (R;NL) 
BENTONITE 
Diffusion of uranium in compacted sodium bentonite, 18:8029 
(R;Fl) 
BENZENE 
Application of nuclear reaction analysis to the study of hydrogen 
and benzene adsorption on monocrystals of nickel and of the 
alloy PtsoNiso, 18:9670 (R;FR;In French) 
Chemistry of bimetallic and alloy surfaces: Progress report, 
June 1, 1990—September 11, 1992, 18:9719 (R;US) 
Novel technique for coal pyrolysis and hydrogenation product 
analysis: Quarterly report, March 1, 1992, 18:7547 (R;US) 
Solubilities and other physical parameters of aromatic hydrocar- 
bons in water and aqueous sodium chloride solutions as 
determined by headspace analysis, 18:9721 (R;US) 





BENZIMIDAZOLES 
A novel method of isolating alpha DNA in the study of DNA- 
binding bibenzimidazoles as radiomodifers, 18:10463 (IA;AU) 
lodinated bibenzimidazoles as radiomodifiers: comparison of 
four iodoHoechst analogues, 18:10464 (IA;AU) 
Radioprotection by DNA binding bibezimidazoles: mechanistic 
studies, 18:10481 (IA;AU) 
BENZOIC ACID 
Energetics and kinetics of anaerobic aromatic and fatty acid 
degradation: Progress report, June 1991—November 1992, 
18:8229 (R;US) 
BERYLLIUM 9 
K-harmonics method applied to 
sub(c)sup(9)Be, 18:11006 (IA;IN) 
BERYLLIUM 9 TARGET 
Revision of experimental data of °Be(n, 2n) cross section, 
18:11047 (RA;CN) 
BERYLLIUM ALLOYS 
Fracture testing and performance of beryllium copper alloy C 
17510, 18:11437 (R;US) 
High-temperature Au implantation inte Ni-Be and Ni-Si alloys, 
18:9361 (R;US) 
BESSEL DIFFERENTIAL EQUATION 
See FOKKER-PLANCK EQUATION 
BETA BACKSCATTERING GAGES 
See RADIOMETRIC GAGES 
BETA BEAMS (ELECTRONS) 
See ELECTRON BEAMS 
BETA DECAY 
A massive neutrino in nuclear beta decay?, 18:10936 (R;US) 
BETA PARTICLES 
lonizing radiation in tumor promotion and progression, 18:10440 
(R;CA) 
BEVERAGE INDUSTRY 
Analysis of brewery industry. Extended energy survey reports 
1984-89, 18:9303 (R;GB) 
BHABHA ATOMIC RESEARCH CENTER 
See BARC 
BILLITONITES 
See TEKTITES 
BINARY ALLOY SYSTEMS 
Characterization of phases in the Fe-Nb systems, 18:9429 
(IA;AR) 
Investigation on the pseudo-binary Fe2(Co,Nb;_,) system, 
18:11159 (IA;AR) 
BINARY-FLUID SYSTEMS 
Development of geothermal hot water power generation plant.: 
Development of the binary cycle generating plant (development 
of 10MW-class power plant), 18:8501 (iIA;JP;In Japanese) 
Development of geothermal hot water power generation plant.: 
Development of the binary cycle generating plant (develop- 
ment of 10MW-class power plant), 18:8505 (IA;JP) 
Development of geothermal hot water power generation plant.: 
Development of the binary cycle generating plant (development 
of 10MW-class power plant), 18:8501 (IA;JP;In Japanese) 
Development of geothermal hot water power generation plant.: 
Development of the binary cycle generating plant (develop- 
ment of 10MW-class power plant), 18:8505 (IA;JP) 
Development of geothermal hot water power generation plant.: 
Development of the binary cycle generating plant (development 
of 10MW-class power plant), 18:8501 (IA;JP;In Japanese) 
Development of geothermal hot water power generation plant.: 
Development of the binary cycle generating plant (develop- 
ment of 10MW-class power plant), 18:8505 (IA;JP) 
Development of geothermal hot water power generation plant.: 
Development of the binary cycle generating plant (development 
of 10MW-class power plant), 18:8501 (iIA;JP;In Japanese) 
BIOCENOSES 
See ECOSYSTEMS 
BIOCONVERSION 
See also ANAEROBIC DIGESTION 
FERMENTATION 
Review of the techniques for monitoring the microbiology of 
landfill, 18:8240 (R;GB) 


tsub(coverlined) and 


BISMUTH OXIDES 


BIODEGRADATION 
Tritium labeled Gentamicin C : Il.- Bioradiactive products of 
Gentamicin by Catalytic H,0-5H exchange reaction, 
18:10390 (R;ES;In Spanish) 
BIOELECTRICITY 
Fourier-space approach to biomagnetic imaging, 18:10374 
(R;US) 
BIOGAS 
See METHANE 
BIOGEOCENOSES 
See ECOSYSTEMS 
BIOLOGICAL INDICATORS 
Biological indicators in abnormal situations, 18:10489 (IA;AR;In 
Spanish) 
BIOLOGICAL LOCALIZATION 
[Computer simulated images of radiopharmaceutical distribu- 
tions in anthropomorphic phantoms]: Performance report, 
18:10433 (R;US) 
BIOLOGICAL MATERIALS 
Quenching effect of iron on uranium concentration measurements 
by fluorimetry in biological samples, 18:9657 (R;SY;In Arabic) 
BIOLOGICAL REACTORS 
See BIOREACTORS 
BIOLOGICAL REPAIR 
See also DNA REPAIR 
Radiation hormesis, 18:10478 (IA;AU) 
BIOLUMINESCENCE 
Catabolic gene expression is monitored by bioluminescence in 
bioreactor studies, 18:8224 (R;US) 
BIOMASS 
Biofuels Feedstock Development Program annual progress re- 
port for 1991, 18:8223 (R;US) 
Development and examination of high performance biofilters, 
18:10199 (R;DE;In German) 
Introductions to the proceedings of the fourteenth symposium 
on biotechnology for fuels and chemicals, 18:8221 (R;US) 
Session of alcohol and biomass energy technology.: Twelfth an- 
nual meeting on NEDO's project, 18:8251 (I;JP;In Japanese) 
Study on plant growth regulators for biomass plant, 18:8220 
(IA;JP) 
Study on plant growth regulators for biomass plant, 18:8219 
(IA;JP;In Japanese) 
BIOMASS CONVERSION PLANTS 
Study on new biomass energy sytems, 18:8222 (R;JP;In Japan- 
ese) 
BIOMEDICAL RADIOGRAPHY 
Digital radiography: New principles, components and radiation 
levels of the video chain, 18:10379 (R;NO;In Norwegian) 
Quality assurance in mammography, 18:10378 (R;NO;In Nor- 
wegian) 
BIOREACTORS 
Development of biological coal gasification (MicGAS Process): 
Eighth quarterly report, 18:7543 (R;US) 
Discussion report on reactor design of anaerobic filters and 
sludge bed reactors, 18:8232 (R;IT) 
BIOTECHNOLOGY 
Research on production of new fuel oil by microbial cultivation, 
18:8236 (IA;JP) 
Research on production of new fuel oil by microbial cultivation, 
18:8234 (IA;JP;In Japanese) 
Research on production of new fuel oil by microbial cultivation, 
18:8236 (IA;JP) 
Research on production of new fuel oil by microbial cultivation, 
18:8234 (IA;JP;In Japanese) 
BISMUTH 209 TARGET 
Effects of nucleus structure and contribution of different reaction 
mechanisms in cross sections and the spectra of mean- 
energy neutrons, 18:11021 (R;RU;In Russian) 
Gamma ray emission in heavy ion reactions : experimental re- 
search for entrance channel effects, 18:11089 (IA;IN) 
Spin distribution for the fusion of 1*O+2°Bi, 18:11078 (IA;IN) 
BISMUTH OXIDES 
High-T.superconducting thick films of Bi-(Pb)-Sr-Ca-Cu oxide 
prepared by a low pressure plasma spraying, 18:9542 (RA;US) 
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BISMUTH OXIDES 


Lattice dynamics of Ba; _,.K,BiO3 as studied by neutron scatter- 
ing and computer simulation, 18:11215 (R;RU) 

Protection of a test magnet wound with a Ag/BSCCO high- 
temperature superconductor, 18:11271 (R;US) 

BITUMINOUS COAL 
Ash Content 

Development of bituminous coal liquefaction.: Liquefaction of 
cleaned or blended coals, 18:7577 (iIA;JP;ln Japanese) 

Development of bituminous coal liquefaction.: Liquefaction of 
cleaned or blended coals, 18:7605 (IA;JP) 

Australia 

Development of coal liquefaction technology.: Development of 
bituminous coal liquefaction technology (progress of research 
and development with a 1t/d process support unit), 18:7628 
(IA;JP;in Japanese) 

Calcium Compounds 

Development of bituminous coal liquefaction.: Liquefaction 
cleaned or blended coals, 18:7577 (IA;JP;in Japanese) 

Development of bituminous coal liquefaction.: Liquefaction 
cleaned or blended coals, 18:7605 (IA;JP) 

Chlorine Compounds 

Development of bituminous coal liquefaction.: Liquefaction 
cleaned or blended coals, 18:7605 (IA;JP) 

Development of bituminous coal liquefaction.: Liquefaction 
cleaned or blended coals, 18:7577 (IA;JP;in Japanese) 

Coal Liquefaction 

Development of bituminous coal liquefaction.: Liquefaction 
cleaned or blended coals, 18:7605 (IA;JP) 

Development of bituminous coal liquefaction.: Liquefaction of 
cleaned or blended coals, 18:7577 (IA;JP;In Japanese) 

Development of coal liquefaction technology.: Development of 
bituminous coal liquefaction technology (progress of research 
and development with a 1t/d process support unit), 18:7628 
(IA;JP;In Japanese) 

Development of coal liquefaction technology.: Development of 
bituminous coal liquefaction technology (research with a pilot 
plant), 18:7627 (IA;JP;In Japanese) 

Coal Preparation 

Development of bituminous coal liquefaction.: Liquefaction of 
cleaned or blended coals, 18:7577 (IA;JP;In Japanese) 

Development of bituminous coal liquefaction.: Liquefaction of 
cleaned or blended coals, 18:7605 (IA;JP) 

Demineralization 

Molten-Caustic-Leaching (MCL or Gravimelt) System Integration 

Project: Topical report for test circuit operation, 18:7561 (R;US) 
Desulfurization 

Molten-Caustic-Leaching (MCL or Gravimelt) System Integration 

Project: Topical report for test circuit operation, 18:7561 (R;US) 
Dissolution 

Preconversion processing of bituminous coals: New directions 
to improved direct catalytic coal liquefaction: Quarterly report, 
July 1, 1992-September 30, 1992, 18:7558 (R;US) 

Flotation 

Enhanced column flotation of fine and ultrafine coal, 18:7528 

(R;US) 
Illinois 

Development of bituminous coal liquefaction.: Liquefaction of 
cleaned or blended coals, 18:7605 (IA;JP) 

Development of bituminous coal liquefaction.: Liquefaction of 
cleaned or blended coais, 18:7577 (IA;JP;In Japanese) 

Development of coal liquefaction technology.: Development of 
bituminous coal liquefaction technology (progress of research 
and development with a 1t/d process support unit), 18:7628 
(IA;JP;In Japanese) 

Montana 

Development of bituminous coal liquefaction.: Liquefaction of 
cleaned or blended coals, 18:7605 (IA;JP) 

Development of bituminous coal liquefaction.: Liquefaction of 
cleaned or blended coals, 18:7577 (IA;JP;ln Japanese) 

Paleozoic Era 

Survey for arranging infrastructure conditions for importing for- 
eign coals.: Circumstances around coal in Mongolia, 18:7670 
(IA;JP;In Japanese) 
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Subbituminous Coal 
Development of coal liquefaction technology.: Development of 
bituminous coal liquefaction technology (progress of research 
and development with a 1t/d process support unit), 18:7628 
(IA;JP;In Japanese) 
Wyoming 
Development of coal liquefaction technology.: Development of 
bituminous coal liquefaction technology (progress of research 
and development with a 1t/d process support unit), 18:7628 
(IA;JP;In Japanese) 
BLACK COAL 
See also ANTHRACITE 
BITUMINOUS COAL 
Coal mining in the energy policy of the Federal Republic of Ger- 
many in 1991, 18:7716 (1;DE;In German) 
BLADES (TURBINES) 
See TURBINE BLADES 
BLANKETS (BREEDING) 
See BREEDING BLANKETS 
BLOOD 
The automated system for the investigation of blood’s chemilu- 
minograms in dynamics of radiobiological experiment, 
18:10501 (RA;UA;In Russian) 
The changes in chemiluminescence of rat's blood in early and 
distant terms after irradiation, 18:10502 (RA;UA;In Russian) 
The immune status in estimation of individual radiosensitivity, 
18:10504 (R;UA;In Russian) 
The investigations of blood’s chemiluminescence dynamics in 
dogs of different radioresistance, 18:10500 (RA;UA;In Russian) 
The particularities of changes in the individual chemilumino- 
grams of tumoured rat's blood, 18:10503 (RA;UA;in Russian) 
BLOOD CHEMISTRY 
Investigation of effects of 60-Hz electric and magnetic fields on 
operant and social behavior and on the neuroendocrine sys- 
tem of nonhuman primates: Annual report, FY1992, 18:10562 
(R;US) 
BLOOD CIRCULATION 
A model of the circulating blood for use in radiation dose calcu- 
lations, 18:10426 (R;US) 
BLOOD COAGULATION FACTORS 
Establishment and application of a radioimmunoassay for 
thrombomodulin on the surface of vascular endothelial cells, 
18:10355 (R;CN;In Chinese) 
BLOOD PLATELETS 
Detection of activated platelets using activation-specific mono- 
clonal antibody (SZ-51) in clinical disorders, 18:10353 (R;CN) 
Determination of platelet activation in the process of hemodialy- 
sis with '®l-labelled monoclonal antibody against activated 
platelets, 18:10352 (R;CN;In Chinese) 
BLOWERS 
Development of fuel cell power generation techiiiques.: System 
and peripherals of the 1,000 kW class MCFC pilot plant, 
18:9213 (IA;JP;in Japanese) 
Improved PA fan control in presence of noisy measurements, 
18:8569 (R;IT) 
BLUE-GREEN ALGAE 
See CYANOBACTERIA 
BNFL 
Annual report and accounts 1991/92, 18:7787 (R;GB) 
BODY CENTERED CUBIC 
See BCC LATTICES 
BOHUNICE V-1 REACTOR 
Current results of seismological investigation of NPP Jaslovske 
Bohunice site, 18:8892 (RA;CS;In Czech) 
Earthquake resistance analysis of V 230 and V 213-C reactors 
of Jaslovske Bohunice nuclear power plant, 18:8657 
(RA;CS;In Czech) 
Increasing the earthquake resistance of operated nuclear power 
plants, 18:8655 (RA;CS;In Czech) 
BOHUNICE V-2 REACTOR 
Current results of seismological investigation of NPP Jaslovske 
Bohunice site, 18:8892 (RA;CS;In Czech) 





Earthquake resistance analysis of V 230 and V 213-C reactors 
of Jaslovske Bohunice nuclear power plant, 18:8657 
(RA;CS;In Czech) 

Increasing the earthquake resistance of operated nuclear power 
plants, 18:8655 (RA;CS;In Czech) 

BOILERS 

See also FLUIDIZED BED BOILERS 

Guarantee measurements of the K 5 boiler for the Temelin nu- 
clear power plant, 18:8662 (R;CS;In Czech) 

Ultra-low-emission burner for boilers and indirect heaters, 
18:7778 (R;US) 

BOILING WATER COOLED AND MODERATED REACTOR 

See BWR TYPE REACTORS 

BOLOMETERS 

Design of high-T-bolometers on silicon membranes for a far in- 

frared imaging array, 18:11268 (R;US) 
BOMBS 

A representation of the MON-50 antipersonnel mine for applica- 

tion in SEES, 18:10165 (R;US) 
BONDING 

Proposed study on the effect of sample bonding techniques on 
the measured critical current of Nbs3Sn superconductors, 
18:9388 (RA;US) 

BONE JOINTS 
Evaluation of the hip joint by computed tomography and ultra- 
sonography, 18:10377 (R;NO) 
BOOSTERS (PARTICLE) 
See PARTICLE BOOSTERS 
BOOTSTRAP CURRENT 

On the bootstrap current calculations based on values of the ra- 

dial electron transport, 18:11322 (R;CS) 
BORANES 

Uptake of '1°B in gliosarcomas following the injection of 
gluthathione monoethyl ester and sulfhydryl borane, 18:10349 
(R;US) 

BOREHOLES 

Commercialization of atom interferometers for borehole gravity 
gradiometry: Quarterly technical progress report, October— 
December 1992, 18:7720 (R;US) 

Seismic noise variations in a 770-m-deep borehole near Tulsa, 
Oklahoma, 18:10174 (R;US) 

BORON 

lon and electron beam processing of condensed molecular 
solids to form thin films, 18:8169 (R;US) 

Technical development for the practical use of photovoltaic 
power system.: Development of fabrication technology of thin 
type solar cells (new cell design and fabrication technology 
(hetero junction cell structure)), 18:8393 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Developoment of fabrication technology of thin 
type solar cells (new cell design and fabrication technology 
(hetero junction cell structure)), 18:8336 (IA;JP;In Japanese) 

BORON 10 
Microscopic wavefunction for 1°B, 18:10985 (IA;IN) 
BORON 10 REACTIONS 

Spin distribution below and near coulomb barrier in 

sup(209)Bi('°,3n) reaction, 18:11071 (IA;IN) 
BORON CARBIDES 

Chemical erosion of sintered boron carbide due to H* impact, 
18:11389 (R;CA) 

Flux distribution in uranium slug in the presence of a boron car- 
bide spline, 18:8849 (R;US) 

BORON HYDRIDES 

lon and electron beam processing of condensed molecular 

solids to form thin films, 18:8169 (R;US) 
BORON NITRIDES 

lon and electron beam processing of condensed molecular 

solids to form thin films, 18:8169 (R;US) 
BOROSILICATE GLASS 

Aqueous corrosion of silicate glasses. Analogy between vol- 
canic glasses and the French nuclear waste glass R777, 
18:9598 (R;FR;In French) 

Durability of glasses from the Hg-doped Integrated DWPF 
Melter System (IDMS) campaign, 18:8017 (R;US) 


BREMSSTRAHLUNG (MAGNETIC) 


Leaching of actinides from nuclear waste glass: French experi- 
ence, 18:9596 (R;FR) 
BOROSILICATES 
See BOROSILICATE GLASS 
BOSON-EXCHANGE MODELS 
See also SIGMA MODEL 
On the vector meson production in Nambu-Jona-Lasinio model, 
18:10882 (R;RU) 
BOSON-FERMION SYMMETRY 
Exact solutions of a many-anyon problem, 18:10599 (R;UA) 
BOSONS 
See also GLUONS 
GOLDSTONE BOSONS 
MESONS 
PHOTONS 
Perturbative solution of integro differential equation, 18:10593 
(IA;IN) 
Quadratic form exponentials of boson operators: a collection of 
formulae, 18:10703 (R;FR;in French) 
BOTTOM PARTICLES 
See BEAUTY PARTICLES 
BOUND STATE 
Bound states of the N-dimensional Klein-Gordon equation with 
vector and scalar Coulomb potentials, 18:10712 (R;UA) 
Exact solution of the N-dimensional generalized Dirac-Coulomb 
equation, 18:10711 (R;UA) 
Quark-antiquark bound states, 18:10721 (R;RU) 
Semianalytical method of solution of the N-body bound-state 
problem within the hyperspherical approach, 18:10603 (R;RU) 
BOUNDARIES (GRAIN) 
See GRAIN BOUNDARIES 
BOUNDARY CONDITIONS 
Multigrid for mixed boundary integral equations, 18:11478 
(RA;US) 
Semi-circulant preconditioners for first order systems of PDE, 
18:11485 (RA;US) 
BOUNDARY ELEMENT METHOD 
Implementation of a boundary element method for Dirichlet 
problem, 18:11509 (RA;US) 
Preconditioners for non-symmetric dense systems of boundary 
element equations, 18:11507 (RA;US) 
BOUNDARY VALUE PROBLEMS 
See BOUNDARY-VALUE PROBLEMS 
BOUNDARY-VALUE PROBLEMS 
See also DIRICHLET PROBLEM 
Alternating direction preconditioning for nonsymmetric systems 
of linear equations, 18:11504 (RA;US) 
Domain decomposition method for solving elliptic problems in 
unbounded domains, 18:11560 (R;RU) 
BRAIN 
Adaptive filters for monitoring localized brain activity from sur- 
face potential time series, 18:10375 (R;US) 
BRAZIL 
Communication received from the Resident Representatives of 
Argentina and Brazil, 18:8099 (R;XA;In English, Spanish, 
French, Russia) 
Simulating spatial patterns of land-use change in Rondonia, 
Brazil, 18:10224 (R;US) 
BREAKDOWN 
Optimization of break-down conditions in tokamak TOTUS, 
18:11346 (R;UA;In Russian) 
BREAKERS (CIRCUIT) 
See CIRCUIT BREAKERS 
BREAKWATERS 
See DAMS 
BREASTS 
See MAMMARY GLANDS 
BREEDING BLANKETS 
BEATRIX-II Program: ANNEX-IIl to IEA implementing agree- 
ment for a programme of research and development on 
radiation damage in fusion materials: Fourth annual report, 
January 1991—December 1991, 18:11433 (R;US) 
BREMSSTRAHLUNG (MAGNETIC) 
See SYNCHROTRON RADIATION 
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BRINES 


BRINES 
lon sensitive field effect transistors applied to the measurement 
of the pH of brines, 18:9876 (R;US) 
Summary of the WIPP materials interface interactions test: 
Metal corrosion, 18:7981 (R;US) 
BRITISH NUCLEAR FUELS LIMITED 
See BNFL 
BROMINE 75 
On the production of bromine-75 and bromine-77 from enriched 
krypton, 18:8138 (RA;CH) 
BROMINE 77 
On the production of bromine-75 and bromine-77 from enriched 
krypton, 18:8138 (RA;CH) 
BROMOURACILS 
BrUdR sensitization: mechanisms of strand cleavage by UV-B, 
18:10465 (IA;AU) 
BROOKHAVEN HIGH FLUX BEAM REACTOR 
See HFBR REACTOR 
BROOKHAVEN RHIC 
A simulation study of linear coupling effects and their correction 
in RHIC, 18:9916 (R;US) 
From the Bevalac to RHIC: Recent results and future perspec- 
tives, 18:11116 (R;US) 
Relativistic heavy ion collider: Physics and the STAR experi- 
ment, 18:11117 (R;US) 
BROWN COAL 
See also LIGNITE 
Coal Liquefaction 
Basic research on initial stage of coal liquefaction, 18:7597 (IA;JP) 
Basic research on initial stage of coal liquefaction, 18:7569 
(IA;JP;In Japanese) 
Coal Preparation 
Basic research on initial stage of coal liquefaction, 18:7569 
(IA;JP;in Japanese) 
Basic research on initial stage of coal liquefaction, 18:7597 (IA;JP) 
Data 
Coal mining in the energy policy of the Federal Republic of Ger- 
many in 1991, 18:7716 (1;DE;In German) 
Federal Republic Of Germany 
Coal mining in the energy policy of the Federal Republic of Ger- 
many in 1991, 18:7716 (1;DE;in German) 
Heat Treatments 
Basic research on initial stage of coal liquefaction, 18:7597 (IA;JP) 
Basic research on initial stage of coal liquefaction, 18:7569 
(IA;JP;In Japanese) 
Hydrogenation 
Basic research on initial stage of coal liquefaction, 18:7597 (IA;JP) 
Basic research on initial stage of coal liquefaction, 18:7569 
(IA;JP;in Japanese) 
Slurries 
Basic research on initial stage of coal liquefaction, 18:7597 (IA;JP) 
Basic research on initial stage of coal liquefaction, 18:7569 
(IA;JP;in Japanese) 
Solvents 
Basic research on initial stage of coal liquefaction, 18:7597 (IA;JP) 
Basic research on initial stage of coal liquefaction, 18:7569 
(IA;JP;In Japanese) 
Swelling 
Basic research on initial stage of coal liquefaction, 18:7597 (IA;JP) 
Basic research on initial stage of coal liquefaction, 18:7569 
(IA;JP;In Japanese) 
Victoria 
Development of brown coal liquefaction.: Research on support 
for pilot plant, 18:7614 (IA;JP) 
Development of brown coal liquefaction.: Research on support 
for pilot plant, 18:7584 (IA;JP;In Japanese) 
Viscosity 
Basic research on initial stage of coal liquefaction, 18:7569 
(IA;JP;In Japanese) 
Basic research on initial stage of coal liquefaction, 18:7597 (1A;JP) 
BRUCE-1 REACTOR 
Statistical approach to compliance with maximum channel power 
licence limits in Ontario Hydro reactors, 18:8866 (IA;CA) 


770 ERA Vol. 18, No. 4 


BTU METERS 
See HEAT METERS 


BUCKLING (STRUCTURAL) 
See DEFORMATION 


BUILDING MATERIALS 

See also CEMENTS 

A hollow clay tile wall seismic performance program overview, 
18:9828 (R;US) 

Development of coal-based hydrogen production technology.: 
Development and evaluation of materials for slagging gasi- 
fiers, 18:8201 (IA;JP) 

Development of coal-based hydrogen production technology.: 
Development and evaluation of materials for slagging gasi- 
fiers, 18:8197 (IA;JP;in Japanese) 

Development of coal-based hydrogen production technology.: 
Development and evaluation of materials for slagging gasi- 
fiers, 18:8201 (IA;JP) 

Development of coal-based hydrogen production technology.: 
Evaluation of advanced materials by in-plant test, 18:7619 
(IA; JP) 

Development of coal-based hydrogen production technology.: 
Evaluation of advanced materials by in-plant test, 18:7590 
(IA;JP;In Japanese) 

Development of coal-based hydrogen production technology.: 
Evaluation of advanced materials by in-plant test, 18:7619 
(IA;JP) 

Development of coal-based hydrogen production technology.: 
Evaluation of advanced materials by in-plant test, 18:7590 
(IA;JP;In Japanese) 

Development of coal-based hydrogen production technology.: 
Evaluation of advanced materials by in-plant test, 18:7619 
(IA;JP) 

Development of coal-based hydrogen production technology.: 
Evaluation of advanced materials by in-plant test, 18:7590 
(IA;JP;in Japanese) 

Natural radioactivity of building materials in Syria, 18:10220 
(R;SY;In Arabic) 

BUILDINGS 

See also COMMERCIAL BUILDINGS 
GOVERNMENT BUILDINGS 
HOSPITALS 
LABORATORY BUILDINGS 
OFFICE BUILDINGS 
PUBLIC BUILDINGS 
RESIDENTIAL BUILDINGS 


Computerized Simulation 

Integrated building simulation as a basis of planning solar con- 
struction, 18:9232 (IA;DE;In German) 

Integrational approach with planning computed simulation and 
operational support for optimizing the technical systems in 
buildings. Feasibility study, 18:9245 (R;DE;In German) 

Design 

A systematic human factors assessment of a Department of En- 
ergy facility, 18:8087 (R;US) 

Component-integrated heating systems and building services for 
future structural concepts (hybrid heating systems) - hygienic 
aspects. Interim report GB 69/91, 18:9242 (I;DE;In German) 

Litelink: An energy and daylighting design and analysis proce- 
dure, 18:8454 (RA;DK) 

Energy Audits 

Energy auditing and conservation methodologies, 18:9225 
(R;FR) 

Energy Conservation 

Contamination measurements 
18:10327 (R;AT;In German) 

Energy auditing and conservation methodologies, 18:9225 
(R;FR) 

Energy-saving constructing methods and their practical applica- 
tion, 18:9230 (IA;DE;In German) 

Mains-coupled solar facades as an example for photovoltaic 
system integration in architecture, 18:9235 (IA;DE;In German) 

Modern isolating glass - its meaning to heating energy saving, 
18:9234 (IA;DE;In German) 


in Austria and Germany, 





Solar technology. Focus - the region of Cologne. Documenta- 
tion, 18:9227 (1;DE;in German) 

Utilization of solar energy in facades and roofs - present techni- 
cal level and future ways of application, 18:9231 (IA;DE;In 
German) 

Energy Consumption 

Prediction and fault detection of building energy consumption us- 
ing multi-input, single-output dynamic model, 18:9269 (R;Fl) 

Proposed guidelines for using Energy Management and Control 
Systems for performance monitoring, 18:9248 (R;US) 

Energy Efficiency 

A knowledge-based system for automated evaluation of energy 
standards compliance, 18:9262 (R;US) 

Buildings energy efficiency in the Southeast: Summary of work- 
shop: Report to attendees, 18:9258 (R;US) 

Heat Transfer 

Thermal distribution in small buildings: A review and analysis of 

recent literature, 18:9226 (R;US) 
Heating Systems 

Component-integrated heating systems and building services for 
future structural concepts (hybrid heating systems) - hygienic 
aspects. Interim report GB 69/91, 18:9242 (I;DE;In German) 

Lighting Systems 

Small systems for the utilization of renewable energies, 18:9228 

(IA;DE;in German) 
Opacity 

Development of a thermotropic sun protection for integration in 
LEGIS systems (TALD). Final report, 18:9244 (R;DE;In Ger- 
man) 

Photovoltaic Power Supplies 

Mains-coupled solar facades as an example for photovoltaic 
system integration in architecture, 18:9235 (IA;DE;In German) 

Small systems for the utilization of renewable energies, 18:9228 
(IA;DE;in German) 

Planning 

integrated building simulation as a basis of planning solar con- 

struction, 18:9232 (IA;DE;In German) 
Pressure Measurement 

Maximum uncertainty estimation for the HB-Line ventilation in- 

strumentation readings, 18:9813 (R;US) 
Solar Collectors 

Solar systems for service water heating and heating support, 

18:9233 (IA;DE;in German) 
Solar Energy 

Energy-saving constructing methods and their practical applica- 
tion, 18:9230 (IA;DE;in German) 

Solar technology. Focus - the region of Cologne. Documenta- 
tion, 18:9227 (I;DE;In German) 

Utilization of solar energy in facades and roofs - present techni- 
cal level and future ways of application, 18:9231 (IA;DE;In 
German) 

Solar Water Heating 

Solar systems for service water heating and heating support, 

18:9233 (IA;DE;In German) 
Space Hvac Systems 

Integrational approach with planning computed simulation and 
operational support for optimizing the technical systems in 
buildings. Feasibility study, 18:9245 (R;DE;In German) 

Thermal Analysis 

Litelink: An energy and daylighting design and analysis proce- 

dure, 18:8454 (RA;DK) 
Thermal Insulation 

Development of a thermotropic sun protection for integration in 
LEGIS systems (TALD). Final report, 18:9244 (R;DE;In Ger- 
man) 

Walls 

Development of a thermotropic sun protection for integration in 
LEGIS systems (TALD). Final report, 18:9244 (R;DE;In Ger- 
man) 

Mains-coupled solar facades as an example for photovoltaic 
system integration in architecture, 18:9235 (IA;DE;In German) 

Windows 

Modern isolating glass - its meaning to heating energy saving, 

18:9234 (IA;DE;In German) 


BWR TYPE REACTORS 
Engineered Safety Systems 


BUNCHING (BEAM) 

See BEAM BUNCHING 
BUNDLES (FUEL ELEMENTS) 

See FUEL ELEMENT CLUSTERS 
BURNERS 

See also GAS BURNERS 

Mineral transformations in air-staged combustion of pulverized 
coal, 18:7705 (R;NL) 

Mineral transformations in air-staged combustion of pulverized 
coal: Part 2: Laboratory study on the effect of the staged air, 
18:7706 (R;NL) 

Premixed burner studies of NO, formation and control, 18:7694 
(R;US) 

BURST REACTORS 
See PULSED REACTORS 
BUTANE 
Selective oxidation of C*4* hydrocarbons over (VO)*2*P*2*0*7 
catalyst: Nature of the redox mechanism, 18:9730 (R;US) 
BUTANOIC ACID 
See BUTYRIC ACID 
BUTENES 

Selective oxidation of C*4* hydrocarbons over (VO)*2*P*2*0*7 
catalyst: Nature of the redox mechanism, 18:9730 (R;US) 

Shock tube ignition of isobutene: Experiments and modeling, 
18:9781 (R;US) 

BUTYLENES 
See BUTENES 
BUTYRIC ACID 

Study on plant growth regulators for biomass pliant, 18:8220 
(IA;JP) 

Study on plant growth regulators for biomass plant, 18:8219 
(IA;JP;In Japanese) 

Study on plant growth regulators for biomass plant, 18:8220 
(IA;JP) 

Study on plant growth regulators for biomass plant, 18:8219 
(IA;JP;In Japanese) 

Study on plant growth regulators for biomass plant, 18:8220 
(IA;JP) 

BWR TYPE REACTORS 
See also BARSEBAECK-2 REACTOR 
GRAND GULF-1 REACTOR 
GRAND GULF-2 REACTOR 
TVO-1 REACTOR 
TVO-2 REACTOR 
Containment Systems 

Assessment of corrosion and fatigue damage to light water re- 

actor metal containments, 18:9031 (RA;US) 
Coolant Cleanup Systems 

USNRC gate valve test results challenge flexible wedge gate 

valve, motor operating sizing equation, 18:9041 (RA;US) 
Corrosion Products 

Corrosion products, activity transport and deposition in boiling 
water reactor recirculation systems: Review of the state of the 
art, May 1990, 18:8602 (RA;XA) 

Deposition 

Corrosion products, activity transport and deposition in boiling 
water reactor recirculation systems: Review of the state of the 
art, May 1990, 18:8602 (RA;XA) 

Eccs 

USNRC gate valve test results challenge flexible wedge gate 

valve, motor operating sizing equation, 18:9041 (RA;US) 
Electric Cables 

Mechanical properties of cables exposed to simultaneous ther- 

mal and radiation aging, 18:9037 (RA;US) 
Electric Generators 

A sequential trigger procedure for use in monitoring nuclear power 

plant emergency diesel generator reliability, 18:9013 (R;US) 
Engineered Safety Systems 

Age-dependent risk-based methodology and its application to 
prioritization of nuclear power components and to mainte- 
nance for managing aging using PRAs, 18:9038 (RA;US) 

Aging assessment of circuit breakers and relays, 18:9043 
(RA;US) 
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BWR TYPE REACTORS 
Engineered Safety Systems 


Degradation modeling with application to aging and mainte- 
nance effectiveness evaluations, 18:9034 (RA;US) 

Evaluation of Generic Issue 57: Effects of fire protection system 
actuation on safety-related equipment: Volume 2, Appendices 
A, B, and C, 18:9046 (R;US) 

Evaluation of Generic Issue 57: Effects of fire protection system 
actuation on safety-related equipment: Appendix G: Volume 
5, Part 1, 18:9049 (R;US) 

Evaluation of Generic Issue 57: Effects of fire protection system 
actuation on safety-related equipment: Appendix D, Volume 
3, 18:9047 (R;US) 

Evaluation of Generic Issue 57: Effects of fire protection system 
actuation on safety-related equipment: Volume 4, Appendices 
E and F, 18:9048 (R;US) 

Evaluation of Generic Issue 57: Effects of fire protection system 
actuation on safety-related equipment: Appendix G, Volume 
5, Part 2, 18:9050 (R;US) 

Risk evaluation for a General Electric BWR, effects of fire pro- 
tection system actuation on safety-related equipment: 
Evaluation of generic issue 57, 18:9054 (R;US) 

Fire Hazards 

Evaluation of Generic Issue 57: Effects of fire protection system 
actuation on safety-related equipment: Main report, Volume 
1, 18:9045 (R;US) 

Fire Prevention 
Evaluation of Generic Issue 57: Effects of fire protection system 


actuation on safety-related equipment: Volume 4, Appendices 
E and F, 18:9048 (R;US) 


Evaluation of Generic Issue 57: Effects of fire protection system 
actuation on safety-related equipment: Main report, Volume 
1, 18:9045 (R;US) 
Fission Product Release 
Corrosion products, activity transport and deposition in boiling 
water reactor recirculation systems, 18:8600 (RA;XA) 
Loss Of Coolant 
interfacing systems loss of coolant accident (ISLOCA) pressure 
capacity methodology and Davis-Besse results, 18:9030 
(RA;US) 
Pressure Vessels 


Advanced NDE technologies and characterization of RPV flaw 
distribution, 18:9025 (RA;US) 

Environmentally assisted cracking in light water reactors, 
18:9027 (RA;US) 

Heavy-section steel technology program overview, 18:9018 
(RA;US) 

Multivariable modeling of J-R data, 18:9020 (RA;US) 

Potential impact of enhanced fracture-toughness data on 
pressurized-thermal-shock analysis, 18:9019 (RA;US) 

Primary Coolant Circuits 


Environmentally assisted cracking in light water reactors, 
18:9027 (RA;US) 


Progress in improving NDE reliability, 18:9023 (RA;US) 
Short cracks in piping and piping welds, 18:9029 (RA;US) 
Radioactivity Transport 
Corrosion products, activity transport and deposition in boiling 
water reactor recirculation systems: Review of the state of the 
art, May 1990, 18:8602 (RA;XA) 
Corrosion products, activity transport and deposition in boiling 
water reactor recirculation systems, 18:8600 (RA;XA) 
Rcic Systems 
USNRC gate valve test results challenge flexible wedge gate 
valve, motor operating sizing equation, 18:9041 (RA;US) 
Reactor Accidents 
IMPAIR/3: a computer program to analyze the iodine behaviour 
in multi-compartments of a LWR containment, 18:8605 (R;CH) 
Reactor Components 


Aging assessment of bistables and switches in nuclear power 
plants, 18:9055 (R;US) 

Aging risk of passive components, 18:9035 (RA;US) 

Developments in risk evaluation of aging, 18:9032 (RA;US) 

Evaluation of computer-based NDE techniques and regional 
support of inspection activities, 18:9024 (RA;US) 
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Reactor Control Systems 
Irradiation-induced sensitization of austenitic stainless steel in- 
core components, 18:9033 (RA;US) 


Reactor Cooling Systems 
Interfacing systems loss of coolant accident (ISLOCA) pressure 
capacity methodology and Davis-Besse results, 18:9030 
(RA;US) 
Reactor Internals 
Reactor internals degradation mechanisms, 18:9042 (RA;US) 


Reactor Kinetics Equations 
Limit cycles and bifurcations in deterministic reactor dynamics, 
18:8603 (IA;CA) 
Reactor Maintenance 
Age-dependent risk-based methodology and its application to 
prioritization of nuclear power components and to mainte- 
nance for managing aging using PRAs, 18:9038 (RA;US) 
Reactor Operation 
Studies of human performance during operating events, 1990- 
1992, 18:9059 (R;US) 
Reactor Safety 
Advanced NDE technologies and characterization of RPV flaw 
distribution, 18:9025 (RA;US) 
Aging assessment of circuit breakers and relays, 18:9043 
(RA;US) 
Assessment of corrosion and fatigue damage to light water re- 
actor metal containments, 18:9031 (RA;US) 
Degradation modeling with application to aging and mainte- 
nance effectiveness evaluations, 18:9034 (RA;US) 
Environmentally assisted cracking in light water reactors, 
18:9027 (RA;US) 
Estimation of fracture toughness of cast stainless steels in light 
water reactor systems, 18:9028 (RA;US) 
Evaluation of computer-based NDE techniques and regional 
support of inspection activities, 18:9024 (RA;US) 
Heavy-section steel technology program overview, 18:9018 
(RA;US) 
Mechanical properties of cables exposed to simultaneous ther- 
mal and radiation aging, 18:9037 (RA;US) 
Multivariable modeling of J-R data, 18:9020 (RA;US) 
Potential impact of enhanced fracture-toughness data on 
pressurized-thermal-shock analysis, 18:9019 (RA;US) 
Progress in improving NDE reliability, 18:9023 (RA;US) 
Recent improvements in check valve monitoring methods, 
18:9039 (RA;US) 
Role of recent research in improving check vaive reliability at 
nuclear power plants, 18:9040 (RA;US) 
Short cracks in piping and piping welds, 18:9029 (RA;US) 
Risk Assessment 
Age-dependent risk-based methodology and its application to 
prioritization of nuclear power components and to mainte- 
nance for managing aging using PRAs, 18:9038 (RA;US) 
Aging risk of passive components, 18:9035 (RA;US) 
Developments in risk evaluation of aging, 18:9032 (RA;US) 
Spent Fuels 
Evaluation of methods for decladding LWR fuel for a 
pyroprocessing-based reprocessing plant, 18:7861 (R;US) 
Surveillance 
Improvements to Technical Specifications surveillance require- 
ments, 18:9016 (R;US) 
Switches 
Aging assessment of bistables and switches in nuclear power 
plants, 18:9055 (R;US) 
Two-Phase Flow 
Liquid-disperse-gas flows: 1. Two-velocity convective model, 
18:8598 (R;RU;In Russian) 
Valves 
Recent improvements in check valve monitoring methods, 
18:9039 (RA;US) 
Role of recent research in improving check valve reliability at 
nuclear power plants, 18:9040 (RA;US) 





Cc 


Cc CODES 

COMMIX-1AR/P: A three-dimensional transient single-phase 
computer program for thermal hydraulic analysis of single and 
multicomponent systems: Volume 2, User's guide, 18:11467 
(R;US) 

Validation of CATHENA at high-temperature conditions using 
CHAN Thermal-Chemical experiment results, 18:8701 (IA;CA) 

Validation of CATHENA at high-temperature conditions using 
CHAN thermal-chemical experiment results, 18:8733 (IA;CA) 

C REACTOR 
Design basis for “C” Area radiation heat in reactor structure, 
18:8908 (R;US) 

C-1430 RESONANCES 

See MESONS 
C-2260 RESONANCES 

See LAMBDAC PLUS BARYONS 
CABLES (ELECTRIC) 

See ELECTRIC CABLES 
CADMIUM 

Remediation of uranium mill tailings by an integrated biological 
and chemical process, 18:8071 (R;US) 

CADMIUM 106 

Mechanism of shape transition in doubly even cadmium iso- 

topes, 18:10986 (IA;IN) 
CADMIUM 108 

Mechanism of shape transition in doubly even cadmium iso- 

topes, 18:10986 (IA;IN) 
CADMIUM 110 

Mechanism of shape transition in doubly even cadmium iso- 

topes, 18:10986 (IA;IN) 
CADMIUM SULFIDES 

Fine structure of coupled exciton luminescence in rich-alloyed 
cadmium sulfide, 18:11214 (IA;RU;In Russian) 

Formation of defect associate distribution between donor- 
acceptor pairs and complexes, 18:11213 (IA;RU;In Russian) 

CALCIUM 

Evaluation of neutron nuclear data of natural calcium for 
CENDL-2, 18:11051 (RA;CN) 

Mineral transformations in air-staged combustion of pulverized 
coal, 18:7705 (R;NL) 

Mineral transformations in air-staged combustion of pulverized 
coal: Part 2: Laboratory study on the effect of the staged air, 
18:7706 (R;NL) 

CALCIUM 40 

Perturbative construction of the periodic orbits of the mean-field 

equations in nuclear physics, 18:11008 (R;FR;In French) 
CALCIUM 40 TARGET 

Elastic scattering angular distribution using parameter-free 
coulomb-modified Glauber model, 18:11083 (IA;IN) 

Experimental studies of pion-nucleus interactions at intermedi- 
ate energies: Annual progress report, 18:11057 (R;US) 

CALCIUM 42 REACTIONS 

Study of stochastic extensions of kinematic equations for kaon 
production below the nucleon-nucleon threshold, 18:11059 
(R;FR;In French) 

CALCIUM 48 TARGET 

Experimental studies of pion-nucleus interactions at intermedi- 
ate energies: Annual progress report, 18:11057 (R;US) 

Fusion cross sections of spin-unsaturated nuclei, 18:11095 
(IA;IN) 

CALCIUM COMPOUNDS 
See also CALCIUM HYDROXIDES 
CALCIUM OXIDES 
CALCIUM SILICATES 
CALCIUM SULFIDES 
CALCIUM TUNGSTATES 

The role of catalyst precursor anions in coal gasification: Fourth 

quarterly report, 18:7562 (R;US) 
CALCIUM HYDROXIDES 
Kinetics studies, thermal decomposition and effects of humidity 


and additives: Final report, June 1, 1990—June 30, 1991, 
18:7659 (R;US) 


CANADA 


CALCIUM OXIDES 

High-T-superconducting thick films of Bi-(Pb)-Sr-Ca-Cu oxide 
prepared by a low pressure plasma spraying, 18:9542 (RA;US) 

Kinetics and structural evolution of sorbents at high temperatures: 
Final report, June 1, 1990—June 30, 1991, 18:7656 (R;US) 

Kinetics studies, thermal decomposition and effects of humidity 
and additives: Final report, June 1, 1990-June 30, 1991, 
18:7659 (R;US) 

Protection of a test magnet wound with a Ag/BSCCO high- 
temperature superconductor, 18:11271 (R;US) 

Sorbent production/modification/additives: Final report, June 1, 
1990—August 31, 1991, 18:7655 (R;US) 

CALCIUM SILICATES 

Irradiation-induced amorphization of CazLag(SiO4)gO2 single 
crystals, 18:9646 (R;US) 

Microanalysis of calcium-aluminosilicate glass films grown on a- 
Al2O3 by pulsed-laser ablation, 18:9600 (R;US) 

CALCIUM SULFIDES 

Stabilization of solid wastes from coal gasification, 18:7530 
(R;US) 

CALCIUM TUNGSTATES 

Contribution of all excited states to ZFS of a ®S-state, 18:11156 
(R;XA) 

CALIBRATION 

Energy calibration of a silicon detector using pure beta-emitters, 
18:10047 (R;ES;In Spanish) 

Results from the calibration of Z chambers with cosmic muons, 
18:10048 (R;ES) 

CALIBRATION STANDARDS 

Primary Standards Laboratory report, first half 1992, 18:10152 

(R;US) 
CALIFORNIUM 252 

Californium-252 progress, report No. 7, April 1971, 18:11019 
(R;US) 

Determination of ''4Pd cumulative yield and investigation of the 
fine-structure at light peak in mass distribution of 25*Cf spon- 
taneous fission, 18:11053 (R;CN;In Chinese) 

Savannah River Laboratory monthly report, April 1972, 18:8991 
(R;US) 

Savannah River Laboratory monthly report, August 1972, 
18:8993 (R;US) 

Savannah River Laboratory monthly report, July 1973, 18:8994 
(R;US) 

Savannah River Laboratory monthly report, June 1972, 18:8992 
(R;US) 

Savannah River Laboratory monthly report, June 1974, 18:8995 
(R;US) 

CALORIMETERS 

Hadronic shower simulation for the H1 detector, 18:10119 
(R;DE;In German) 

The parametrized simulation of electromagnetic showers, 
18:10118 (R;DE;In German) 

[Progress report of the silicon for the Superconducting Supercol- 
lider grant, September 1—December 31, 1991], 18:11247 
(R;US) 

CALORIMETERS (PARTICLE) 

See SHOWER COUNTERS 

CAMAC SYSTEM 
A CAMAC 32-channel pile-up detection and rejection module, 
18:10121 (R;NO) 
CANADA 
See also MANITOBA 
NEW BRUNSWICK 
NEWFOUNDLAND 
NORTHWEST TERRITORIES 
ONTARIO 
QUEBEC 
SASKATCHEWAN 
YUKON TERRITORY 

A structural comparison of the responses of US natural gas 
models, 18:7753 (RA;US) 

Canadian export potential for EMF 9 study, 18:7760 (RA;US) 

Canadian gas resource, 18:7761 (RA;US) 

EMF 9 scenario design (EMF WP 9.4), 18:7752 (RA;US) 
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CANADA 


EMF 9 scenarios Canadian natural gas: Potential demand and 
supply, 18:7757 (RA;US) 

Electric power in Canada, 1989, 18:9119 (R;CA) 

Electric power in Canada, 1990, 18:9120 (R;CA) 

Implementing the EMF 9 gas trade scenarios and interpreting 
the results, 18:7758 (RA;US) 

Notes for an address, 18:11452 (IA;CA) 

CANADIAN AECB 
Annual report 1989-90, 18:11609 (I;CA;In English, French) 
CANALS (WATERWAYS) 
See INLAND WATERWAYS 
CANCER 
See NEOPLASMS 
CANDU TYPE REACTORS 
See also BRUCE-1 REACTOR 
DARLINGTON-1 REACTOR 
GENTILLY-2 REACTOR 
PICKERING-1 REACTOR 
PICKERING-3 REACTOR 
RAJASTHAN-1 REACTOR 
Computer-Aided Design 

An integrated pip stress analysis and pipe support design envi- 
ronment for the CANDU 3 project, 18:8719 (IA;CA) 

An integrated pipe stress analysis and pipe support design envi- 
ronment for the CANDU 3 project, 18:8760 (IA;CA) 

Design 

CANDU 3 station layout for safety, licensability, constructability 
and operations, 18:8722 (IA;CA) 

Evolution of the CANDU control centre design process, 18:8871 
(IA;CA) 

Evolution of the CANDU control centre design process, 18:8875 
(IA;CA) 

Professional aspects of nuclear safety: A brief submitted to the 
Ontario Nuclear Safety Review, 18:8767 (1;CA) 

Earthquakes 

Seismic analysis impact on design concept of CANDU 3 reactor 
and fuelling machine support structure, 18:8761 (IA;CA) 

Seismic analysis impact on design concept of CANDU 8 reactor 
and fuelling machine support structure, 18:8720 (IA;CA) 

Fuel Management 

Conditioned minimization of fuel feed rate for a CANDU-600 

MWe reactor, 18:8751 (IA;CA) 
Fuel-Cladding Interactions 

An elasto-plastic model for mechanical contact between the pel- 
lets and sheath in CANDU nuclear fuel elements, 18:8717 
(IA;CA) 

An elasto-plastic model for mechanical contact between the pel- 
lets and sheath in CANDU nuclear fuel elements, 18:8755 
(IA;CA) 

Hydrodynamics 

Methodology for assessing channel thermalhydraulics and re- 
sultant pressure tube response for severe conditions, 18:8742 
(IA;CA) 

Methodology for assessing channel thermalhydraulies and re- 
sultant pressure tube response for severe conditions in 
CANDU, 18:8707 (IA;CA) 

Loss Of Coolant 


Temperature gradients on pressure tubes due to steam flow dur- 
ing stratified two-phase flow experiments, 18:8737 (IA;CA) 
Reactor Accidents 
Modular accident analysis program for CANDU reactors, 
18:8706 (IA;CA) 
Reactor Fueling 
CANDU 6 reactor shim operation: Fuel performance guidelines, 
18:8716 (IA;CA) 
CANDU 6 reactor shim operation: Fuel performance quidelines, 
18:8754 (IA;CA) 
Reactor Safety 
A nuclear community's perspective: A brief presented to the 
Ontario Nuclear Safety Review chaired by Dr. Kenneth Hare, 
18:8766 (I;CA) 
Comments on nuclear reactor safety in Ontario: A brief to the 
Ontario Nuclear Safety Review, 18:8764 (I;CA) 
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Safety Engineering 
Passive design improvements in CANDU, 18:8762 (IA;CA) 
Passive design options for CANDU, 18:8721 (IA;CA) 
Scram Rods 
Design and development of the high performance shutdown 
rods for the CANDU 3 reactor, 18:8867 (IA;CA) 
Design and development of the high performance shutdown 
rods for the CANDU 3 reactor, 18:8872 (IA;CA) 
Slightly Enriched Uranium 
Considerations on the SEU fuel cycle utilization in CANDU reac- 
tors, 18:8750 (iA;CA) 
Physical parameters of the one percent SEU-fuelled CANDU- 
6Mk1 core, 18:8715 (IA;CA) 
CANISTERS 
See CONTAINERS 


CANONICAL EQUATIONS 
See DIFFERENTIAL EQUATIONS 


CAPSULES (IRRADIATION) 
See IRRADIATION CAPSULES 
CAPTURE 
Nonstatistical effects in the radiative neutron capture in the en- 
ergy region from 10 keV to 3 MeV, 18:11048 (RA;CN) 
The evaluation of the *4'Am(n, +) cross section, 18:11050 
(RA;CN) 
CARBINOL 
See METHANOL 


CARBON 
See also ACTIVATED CARBON 
DIAMONDS 
FULLERENES 
GRAPHITE 

A thermal energy storage system for adsorbent low-pressure 
natural gas storage, 18:7773 (R;US) 

A thermal energy storage system for adsorbent low-pressure 
natural gas storage, 18:7776 (R;US) 

Chemical vapor infiltration of carbon fiber bundles, 18:9633 
(R;US) 

Definition of prominent thermal mechanisms associated with the 
buoyancy-induced transport of hafnium-carbide within a solid- 
ifying uranium-hafnium alloy, 18:9480 (R;US) 

Environmentally compatible energy development, 18:10190 
(IA;JP) 

Environmentally compatible energy development, 
(IA;JP;In Japanese) 

Environmentally compatible energy development, 
(IA;JP) 

Irradiation of thin targets of elemental carbon to improve the 
specific activity of carbon-11 produced from carbon-12, 
18:10011 (RA;CH) 

Tests of Hercules/Ultramet CVD coatings in hot hydrogen, 
18:9534 (R;US) 

The temperatures of negative pions in light ions collisions with 
carbon and tantalum nuclei at 4.2 A GeV/c, 18:10931 (R;RU) 

CARBON 11 

Automated carbon-11 radiopharmaceutical production, 18:8147 
(RA;CH) 

improving cancer treatment with cyclotron produced radionu- 
clides: Progress report, February 1987—September 1989, 
18:10357 (R;US) 

CARBON 12 REACTIONS 

Hadron jets and nucleon clusters in the relativistic nuclear colli- 
sions, 18:11106 (R;RU) 

Study of stochastic extensions of kinematic equations for kaon 
production below the nucleon-nucleon threshold, 18:11059 
(R;FR;In French) 

CARBON 12 TARGET 

Analyzing power in dtC—pX and dtC-—+pp(d)X reactions for 
fast protons scattered at large angles, 18:11103 (RA;RU) 

Barrier region resonance model for heavy ion resonances, 
18:11030 (1A;IN) 

Ellipsoidal deformations and fusion barrier decrease, 18:11094 
(IA;IN) 


18:10189 


18:10190 





Evidence for shape isomeric nature of '©O+'*C resonances at 
43..8 and 46.4 MeV in °8Si observed through selective ®Be 
decay, 18:11069 (IA;IN) 

Experimental studies of pion-nucleus interactions at intermedi- 
ate energies: Annual progress report, 18:11057 (R;US) 

Level density at high spins for the reactions 1*C('®O,1n)?7Si 
and 12C(1°O,1p)?’Al, 18:10983 (1A;IN) 

On mechanisms of the direct knock-out reaction of proton pairs 
from the carbon nucleus by 660 MeV protons, 18:11113 
(R;RU;In Russian) 

Search for strangeness abundant quark-gluon plasma _ in 
nucleus-nucleus collisions, 18:11107 (R;RU) 

Study of angular momentum in fusion reactions, 18:1 1088 (IA;IN) 

The rotation-vibration characteristics of the quasi-molecular res- 
onances, 18:11031 (IA;IN) 

CARBON 13 

A gas extraction system for the measurement of carbon dioxide 

and carbon isotopes in polar ice cores, 18:10307 (R;US) 
CARBON 13 TARGET 

A dynamical approach too intermediate energy nucleus-nucleus 
collisions, 18:11079 (IA;IN) 

Experimental studies of pion-nucleus interactions at intermedi- 
ate energies: Annual progress report, 18:11057 (R;US) 

Polarization characteristics in the 2-meson photoproduction on 
nuclei, 18:11114 (R;RU;In Russian) 

CARBON 14 
A massive neutrino in nuclear beta decay?, 18:10936 (R;US) 
CARBON CYCLE 

Carbon and biogeochemistry, 18:10225 (R;US) 

Research on the system towards improvement of CO2 fixability 
(reduction of the global CO2) based on biological methods, 
18:9146 (R;JP;In Japanese) 

CARBON DIOXIDE 
Air Pollution Abatement 

The role of the Federal Relighting Initiative in emission controls, 

18:9153 (R;US) 
Air Pollution Control 

Characterization and control of exhaust gas from diesel engine 

firing coal-water mixture, 18:9331 (R;US) 
Carbon 11 

Improvements in quality assurance of [carbon-11]raclopride, 

18:8152 (RA;CH) 
Chemical Analysis 

Development of gas chromatographic system for dissolved or- 
ganic carbon analysis in seawater: Annual progress report, 
18:10303 (R;US) 

Chemical Reactions 

Graphite burn-out resulting from carbon monoxide formation in 

C Pile, 18:8927 (R;US) 
Emission 

Evaluation of EC scenarios for CO2 emission reduction, 
18:9128 (R;NL) 

Investigation and study scenarios to introduce COz fixation tech- 
nologies in the energy sector. Il, 18:9147 (R;JP;In Japanese) 

Environmental Effects 

The implications of concurrent increases in temperature and 
CO? concentration for terrestrial C? photosynthesis, 18:10222 
(R;US) 

Environmental Impacts 

Global warming impacts of CFC alternative technologies: Com- 

bining fluorocarbon and COz effects, 18:10184 (R;US) 
Extraction 

A gas extraction system for the measurement of carbon dioxide 

and carbon isotopes in polar ice cores, 18:10307 (R;US) 
Hydrogenation 

Transportation technology for overseas clean-energies, 18:8255 
(IA;JP) 

Transportation technology for overseas clean-energies, 18:8253 
(IA;JP;In Japanese) 

Monitoring 
[Measurements of surface ocean carbon dioxide partial pres- 


sure during WOCE]: Summary of research progress, 
18:10300 (R;US) 


CARBON TETRACHLORIDE 


Pollution Abatement 
Systems analysis of energy technology and environment, 
18:9132 (IA;JP) 
Systems analysis of energy technology and environment, 
18:9131 (IA;JP;In Japanese) 
Production 


Laboratory studies of gas generation for the Waste Isolation Pi- 
lot Plant, 18:7982 (R;US) 


Separation Processes 

A calcium oxide sorbent process for bulk separation of carbon 
dioxide: Quarterly progress report No. 12, July 1992— 
September 1992, 18:9668 (R;US) 

A calcium oxide sorbent process for bulk separation of carbon 
dioxide: Quarterly progress report No. 9, January 1992— 
March 1992, 18:7542 (R;US) 

A calcium oxide sorbent process for bulk separation of carbon 
dioxide: Quarterly progress report 11, April 1992—June 1992, 
18:9667 (R;US) 

Stabilization 

Evaluation of EC scenarios for CO 2 emission reduction, 

18:9128 (R;NL) 
Taxes 

Investigation and study scenarios to introduce CO, fixation tech- 
nologies in the energy sector. Il, 18:9147 (R;JP;in Japanese) 

Systems analysis of energy technology and environment, 
18:9131 (IA;JP;in Japanese) 

Systems analysis of energy technology and environment, 
18:9132 (IA;JP) 

CARBON DIOXIDE FIXATION 

Investigation and study scenarios to introduce COz fixation tech- 
nologies in the energy sector. Il, 18:9147 (R;JP;in Japanese) 

Preliminary study on costs needed for solution of the global en- 
vironmental problem, 18:9149 (R;JP;In Japanese) 

Research on the system towards improvement of CO2 fixability 
(reduction of the global CO2) based on biological methods, 
18:9146 (R;JP;In Japanese) 

CARBON DIOXIDE LASERS 
COz laser beam propagation with ZnSe optics, 18:9874 (R;US) 
CARBON FIBERS 

Chemical vapor infiltration of carbon fiber bundles, 18:9633 

(R;US) 
CARBON MONOXIDE 

Characterization and control of exhaust gas from diesel engine 
firing coal-water mixture, 18:9331 (R;US) 

Chemistry of bimetallic and alloy surfaces: Progress report, 
June 1, 1990—September 11, 1992, 18:9719 (R;US) 

Comprehensive mechanisms for combustion chemistry: An ex- 
perimental and numerical study with emphasis on applied 
sensitivity analysis: Progress report, June 15, 1990—February 
1, 1993, 18:9777 (R;US) 

Gas fired Advanced Turbine System, 18:8566 (R;US) 

Use of natural gas to reduce emissions in waste combustors, 
18:7779 (R;US) 

[The biochemistry, bioenergetics, and physiology of the CO- 
dependent growth of Rhodospirillum rubrum]: Progress 
report, March 15, 1990-{1992], 18:8227 (R;US) 

CARBON STEELS 

Moessbauer and X-ray phase analysis of carburized steel, 
18:9443 (IA;AR) 

Summary of the WIPP materials interface interactions test: 
Metal corrosion, 18:7981 (R;US) 

The corrosion of carbon steel in aqueous lithium hydroxide un- 
der a hydrogen blanket, 18:9373 (R;CA) 

CARBON TETRACHLORIDE 

Destruction of UST organics and nitrates, polymeric organic 
wastes, and chlorocarbon solvents by steam reforming, 
18:9315 (R;US) 

Expedited response action proposal (EE/CA & EA) for 200 West 
Area carbon tetrachloride plume, 18:10235 (R;US) 

Soil vapor extraction test in a radiologically contaminated site, 
Hanford, Washington, 18:8093 (R;US) 
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CARBONATES 


CARBONATES 
See also POLYCARBONATES 
SODIUM CARBONATES 
URANIUM CARBONATES 

Development of a 1 kW internal reforming MCFC stack: Fourth 

semi-annual progress report, 18:9210 (R;NL) 
CARCINOGENESIS 

The selection and use of control groups in epidemiologic studies 

of radiation and cancer, 18:10443 (R;CA) 
CARCINOGENS 
Basic theory and methods of dosimetry for use in risk assess- 
ment of genotoxic chemicals: Final report, 18:10535 (R;SE) 
CARDIAC OUTPUT 
See BLOOD CIRCULATION 
CARDIOVASCULAR SYSTEM 
A model of the circulating blood for use in radiation dose calcu- 
lations, 18:10426 (R;US) 

CARLSON METHOD 

See DISCRETE ORDINATE METHOD 
CARS SPECTROSCOPY 

See RAMAN SPECTROSCOPY 
CASINGS 

See COVERINGS 
CASINGS (WELL) 

See WELL CASINGS 
CASKS 

See also SPENT FUEL CASKS 

Assessment of dose factor changes to spent fuel cask analyses, 
18:8047 (R;US) 

Stress analysis of closure bolts for shipping casks, 18:9814 
(R;US) 

CAST IRON 

Mechanical properties of ferritic and ferritic-pearlitic ductile iron, 

18:9514 (R;US) 
CASTING 

Technical development for the practical use of photovoltaic 
power system.: Research on crystalline silicon solar cell, 
18:8405 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Research on crystalline silicon solar cell, 
18:8349 (IA;JP;In Japanese) 

CASTOR TOKAMAK 

Fluctuation studies on CASTOR and ASDEX tokamaks at lower 
hybrid current drive, 18:11324 (R;CS) 

Measurements of the temperature in the edge plasma of the CAS- 
TOR tokamak by a triple Langmuir probe, 18:11323 (R;CS) 

CATALYST SUPPORTS 

SNL-1-Ceramic catalyst materials: Hydrous metal oxide ion- 
exchange supports for direct coal liquefaction, 18:7633 
(RA;US) 

CATALYSTS 

Model heterogeneous acid catalysts and metal-support interac- 
tions: A combined surface science and catalysis study, 
18:9739 (R;US) 

Chemical Activation 

Development of a 1 kW internal reforming MCFC stack: Fourth 
semi-annual progress report, 18:9210 (R;NL) 

Development of bituminous coal liquefaction.: Study on hydro- 
genation catalysts for the recycled solvent, 18:7609 (IA;JP) 

Development of bituminous coal liquefaction.: Study on hydro- 
genation catalysts for the recycled solvent, 18:7581 (IA;JP;In 
Japanese) 

Development of brown coal liquefaction.: Research on support 
for pilot plant, 18:7614 (IA;JP) 

Development of brown coal liquefaction.: Research on support 
for pilot plant, 18:7584 (IA;JP;ln Japanese) 

Development of coal liquefaction technology.: Development of 
bituminous coal liquefaction technology (research with a pilot 
plant), 18:7627 (IA;JP;In Japanese) 

Study on catalyst for upgrading technology of coal derived distil- 
lates, 18:7616 (IA;JP) 


Study on catalysts for upgrading technology of coal derived dis- 
tillates, 18:7587 (IA;JP;In Japanese) 
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Coal Liquefaction 
Development of brown coal liquefaction.: Research on support 
for pilot plant, 18:7614 (IA;JP) 
Development of brown coal liquefaction.: Research on support 
for pilot plant, 18:7584 (IA;JP;iIn Japanese) 
Studies on catalysts for coal liquefaction, 18:7611 (IA;JP) 
Studies on catalysts for coal liquefaction, 18:7567 (IA;JP;In 
Japanese) 
Coal Liquids 
Studies on catalysts for coal liquefaction, 18:7611 (IA;JP) 
Studies on catalysts for coal liquefaction, 18:7567 (IA;JP;In 
Japanese) 
Cobalt 
Study on catalyst for upgrading technology of coal derived distil- 
lates, 18:7616 (IA;JP) 
Study on catalysts for upgrading technology of coal derived dis- 
tillates, 18:7587 (IA;JP;in Japanese) 
Comparative Evaluations 
Transportation technology for overseas clean-energies, 18:8255 
(IA;JP) 
Transportation technology for overseas clean-energies, 18:8253 
(IA;JP;in Japanese) 
Correlations 
Fischer-Tropsch synthesis in supercritical reaction media: 
Progress report, July 10, 1992—September 30, 1992, 18:7564 
(R;US) 
Crystal Doping 
lron-57 Moessbauer spectroscopic studies of materials of com- 
position Fe,NbTiP30,2: materials with low concentrations of 
iron and the effects of treatment in air, 18:9623 (IA;AR) 
Deposition 
Development of brown coal liquefaction.: Research on support 
for pilot plant, 18:7584 (IA;JP;In Japanese) 
Development of brown coal liquefacticn.: Research on support 
for pilot plant, 18:7614 (IA;JP) 
Hydrocracking 
Studies on catalysts for coal liquefaction, 18:7567 (IA;JP;Iin 
Japanese) 
Studies on catalysts for coal liquefaction, 18:7611 (IA;JP) 
Hydrogen Transfer 
Mechanistic basis of the coal dissolution by hydrogen donor sol- 
vents.: Multi-stage coal liuefaction for the better liquid yield 
under milder conditions, 18:7572 (IA;JP;In Japanese) 
Mechanistic basis of the coal dissolution by hydrogen donor sol- 
vents.: Multi-stage coal liquefaction for the better liquid yield 
under milder conditions, 18:7600 (IA;JP) 
Hydrogenation 
Development of bituminous coal liquefaction.: Study on hydro- 
genation catalysts for the recycled solvent, 18:7609 (IA;JP) 
Development of bituminous coal liquefaction.: Study on hydro- 
genation catalysts for the recycled solvent, 18:7581 (IA;JP;In 
Japanese) 
lron Compounds 
Development of coal liquefaction technology.: Development of 
bituminous coal liquefaction technology (research with a pilot 
plant), 18:7627 (IA;JP;In Japanese) 
lron Sulfides 
Development of bituminous coal liquefaction.: Study on coal liq- 
uefaction conditions, 18:7579 (IA;JP;In Japanese) 
Development of bituminous coal liquefaction.: Study on coal liq- 
uefaction conditions, 18:7607 (IA;JP) 
Development of bituminous coal liquefaction.: Study on the syn- 
thetic iron sulfide catalyst, 18:7580 (IA;JP;ln Japanese) 
Development of bituminous coal liquefaction.: Study on the syn- 
thetic iron sulfide catalyst, 18:7608 (IA;JP) 
Moessbauer Effect 
Europium-151 Moessbauer spectroscopic and xanes investiga- 
tion of europium-exchanged Y-zeolite, 18:9625 (IA;AR) 
lron-57 Moessbauer spectroscopic studies of materials of com- 
position Fe,NbTiIP30;.: materials with low concentrations of 
iron and the effects of treatment in air, 18:9623 (IA;AR) 
Iron-57 Moessbauer spectroscopic study of iron oxide pillared 
clays synthesised by microwave heating, 18:9571 (iA;AR) 





Moessbauer analysis of iron compounds on two WGSR (water 
gas shift reaction) catalyst preparation methods, 18:9691 
(IA;AR) 

Moessbauer spectroscopy for the in situ characterisation of het- 
erogeneous catalysts, 18:11190 (IA;AR) 

Thermal effects in highly dispersed iron catalysts, 18:9692 (iA;AR) 

Molybdenum 

Study on catalyst for upgrading technology of coal derived distil- 
lates, 18:7616 (IA;JP) 

Study on catalysts for upgrading technology of coal derived dis- 
tillates, 18:7587 (IA;JP;In Japanese) 

Montmorillonite 

lron-57 Moessbauer spectroscopic study of iron oxide pillared 

clays synthesised by microwave heating, 18:9571 (IA;AR) 
Nickel 

Study on catalyst for upgrading technology of coal derived distil- 
lates, 18:7616 (IA;JP) 

Study on catalysts for upgrading technology of coal derived dis- 
tillates, 18:7587 (IA;JP;in Japanese) 

Performance Testing 

Activity testing of fine-particle size, unsupported, iron-based cat- 
alysts, 18:7634 (R;US) 

Advanced Coal Liquefaction Research and Development Facil- 
ity, Wilsonville, Alabama: Run 261 with lilinois No. 6 Burning 
Star Mine coal, 18:7552 (R;US) 

Computer-aided design of molecular catalysts for alkane oxida- 
tion using dodeca-substituted iron porphyrins, 18:9742 (R;US) 

Design of gasifiers to optimize fuel cell systems: Quarterly tech- 
nical progress report No. 6, January-March 1992, 18:9207 
(R;US) 

Development of a 1 kW internal reforming MCFC stack: Fourth 
semi-annual progress report, 18:9210 (R;NL) 

Photochemistry 

Research and development of photovoltaic power system.: Re- 
search and development of solar chemical energy conversion 
technology (research on photocatalyst for production of hy- 
drogen from water and fixationof carbon dioxide), 18:8330 
(IA;JP;In Japanese) 

Research and development of photovoltaic power system.: Re- 
search and development of solar chemical energy conversion 
technology (research on photocatalyst for production of hydro- 
gen from water and fixationof carbon dioxide), 18:8387 (IA;JP) 

Precursor 

The role of catalyst precursor anions in coal gasification: Fourth 

quarterly report, 18:7562 (R;US) 
Pyrite 

Development of brown coal liquefaction.: Research on support 
for pilot plant, 18:7584 (IA;JP;In Japanese) 

Development of brown coal liquefaction.: Research on support 
for pilot plant, 18:7614 (IA;JP) 

Service Life 

Study on catalyst for upgrading technology of coal derived distil- 
lates, 18:7616 (IA;JP) 

Study on catalysts for upgrading technology of coal derived dis- 
tillates, 18:7587 (IA;JP;In Japanese) 

Solvents 

Development of bituminous coal liquefaction.: Study on hydro- 
genation catalysts for the recycled solvent, 18:7581 (IA;JP;In 
Japanese) 

Development of bituminous coal liquefaction.: Study on hydro- 
genation catalysts for the recycled solvent, 18:7609 (IA;JP) 

Synthesis 

Development of bituminous coal liquefaction.: Study on the syn- 
thetic iron sulfide catalyst, 18:7608 (IA;JP) 

Development of bituminous coal liquefaction.: Study on the syn- 
thetic iron sulfide catalyst, 18:7580 (IA;JP;in Japanese) 

Tungsten 

Study on catalyst for upgrading technology of coal derived distil- 
lates, 18:7616 (IA;JP) 

Study on catalysts for upgrading technology of coal derived dis- 
tillates, 18:7587 (IA;JP;In Japanese) 

CATHODES 
See also PHOTOCATHODES 


CENTRAL REGION 


Development of solid oxide fuel cell (SOFC): Fourth semi-annual 
progress report: February 1992 - July 1992, 18:9211 (R;NL) 
CATION EXCHANGE CAPACITY 
See CATIONS 
CATIONS 

See also HYDROGEN IONS 1 PLUS 

Cation diffusion rates in selected silicate minerals, 18:10571 
(R;US) 

CAVITATION 

Scaling effects at onset of cavitation. Establishment of 
fundamental laws in consideration of the main influencing pa- 
rameters, 18:9844 (I;DE;in German) 

CAVITY RESONATORS 

Optical analysis of grazing incidence ring resonators for free- 
electron lasers: Final report, June 6, 1988-November 1, 
1989, 18:9882 (R;US) 

CDF 

See FERMILAB COLLIDER DETECTOR 
CEBAF ACCELERATOR 

Recirculation arcs optics, 18:9920 (R;FR) 
CELL GROWTH (ANIMAL) 

See ANIMAL CELLS 
CELL KILLING 

Apoptosis in lymphoid cells, 18:10471 (IA;AU) 

Cell death, 18:10468 (IA;AU) 

Incidence of radiation, hyperthermia, and drug-induced cell 
death (apoptosis) in neonatal tissues, 18:10469 (IA;AU) 

Kinetics of radiation-induced apoptosis of rat spermatogonia, 
18:10470 (IA;AU) 

The relationship between mode of cell death and sensitivity to 
radiation-induced DNA double strand breakage for mouse 
haemopoietic cell lines, 18:10472 (IA;AU) 

CELL MEMBRANES 

Dose changes of electrophoretic mobility of lymphocytes of rats’ 
peripheral blood at ®°Co gamma-radiation effect, 18:10508 
(RA;UA;In Russian) 

The changes of hematological indexes of peripheral blood and 
electrical properties of lymphocyte cell surface in rats, irradi- 
ated by gamma-quanta of ®°Co in sublethal doses, 18:10507 
(RA;UA;In Russian) 

CELLOBIOSE 
[Zeolite catalysis in conversion of cellulosics], 18:8225 (R;US) 
CELLS (ANIMAL) 
See ANIMAL CELLS 
CELLS (BACTERIAL) 
See BACTERIA 
CELLULASE 

Cellulase production by two mutant strain of Trichoderma longi- 
brachiatum Qm9414 and Rut C30, 18:8248 (R;ES;in Spanish) 

Cellulose fermentation by nitrogen-fixing anaerobic bacteria, 
18:8228 (R;US) 

The study of redox-active inorganic substituents of cellulase en- 
zyme: Quarterly report, 25 August-25 November 1992, 
18:8230 (R;US) 

CELLULASES 
See CELLULASE 
CELLULOLYTIC ACTIVITY 

Cellulose fermentation by nitrogen-fixing anaerobic bacteria, 

18:8228 (R;US) 
CEMENTS 

A thermodynamic model for blended cements, 18:7913 (R;GB) 

Biological toxicity evaluation of Hanford Site waste grouts, 
18:10539 (R;US) 

CENTRAL HEATING PLANTS 
Impact of operation and maintenance on the performance of en- 
ergy systems, 18:9314 (R;US) 
CENTRAL NUCLEAR EN ATUCHA REACTOR 
See ATUCHA REACTOR 
CENTRAL RECEIVER TEST FACILITY 

A summary of recent activities at the National Solar Thermal 

Test Facility, 18:8449 (R;US) 
CENTRAL REGION 
See USA 
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CENTRIFUGAL CONTACTORS 


CENTRIFUGAL CONTACTORS 
See EXTRACTION APPARATUSES 
CERAMIC MELTERS 
Determination of process conditions for the spray nozzle for the 
DWPF melter off-gas HEME, 18:8043 (R;US) 
CERAMICS 
Fabrication of ceramic membrane tubes for direct conversion of 
natural gas, 18:7749 (R;US) 
Bending 
Bending strength and fracture toughness of barium titanate and 
Macor, 18:9614 (R;NL) 
Bonding 
Development of ceramic gas turbine technology.: Research and 
development of heat-resistant ceramic materials for 300-kw 
class ceramic gas turbines for cogeneration, 18:9338 (RA;JP) 
Combustors 
Technical development of ceramic gas turbines.: 300 kW class 
regenerative two-shaft ceramic gas turbine for cogeneration, 
18:9560 (IA;JP;in Japanese) 
Electrochemistry 
PNL-1 Advanced materials and electrochemical processes in 
high-temperature solid electrolytes, 18:9221 (RA;US) 
Fabrication 
GT-1(A)-Modeling of fibrous preforms for CVD _ infiltration, 
18:9638 (RA;US) 
GT-1-Development of advanced fiber reinforced ceramics, 
18:9639 (RA;US) 
ORNL-1(C)-Iinterfaces and mechanical properties of continuous 
fiber-reinforced ceramic composites, 18:9644 (RA;US) 
Gas Compressors 
Technical development of ceramic gas turbines.: 300 kW class 
regenerative two-shaft ceramic gas turbine for cogeneration, 
18:9560 (IA;JP;In Japanese) 
Gas Turbines 
Outline of ceramic gas turbine R and D in Japan, 18:9282 (RA;FR) 
Glass 
Development of ceramic gas turbine technology.: Research and 
development of heat-resistant ceramic materials for 300-kw 
class ceramic gas turbines for cogeneration, 18:9338 (RA;JP) 
Glazes 
Bending strength and fracture toughness of barium titanate and 
Macor, 18:9614 (R;NL) 
Heat Resistant Materials 
Development of ceramic gas turbine technology.: Research and 
development of heat-resistant ceramic materials for 300-kw 
class ceramic gas turbines for cogeneration, 18:9338 (RA;JP) 
Interfaces 
Electron microscopical characterisation of interfaces in SOFC 
materials, 18:9222 (R;DK) 
Materials Testing 
NCAT-1-Mechanical properties testing of ceramic fiber-ceramic 
matrix composites, 18:9642 (RA;US) 
VPI-I-investigation of properties and performance of ceramic 
composite components, 18:9645 (RA;US) 
Mechanical Properties 
Development of ceramic gas turbine technology.: Research and 
development of heat-resistant ceramic materials for 300-kw 
class ceramic gas turbines for cogeneration, 18:9338 (RA;JP) 
NCAT-1-Mechanical properties testing of ceramic fiber-ceramic 
matrix composites, 18:9642 (RA;US) 
ORNL-1(C)-Interfaces and mechanical properties of continuous 
fiber-reinforced ceramic composites, 18:9644 (RA;US) 
VPI-I-investigation of properties and performance of ceramic 
composite components, 18:9645 (RA;US) 
Nondestructive Testing 
INEL-1(A)-Nondestructive evaluation of advanced ceramic com- 
posite materials, 18:9867 (RA;US) 
Powders 
Los Alamos National Laboratory final report, 18:9579 (R;US) 
Process Control 
Statistical process control program at a ceramics vendor facility: 
Final report, 18:9806 (R;US) 
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Residual Stresses 

Residual stress in ceramics and ceramic composites, 18:9586 

(R;SE) 
Silicon Nitrides 

Technical development of ceramic gas turbines.: 300 kW class 
regenerative two-shaft ceramic gas turbine for cogeneration, 
18:9560 (IA;JP;in Japanese) 

Sintering 

Los Alamos National Laboratory final report, 18:9579 (R;US) 

PNL-1 Advanced materials and electrochemical processes in 
high-temperature solid electrolytes, 18:9221 (RA;US) 

Substrates 

Development of fuel cell power generation techniques.: Funda- 
mental fabrication techniques of SOFC, 18:9214 (IA;JP;In 
Japanese) 

Superconducting Wires 
Research on oxide superconducting wire, 18:9525 (RA;FR) 
Thermal Shock 

Factors influencing the thermal shock behavior of ceramics, 

18:9553 (R;US) 
Tritium Recovery 

Effect of sweep gas composition on ionization chamber re- 
sponse in the BEATRIX-Il tritium recovery experiment, 
18:11434 (R;US) 

CERIUM 144 

Studies on inorganic exchanger: zirconium antimonate, 18:9711 
(R;IN) 

CERIUM COMPOUNDS 

See also CERIUM OXIDES 

Electronic structure and high pressure phase transition in LaSb 
and CeSb, 18:11200 (R;XA) 

CERIUM OXIDES 

ORNL-1(D)-Microwave sintering of ceramics for fuel cells, 

18:9589 (RA;US) 
CERN LEAR 

Development of an influence drift chamber for the measurement 
of associated strangeness production, 18:10108 (R;DE;In 
German) 

CESIUM 

Application of new composite ion exchangers for the removal of 
radionuclides from the primary coolant of water reactors. Pt. 
1, 18:8623 (RA;XA) 

Cesium separation using crystalline silicotitanate ion exchang- 
ers, 18:9705 (R;US) 

CESIUM 137 

An intercomparison of sampling techniques among five Euro- 
pean laboratories for measurements of radiocaesium in 
upland pasture and soil, 18:10262 (R;DK) 

Chernobyl: Final report on NINA’s radioecological programme 
1986 to 1990, 18:10257 (R;NO;In Norwegian) 

Contamination measurements in Austria and Germany, 
18:10327 (R;AT;In German) 

Monitoring of radionuclides in the Baltic Sea in 1988: Supple- 
ment 1 to Annual Report STUK-A-89, 18:10331 (R;Fl) 

CESIUM IODIDES 
NMS Prototype development final report, 18:9991 (R;US) 
Radiation damage in undoped Csl and Csi(Tl), 18:11223 (R;US) 
CHALCOPYRITE 

Magnetic and Moessbauer measurements on chalcopyrite 
(CuFeS,): evidence of a new magnetic phase below 50K, 
18:9456 (IA;AR) 

CHALKS 

See LIMESTONE 
CHANNELS (REACTOR) 

See REACTOR CHANNELS 
CHARGE CARRIERS 

Research and development of photovoltaic power system.: Re- 
search and development of amorphous solar cells (study of 
electronic states in a-Si from optical and optoelectronic prop- 
erties), 18:8287 (IA;JP;In Japanese) 

Research and development of photovoltaic power system.: Re- 
search and development of amorphous solar cells (study of 
electronic states in a-Si from optical and optoelectronic prop- 
erties), 18:8303 (IA;JP) 





Research and development of photovoltaic power system.: Re- 
search and development of amorphous solar cells (study of 
electronic states in a-Si from optical and optoelectronic prop- 
erties), 18:8287 (IA;JP;ln Japanese) 

Research and development of photovoltaic power system.: Re- 
search and development of amorphous solar cells (study of 
electronic states in a-Si from optical and optoelectronic prop- 
erties), 18:8303 (IA;JP) 

Research and development of photovoltaic power system.: Re- 
search and development of high-efficiency solar batteries 
(research on surface passivation for high-efficiency silicon so- 
lar cells), 18:8283 (IA;JP;In Japanese) 

Research and development of photovoltaic power system.: Re- 
search and development of amorphous solar cells (study of 
electronic states in a-Si from optical and optoelectronic prop- 
erties), 18:8303 (IA;JP) 

Research and development of photovoltaic power system.: Re- 
search and development of amorphous solar cells (study of 
electronic states in a-Si from optical and optoelectronic prop- 
erties), 18:8287 (IA;JP;In Japanese) 

Research and development of photovoltaic power system.: Re- 
search and development of amorphous solar cells (study of 
electronic states in a-Si from optical and optoelectronic prop- 
erties), 18:8303 (IA;JP) 

Research and development of photovoltaic power system.: Re- 
search and development of amorphous solar cells (study of 
electronic states in a-Si from optical and optoelectronic prop- 
erties), 18:8287 (IA;JP;in Japanese) 

Research and development of photovoltaic power system.: Re- 
search and development of high-efficiency solar batteries 
(research on surface passivation for high-efficiency silicon so- 
lar cells), 18:8299 (IA;JP) 

CHARGED PARTICLES 
See also ALPHA PARTICLES 
BETA PARTICLES 
DEUTERONS 
IONS 
TRITONS 

On the possible un observability of the Wu-Yang phase factor in 
curved space, 18:10597 (R;UA;In Russian) 

Studies of the ionization energy loss in the DELPHI TPC and 
the identification of quark and gluon jets in hadronic events at 
LEP, 18:10892 (R;SE) 

CHARGED-PARTICLE ACTIVATION 

See CHARGED PARTICLES 

CHARGED-PARTICLE TRANSPORT 
The 14th Werner Brandt workshop on charged particle penetra- 
tion phenomena, 18:11128 (R;US) 
CHARGING (REACTOR) 
See REACTOR FUELING 
CHARGING MACHINES (REACTOR) 
See REACTOR CHARGING MACHINES 
CHARM PARTICLES 

See also CHARMED BARYONS 

Charm and beauty physics at Fermilab, 18:10906 (RA;US) 

Experimental study of heavy flavor physics and SSC research 
and development at the University of Mississippi: Progress re- 
port, November 1, 1991—October 31, 1992, 18:10829 (R;US) 

Fermilab E791, 18:10818 (R;US) 

Physics of a high-luminosity Tau-Charm Factory, 18:10912 
(R;US) 

CHARMED BARYON RESONANCES 

See CHARMED BARYONS 

CHARMED BARYONS 

See also LAMBDA C PLUS BARYONS 

Charm strange baryons and the 1.5 prong, 18:10814 (R;US) 

Fermilab E791, 18:10818 (R;US) 

CHARMONIUM 

See also J PSI-3097 MESONS 

Charm and beauty physics at Fermilab, 18:10906 (RA;US) 

Low energy 6 physics at FNAL, 18:10678 (R;US) 

CHARS 
Assessment of coal hydrogasification, 18:7623 (IA;JP) 


CHEMICAL PLANTS 


Assessment of coal hydrogasification, 18:7593 (IA;JP;in Japan- 
ese) 

Assessment of coal hydrogasification, 18:7623 (IA;JP) 

Pyrolysis and gasification of coal at high temperatures: Quar- 
terly progress report No. 2, December 15, 1987—March 15, 
1988, 18:7546 (R;US) 

Second generation PFBC systems research and development: 
Phase 2, Topping combustor testing at UTSI, 18:7679 (R;US) 

TGA characterization of char reactivity, 18:7636 (R;US) 

CHEMICAL BONDS 

Research and development of photovoltaic power system.: Re- 
search and development of amorphous solar cells (theoretical 
study of the electronic states in a-Si by means of computer 
simulation), 18:8292 (IA;JP;In Japanese) 

Research and development of photovoltaic power system.: Re- 
search and development of amorphous solar cells (theoretical 
study of the electronic states in a-Si by means of computer 
simulations), 18:8308 (IA;JP) 

Research and development of photovoltaic power system.: Re- 
search and development of amorphous solar cells (theoretical 
study of the electronic states in a-Si by means of computer 
simulation), 18:8292 (IA;JP;In Japanese) 

Research and development of photovoltaic power system.: Re- 
search and development of amorphous solar ceils (theoretical 
study of the electronic states in a-Si by means of computer 
simulations), 18:8308 (IA;JP) 

Research and development of photovoltaic power system.: Re- 
search and development of amorphous solar cells (theoretical 
study of the electronic states in a-Si by means of computer 
simulation), 18:8292 (IA;JP;In Japanese) 

Research and development of photovoltaic power system.: Re- 
search and development of amorphous solar cells (theoretical 
study of the electronic states in a-Si by means of computer 
simulations), 18:8308 (IA;JP) 

CHEMICAL COMPOSITION 

Development of high efficiency waste power generation technol- 
ogy.: Development of corrosion-resistant superheater, 
18:8572 (IA;JP;in Japanese) 

CHEMICAL EFFLUENTS 

Environmental monitoring pian for the Oak Ridge Reservation, 
18:10308 (R;US) 

Portsmouth Gaseous Diffusion Plant environmental report for 
1991: Volume 4, 18:7817 (R;US) 

Quarterly Briefing Book on Environmental and Waste Manage- 
ment Activities, 18:8009 (R;US) 

CHEMICAL EXPLOSIVES 

Development of rate expressions for the thermal decomposition 
of RDX, 18:10163 (R;US) 

NTO polymorphs, 18:10162 (R;US) 

Ser:sitive detection of nitric oxide by 2-photon laser-induced fiu- 
orescence spectroscopy, 18:9703 (R;US) 


CHEMICAL FEEDSTOCKS 
Birch Plant Improvement Program, 18:7800 (R;US) 


CHEMICAL HEAT PUMPS 

Research and development of utilization technology of solar 
thermal system for industrial and other use.: Energy conver- 
sion technology using chemical reactions, 18:8457 (IA;JP;in 
Japanese) 

Research and development of utilization technology of solar 
thermal system for industrial and other use.: Energy conver- 
sion technology using chemical reaction, 18:8463 (IA;JP) 

Research and development of utilization technology of solar 
thermal system for industrial and other use.: Energy conver- 
sion technology using chemical reactions, 18:8457 (IA;JP;In 
Japanese) 

Research and development of utilization technology of solar 
thermal system for industrial and other use.: Energy conver- 
sion technology using chemical reaction, 18:8463 (IA;JP) 

CHEMICAL MUTAGENS 

See MUTAGENS 

CHEMICAL PLANTS 

Assessment of risks from hazards associated with industries 

and energy systems, 18:9139 (RA;XA) 
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CHEMICAL PLANTS 


Development of coal-based hydrogen production technology.: 
Evaluation of advanced materials by in-plant test, 18:7619 
(IA;JP) 

Development of coal-based hydrogen production technology.: 
Evaluation of advanced materials by in-plant test, 18:7590 
(IA;JP;in Japanese) 

Development of coal-based hydrogen production technology.: 
Evaluation of advanced materials by in-plant test, 18:7619 
(IA;JP) 

Development of coal-based hydrogen production technology.: 
Evaluation of advanced materials by in-plant test, 18:7590 
(IA;JP;In Japanese) 

CHEMICAL REACTION KINETICS 

See also COMBUSTION KINETICS 

Development of coal-based hydrogen production technology.: 
Research on support for design and operation of pilot plant, 
18:8196 (IA;JP;in Japanese) 

Development of coal-based hydrogen production technology.: 
Research on support for design and operation of pilot plant, 
18:8200 (IA;JP) 

Development of coal-based hydrogen production technology.: 
Research on support for design and operation of pilot plant, 
18:8196 (IA;JP;In Japanese) 

Thermodynamic and stochastic theory of hydrodynamic and 
power-producing processes: [Annual report], September 
1991—September 1992, 18:9715 (R;US) 

CHEMICAL REACTORS 

Characterization of the WRI entrained-flow reactor, 18:7782 
(R;US) 

Kinetics studies, thermal decomposition and effects of humidity 
and additives: Final report, June 1, 1990—June 30, 1991, 
18:7659 (R;US) 

The development of an integrated multistage fluid bed retorting 
process: Technical report, April 1, 1992-June 30, 1992, 
18:7785 (R;US) 

CHEMICAL VAPOR DEPOSITION 
Cold Plasma 

Research and development of photovoltaic power system.: 
Research and development of amorphous solar cells (investi- 
gation of defect states in amorphous silicon), 18:8304 (IA;JP) 

Research and development of photovoltaic power system.: 
Research and development of amorphous solar cells (investi- 
gation of defect states in amorphous silicon), 18:8288 
(IA;JP;in Japanese) 

Computerized Simulation 

GT-1(A)-Modeling of fibrous preforms for CVD _ infiltration, 

18:9638 (RA;US) 
Crystal Growth 

Research and development of photovoltaic power system.: 
Research and development of amorphous solar cells (investi- 
gation of defect states in amorphous silicon), 18:8288 
(IA;JP;In Japanese) 

Research and development of photovoltaic power system.: 
Research and development of amorphous solar cells (investi- 
gation of defect states in amorphous silicon), 18:8304 (IA;JP) 

Deposition 

Research and development of photovoltaic power system.: 
Research and development of amorphous solar cells (investi- 
gation of defect states in amorphous silicon), 18:8304 (IA;JP) 

Research and development of photovoltaic power system.: 
Research and development of amorphous solar cells (investi- 
gation of defect states in amorphous silicon), 18:8288 
(IA;JP;In Japanese) 

Electron Cyclotron-Resonance 

Investigation and application of microwave electron cyclotron res- 

onance plasma physical vapour deposition, 18:11218 (R;CN) 
Excitation 

Research and development of photovoltaic power system.: Re- 
search and development of amorphous solar cells (study of 
photo-CVD mechanism and film quiality of a-Si:H), 18:8307 
(IA;JP) 

Research and development of photovoltaic power system.: Re- 
search and development of amorphous solar cells (study of 
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photo-CVD mechanism and film quality of a-Si:H), 18:8291 
(IA;JP;In Japanese) 


Heat Treatments 

Analysis and evaluation for practical application of photovoltaic 
power generation system.: Analysis and evaluation for practi- 
cal application of amorphous solar cells (fundamental 
research on a-Si solar cell physics and structure, and fabrica- 
tion technologies), 18:8295 (IA;JP;in Japanese) 

Analysis and evaluation for practical application of photovoltaic 
power generation system.: Analysis and evaluation for practi- 
cal application of amorphous solar cells (fundamental 
research on a-Si solar cell physics and structure, and fabrica- 
tion technologies), 18:8311 (IA;JP) 

Hydrogen 

Analysis and evaluation for practical application of photovoltaic 
power generation system.: Analysis and evaluation for practi- 
cal application of amorphous solar cells (fundamental 
research on a-Si solar cell physics and structure, and fabrica- 
tion technologies), 18:8311 (IA;JP) 

Analysis and evaluation for practical application of photovoltaic 
power generation system.: Analysis and evaluation for practi- 
cal application of amorphous solar cells (fundamental 
research on a-Si solar cell physics and structure, and fabrica- 
tion technologies), 18:8295 (IA;JP;in Japanese) 

Research and development of photovoltaic power system.: Re- 
search and development of amorphous solar cells (study of 
photo-CVD mechanism and film quality of a-Si:H), 18:8291 
(IA;JP;In Japanese) 

Research and development of photovoltaic power system.: Re- 
search and development of amorphous solar cells (study of 


photo-CVD mechanism and film quiality of a-Si:H), 18:8307 
(IA;JP) 


Hydrogenation 


Analysis and evaluation for practical application of photovoltaic 
power generation system.: Analysis and evaluation for practi- 
cal application of amorphous solar cells (fundamental 
research on a-Si solar cell physics and structure, and fabrica- 
tion technologies), 18:8295 (IA;JP;in Japanese) 

Analysis and evaluation for practical application of photovoltaic 
power generation system.: Analysis and evaluation for practi- 
cal application of amorphous solar cells (fundamental 
research on a-Si solar cell physics and structure, and fabrica- 
tion technologies), 18:8311 (IA;JP) 


In-Situ Processing 

Analysis and evaluation for practical application of photovoltaic 
power generation system.: Analysis and evaluation for practi- 
cal application of amorphous solar cells (fundamental 
research on a-Si solar cell physics and structure, and fabrica- 
tion technologies), 18:8295 (IA;JP;In Japanese) 

Analysis and evaluation for practical application of photovoltaic 
power generation system.: Analysis and evaluation for practi- 
cal application of amorphous solar cells (fundamental 
research on a-Si solar cell physics and structure, and fabrica- 
tion technologies), 18:8311 (IA;JP) 


Optical Systems 

Research and development of photovoltaic power system.: Re- 
search and development of amorphous solar cells (study of 
photo-CVD mechanism and film quality of a-Si:H), 18:8291 
(IA;JP;In Japanese) 

Research and development of photovoltaic power system.: Re- 
search and development of amorphous solar cells (study of 
photo-CVD mechanism and film quiality of a-Si:H), 18:8307 
(IA;JP) 


Plasma Beam Injection 

Technical development for the practical use of photovoltaic 
power system.: Development of fabrication technology of 
amorphous silicon solar cells (film fabrication technology with 
new gas sources), 18:8398 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Development of fabrication technology of 
amorphous silicon solar cells (film fabrication technology with 
new gas sources), 18:8341 (IA;JP;in Japanese) 





Radicals 

Analysis and evaluation for practical application of photovoltaic 
power generation system.: Analysis and evaluation for practi- 
cal application of amorphous solar cells (fundamental 
research on a-Si solar cell physics and structure, and fabrica- 
tion technologies), 18:8295 (IA;JP;In Japanese) 

Analysis and evaluation for practical application of photovoltaic 
power generation system.: Analysis and evaluation for practi- 
cal application of amorphous solar cells (fundamental 
research on a-Si solar cell physics and structure, and fabrica- 
tion technologies), 18:8311 (IA;JP) 

Temperature 

Research and development of photovoltaic power system.: 
Research and development of amorphous solar cells (investi- 
gation of defect states in amorphous silicon), 18:8304 (IA;JP) 

Research and development of photovoltaic power system.: 
Research and development of amorphous solar cells (investi- 
gation of defect states in amorphous silicon), 18:8288 
(IA;JP;In Japanese) 

Temperature Range 0065-0273 K 

Research and development of photovoltaic power system.: 
Research and development of amorphous solar cells (investi- 
gation of defect states in amorphous silicon), 18:8288 
(IA;JP;In Japanese) 

Research and development of photovoltaic power system.: 
Research and development of amorphous solar cells (investi- 
gation of defect states in amorphous silicon), 18:8304 (IA;JP) 

CHEMICAL WASTES 

See also CHEMICAL EFFLUENTS 

Feasibility study for a plasma system to process mixed waste, 
18:7923 (R;US) 

Methane and methanol diffusion flames in supercritical water, 
18:9780 (R;US) 

Onsite well screening with a transportable gas chromatogra- 
phy/mass spectrometer system, 18:10275 (R;US) 

Process Waste Assessment for the Prototype Printed Wiring 
Laboratory, 18:9316 (R;US) 

Robotic system for decommissioning the Gunite tanks at Oak 
Ridge National Laboratory, Oak Ridge, Tennessee, 18:7911 
(R;US) 

CHEMILUMINESCENCE 

The automated system for the investigation of blood’s chemilu- 
minograms in dynamics of radiobiological experiment, 
18:10501 (RA;UA;In Russian) 

CHEMISTRY (WATER) 
See WATER CHEMISTRY 
CHERENKOV COUNTERS 
The DIRC counter: A new type of particle identification device 
for B factories, 18:10128 (R;US) 
CHERENKOV DETECTORS 
See CHERENKOV COUNTERS 
CHERNOBYLSK-4 REACTOR 

Chernobyl- evaluation of the consequences, 18:9172 (IA;AU) 

Contamination measurements in Austria and Germany, 
18:10327 (R;AT;In German) 

CHI RESONANCES 
See MESONS 
CHF-2800 RESONANCES 
See MESONS 
CHE-3455 RESONANCES 
See MESONS 
CHICKENS 

Control of Salmonella and other pathogenic and spoilage mi- 
croorganisms in poultry by gamma and electron irradiation: A 
review, 18:10387 (R;CA) 

Development of radicidized frozen poultry for distribution to 
army field units, 18:10399 (RA;IL) 

Radiation sterelization of chicken dejections for their incorpora- 
tion in animal feed, 18:10410 (R;DZ) 

CHILDREN 

Intergenerational transfers and the social discount rate, 18:9121 
(R;US) 

The development of early pediatric models and their application 
to radiation absorbed dose calculations, 18:10427 (R;US) 


CHROMODYNAMICS 


CHIMERAS 

Monochromosomal hybrids for the analysis of the human 

genome: Technical report, 18:10346 (R;US) 
CHINA 

12th annual progress report of the coal resources subcommit- 
tee, 18:7668 (1;JP;in Japanese) 

Global warming and options for China: energy and environmen- 
tal policy profile, 18:7667 (R;AT) 

Survey of geological structures in foreign countries.: Geological 
structures in the Tangkou mine lot, the Chining coal field, 
Shangdong, China, 18:7669 (IA;JP;in Japanese) 

Technological cooperation with the PR of China - joint research 
on methanol vehicles, 18:8257 (|;DE) 

CHLAMYDOMONAS 
Manipulating the chloroplast genome of Chlamydomonas: 
Present realities and future prospects, 18:8279 (R;US) 
CHLOR-ALKAL! INDUSTRY 
See CHLORINE 
SODIUM CARBONATES 
CHLORINATED AROMATIC HYDROCARBONS 

High energy decomposition of halogenated hydrocarbons: FY 
1992 final report, 18:8171 (R;US) 

Incineration of toluene and chlorobenzene in a laboratory incin- 
erator, 18:9776 (R;US) 

CHLORINE 

Assessment of risks from hazards associated with industries 
and energy systems, 18:9139 (RA;XA) 

Differential cross sections at 125 deg C for gamma-rays pro- 
duced from lithium, fluorine, sodium and chlorine under 14.9 
MeV neutron bombardments, 18:11046 (RA;CN) 

CHLORINE 36 

Using isotope CI to study utilization of Cl by crops and distri- 

bution and movement of Ci in soil, 18:10223 (R;CN) 
CHLORINE 37 TARGET 
A study of Gamow-Teller strength in A=37 nuclei, 18:11126 
(R;US) 
CHLORINE CHLORIDES 
See CHLORINE 
CHLORINE ISOTOPES 

See also CHLORINE 36 

Resonance Raman and far-infrared studies of isotopically disor- 
dered and mixed-halide halogen-bridged platinum chain 
solids, 18:9738 (R;US) 

CHLOROPHYLL 

Analysis of chlorophyll mutations induced by +-rays in barley 

(hordeum vulgare), 18:10422 (R;CN;In Chinese) 
CHLOROPLASTS 
Manipulating the chloroplast genome of Chlamydomonas: 
Present realities and future prospects, 18:8279 (R;US) 
CHRISTMAS TREES 
See WELLHEADS 
CHROMATID DELETIONS 
See CHROMOSOMAL ABERRATIONS 
CHROMIUM 

Codeposition of chromium and silicon onto iron-base alloys via 
pack cementation, 18:9508 (R;US) 

Magnetic susceptibility of V, Cr, Mn and Mo: Magnetism in Cr 
and Mn, 18:9406 (R;XA) 

Simultaneous chromizing-aluminizing coating of low alloy steels 
by a halide-activated pack cementation process, 18:9507 
(R;US) 

CHROMIUM STEELS 

Consideration of history dependent damage in creep crack 
growth, 18:9389 (R;US) 

Postirradiation deformation behavior in ferritic Fe-Cr alloys, 
18:9509 (R;US) 

Thermal behavior of bubbles and nitrides in a Cr-rich steel, 
18:9460 (IA;AR) 

CHROMIUM-MOLYBDENUM STEELS 

Codeposition of chromium and silicon onto iron-base alloys via 

pack cementation, 18:9508 (R;US) 
CHROMODYNAMICS 
See QUANTUM CHROMODYNAMICS 


ERA Vol. 18, No. 4 781 





CHROMOSOMAL ABERRATIONS 


CHROMOSOMAL ABERRATIONS 

Relationships between chromosomal aberrations at the first and 
second divisions following x-irradiation, and their association 
with clonogenic survival, 18:10475 (IA;AU) 

CHROMOSOME ABERRATIONS 

See CHROMOSOMAL ABERRATIONS 
CHROMOSOME EXCHANGES 

See CHROMOSOMAL ABERRATIONS 
CHROMOSOME FRAGMENTS 

See CHROMOSOMAL ABERRATIONS 
CIRCUIT BREAKERS 

Aging assessment of circuit breakers and relays, 18:9043 
(RA;US) 

High-voltage circuit breaker reliability data for use in system reli- 
ability studies-interim report CIGRE 13.06 working group, 
18:9077 (R;IT) 

Longitudinal insulation performance of HV circuit-breakers un- 
der joint effect of pollution and temporary overvoltages, 
18:9080 (R;IT) 

Reliability of high-voltage single pressure SF, circuit-breakers: 
Interim report on second international enquiry, 18:9078 (R;IT) 

CIRCUIT THEORY 
Preconditioned iterative methods for sparse linear algebra prob- 
lems arising in circuit simulation, 18:11517 (RA;US) 
CIRCUITS (ELECTRONIC) 
See ELECTRONIC CIRCUITS 
CIRCULATING FLUIDIZED BED BOILERS 
See CIRCULATING SYSTEMS 
FLUIDIZED BED BOILERS 
CIRCULATING SYSTEMS 

Coal type selection studies.: Coal selection studies for Chinese 
coal liquefaction, 18:7624 (IA;JP) 

Coal type selection studies.: Coal selection studies for Chinese 
coal liquefaction, 18:7594 (IA;JP;in Japanese) 

Coal type selection studies.: Coal selection studies for Chinese 
coal liquefaction, 18:7624 (IA;JP) 

CIRCULATION (BLOOD) 
See BLOOD CIRCULATION 
CISTRONS 
See GENES 
CITIES 
See URBAN AREAS 
CITRIC ACID 
Irradiation of citric acid and ferric citrate, 18:9754 (IA;AR) 
CIVIL ENGINEERING 

Practical improvement of the divide-and-conquer eigenvalue al- 

gorithms, 18:11488 (RA;US) 
CLAYS 

See also BENTONITE 

Mass transfer and sorptive properties of geological samples 
from the Drigg site, 18:7902 (R;GB) 

The Bacchus backfill experiment at the Hades underground re- 
search facility at Mol, Belgium, 18:7944 (R;XE) 

CLEANING 

See also DECONTAMINATION 

Development of a replacement for trichloroethylene in the two- 
stage cleaning process, 18:10167 (R;US) 

CLEBSCH-GORDAN COEFFICIENTS 

Generating function for Clebsch-Gordan coefficients of the 

SU,(2) quantum algebra, 18:10694 (R;BR) 
CLIFFORD ALGEBRA 

Extension problem for generalized multi-monogenic functions in 
Clifford analysis, 18:10588 (R;XA) 

The modular group and super-KMS functionals, 18:10647 (R;XA) 

CLIMATE MODELS 

Five year simulation based on present climates. Using general 
circulation model of dynamic meteorology laboratory, 18:9130 
(R;FR;In French) 

CLIMATIC CHANGE 

See also GREENHOUSE EFFECT 

Climate change in North-South perspective: Greenhouse gas 
emissions, climate change impacts and response options, 
18:9129 (R;NL) 

Does man change the climate?, 18:10191 (I;DE;In German) 
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The effects of climatic change on crop production, 18:10531 
(RA;Fi) 

Uncertain climate change in an intergenerational planning 
model, 18:9151 (R;NO) 

CLINTON P. ANDERSON MESON PHYSICS FACILITY 

See LAMPF LINAC 

CLOSTRIDIUM 

Biological production of ethanol from coal: Task 5 report, Eco- 
nomic evaluation, 18:8231 (R;US) 

Cellulose fermentation by nitrogen-fixing anaerobic bacteria, 
18:8228 (R;US) 

CLOUDS 

Analysis and evaluation for practical application of photovoltaic 
power generation system.: Analysis and evaluation of periph- 
eral technology for photovoltaic power system (analysis and 
evaluation of photovoltaic systems), 18:8384 (IA;JP;in Japan- 
ese) 

Analysis and evaluation for practical application of photovoltaic 
power generation system.: Analysis and evaluation of periph- 
eral technology for photovoltaic power system (analysis and 
evaluation on photovoltaic systems), 18:8439 (IA; JP) 

Diagnostic determination of boundary-layer cumulus clouds us- 
ing HAPEX aircraft data, 18:10182 (R;US) 

CLUSTERS (FUEL ELEMENTS) 

See FUEL ELEMENT CLUSTERS 

CLUSTERS (SOLID) 
See SOLID CLUSTERS 
CNA REACTOR 
See ATUCHA REACTOR 
CO-GENERATION 
See COGENERATION 
COAL 
See also BLACK COAL 
BROWN COAL 
COAL FINES 
Asia 

Proceedings of symposium on clean coal technology 1992, 

18:7518 (I;JP) 
Australia 

Clean coal technology in Australia, 18:7660 (IA;JP) 

Development of bituminous coal liquefaction.: Process variables 
study for NEDOL process, 18:7578 (IA;JP;In Japanese) 

Development of bituminous coal liquefaction.: Process variables 
study for NEDOL process, 18:7606 (IA;JP) 

Development of bituminous coal liquefaction.: Research on it/d 
process supporting unit (PSU), 18:7576 (IA;JP;In Japanese) 

Development of bituminous coal liquefaction.: Research on it/d 
process supporting unit (PSU), 18:7604 (IA;JP) 

Development of bituminous coal liquefaction.: Study on hydro- 
genation catalysts for the recycled solvent, 18:7609 (IA;JP) 

Development of bituminous coal liquefaction.: Study on hydro- 
genation catalysts for the recycled solvent, 18:7581 (IA;JP;In 
Japanese) 

Studies on the mechanism of direct hydrogenation reaction and 
prevention of coking, 18:7570 (IA;JP;In Japanese) 

Studies on the mechanism of direct hydrogenation reaction and 
prevention of coking, 18:7598 (IA;JP) 

Biodegradation 

Anaerobic processing of low-rank coals: Quarterly progress re- 
port, July 1-September 30, 1992, 18:7554 (R;US) 

Biological production of ethanol from coal: Task 5 report, Eco- 
nomic evaluation, 18:8231 (R;US) 

Development of biological coal gasification (MicGAS Process): 
Eighth quarterly report, 18:7543 (R;US) 

Molecular biological enhancement of coal biodesulfurization: Fi- 
nal technical report, 18:7551 (R;US) 

Bitumens 

Basic studies on the effects of coal properties on the liquefac- 
tion of coal and liquefaction process development, 18:7566 
(IA;JP;In Japanese) 

Basic studies on the effects of coal properties on the liquefaction 
of coal and liquefaction process development, 18:7610 (IA;JP) 





Catalysts 

Basic studies on the effects of coal properties on the liquefac- 
tion of coal and liquefaction process development, 18:7566 
(IA;JP;in Japanese) 

Basic studies on the effects of coal properties on the liquefaction 
of coal and liquefaction process development, 18:7610 (IA;JP) 

Catalytic Effects 

Development of bituminous coal liquefaction.: Process variables 
study for NEDOL process, 18:7578 (IA;JP;In Japanese) 

Development of bituminous coal liquefaction.: Process variables 
study for NEDOL process, 18:7606 (IA;JP) 

Chemical Feedstocks 

Development of coal-basaed hydrogen production technology.: 
Research on cleaning and handling of low-rank coals, 
18:8199 (IA;JP) 

Development of coal-based hydrogen production technology.: 
Design, construction and operational research of a pilot plant 
for coal-based hydrogen production, 18:8198 (IA;JP) 

Development of coal-based hydrogen production technology.: 
Design, construction and operational research of a pilot plant for 
coal-based hydrogen production, 18:8194 (IA;JP;In Japanese) 

Development of coal-based hydrogen production technology.: 
Research on cleaning and handling of low-rank coals, 
18:8195 (IA;JP;in Japanese) 

China 

Present situation of coal combustion technology and the envi- 

ronmental impacts in China, 18:7710 (IA;JP) 
Circulating Systems 

Development of bituminous coal liquefaction.: Study on hydro- 
genation catalysts for the recycled solvent, 18:7609 (IA;JP) 

Development of bituminous coal liquefaction.: Study on hydro- 
genation catalysts for the recycled solvent, 18:7581 (IA;JP;In 
Japanese) 

Cleaning 

Coal surface control for advanced physical fine coal cleaning 
technologies: Final report, September 19, 1988—August 31, 
1992, 18:7520 (R;US) 

Non-intrusive measurement of particle charge: Electrostatic dry 
coal cleaning: Technical progress report no. 5, July 1, 1992- 
September 30, 1992, 18:7525 (R;US) 

Coal Fines 

Development of coal-based hydrogen production technology.: 
Design, construction and operational research of a pilot plant for 
coal-based hydrogen production, 18:8194 (IA;JP;in Japanese) 

Development of coal-based hydrogen production technology.: 
Design, construction and operational research of a pilot plant 
for coal-based hydrogen production, 18:8198 (|A;JP) 

Coal Preparation 

Development of coal-basaed hydrogen production technology.: 
Research on cleaning and handling of low-rank coals, 
18:8199 (IA;JP) 

Development of coal-based hydrogen production technology.: 
Research on cleaning and handling of low-rank coals, 
18:8195 (IA;JP;In Japanese) 

Coal Rank 

Development of coal-basaed hydrogen production technology.: 
Research on cleaning and handling of low-rank coals, 
18:8199 (IA;JP) 

Development of coal-based hydrogen production technology.: 
Research on cleaning and handling of low-rank coals, 
18:8195 (IA;JP;in Japanese) 

Cocombustion 

AFBC co-firing of coal and hospital waste: Progress report, 

[February—April 1992], 18:7688 (R;US) 
Combustion 

Advanced coal reburning and sorbent injection, 18:7713 (R;US) 

Characterization and control of exhaust gas from diesel engine 
firing coal-water mixture, 18:9331 (R;US) 

Coal particle shape characterization: Measurement of 3- 
dimensional surface and volume, 18:7695 (R;US) 

Combustion of pulverized coal in counter-current flow: Annual 


scientific report, December 1, 1988-December 7, 1989, 
18:7697 (R;US) 


COAL 
Domestic Supplies 


Combustion of pulverized coal in counter-current flow: [Final re- 
port], December 7, 1988—April 30, 1991, 18:7698 (R;IL) 

FURNS3D: A computer code for radiative heat transfer in pulver- 
ized coal furnaces, 18:7675 (R;US) 

Greenhouse gas emissions from high demand, natural gas- 
intensive energy scenarios, 18:7666 (R;AT) 

Healy clean coal project: Technical quarterly progress report no. 
6, Apri+-June 1992, 18:7704 (R;US) 

High temperature filter materials, 18:7536 (R;US) 

Innovative Clean Coal Technology (ICCT): 500 MW demonstra- 
tion of advanced wall-fired combustion techniques for the 
reduction of nitrogen oxide (NOx) emissions from coal-fired 
boilers: Phase 2, Overfire air tests, 18:7700 (R;US) 

Innovative Clean Coal Technology (ICCT): 500 MW demonstra- 
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Sonic enhanced ash agglomeration and sulfur capture: Techni- 
cal progress report, April 1992—June 1992, 18:7541 (R;US) 

Combustion Kinetics 

Current status of low NOx combustion technologies in Japan, 

18:7674 (RA;FR) 
Combustion Products 

Integrated low emission cleanup system for direct coal-fueled 
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Fuels 
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Development of bituminous coal liquefaction.: Process variables 
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Development of bituminous coal liquefaction.: Process variables 
study for NEDOL process, 18:7606 (IA;JP) 
Development of bituminous coal liquefaction.: Research on 1t/d 
process supporting unit (PSU), 18:7604 (IA;JP) 
Development of bituminous coal liquefaction.: Research on 1t/d 
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Development of bituminous coal liquefaction.: Study on hydro- 
genation catalysts for the recycled solvent, 18:7609 (IA;JP) 
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Clean coal technology.: Option for Indonesia, 18:7708 (IA;JP) 
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Development of coal-basaed hydrogen production technology.: 
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Development of coal-based hydrogen production technology.: 
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Oxidation of coal and coal pyrite mechanisms and influence on 
surface characteristics: Technical progress report, September 
30, 1992, 18:7640 (R;US) 
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Development of coal-based hydrogen production technology.: 
Research on cleaning and handling of low-rank coals, 
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United States Department of Energy, 18:7707 (IA;JP) 
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Development of bituminous coal liquefaction.: Study on hydro- 
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Development of bituminous coal liquefaction.: Study on hydro- 
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The chemical enhancement of the triboelectric separation of coal 
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A new model of coal-water interaction and relevance for dewa- 
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The metered delivery of solids into pressure: A radically new 
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Clean coal technology in Australia, 18:7660 (IA;JP) 
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A new model of coal-water interaction and relevance for dewa- 
tering: Quarterly technical progress report, 1 March-31 May 
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Wyoming | 

Basic research on gasification characteristics of various coals, 
18:7601 (IA;JP) 

Basic research on gasification characteristics of various coals, 
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Development of bituminous coal liquefaction.: Research on it/d 
process supporting unit (PSU), 18:7604 (IA;JP) 

Development of bituminous coal liquefaction.: Research on 1t/d 
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COAL DEPOSITS 

See also COAL SEAMS 

12th annual progress report of the coal resources subcommit- 
tee, 18:7668 (I;JP;In Japanese) 

Survey of geological structures in foreign countries.: Geological 
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Shangdong, China, 18:7669 (IA;JP;in Japanese) 

COAL FINES 

Dewatering fine coal slurries by gel extraction: Final report, 
18:7529 (R;US) 
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cleaning technologies: Quarterly technical progress report 
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coal, 18:7705 (R;NL) 

Mineral transformations in air-staged combustion of pulverized 
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COAL GAS 
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dioxide: Quarterly progress report No. 9, January 1992— 
March 1992, 18:7542 (R;US) 

A calcium oxide sorbent process for bulk separation of carbon 
dioxide: Quarterly progress report 11, April 1992—June 1992, 
18:9667 (R;US) 

A calcium oxide sorbent process for bulk separation of carbon 
dioxide: Quarterly progress report No. 12, July 1992— 
September 1992, 18:9668 (R;US) 

Development of an entrained flow coal gasification power gener- 
ation pilot plant.: Status of development of 200t/d entrained 
flow coal gasification power generation plant, 18:7631 
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High temperature electrochemical separation of H2S from coal 
gasification process streams: Quarterly progress report, July 
1, 1992—September 30, 1992, 18:7563 (R;US) 

COAL GASIFICATION 

Pyrolysis and gasification of coal at high temperatures: Quar- 
terly progress report No. 2, December 15, 1987—March 15, 
1988, 18:7546 (R;US) 
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nical progress report No. 6, January-March 1992, 18:9207 
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The role of catalyst precursor anions in coal gasification: Fourth 
quarterly report, 18:7562 (R;US) 
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Development of technology for entrained flow coal gasification.: 
Coal selection for conversion, 18:7644 (IA;JP;In Japanese) 

Development of technology for entrained flow coal gasification.: 
Coal selection for conversion, 18:7645 (IA;JP) 
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Basic research on gasification characteristics of various coals, 
18:7601 (IA;JP) 

Development of coal-based hydrogen production technology.: 
Research on support for design and operation of pilot plant, 
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Development of coal-based hydrogen production technology.: 
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Development of technology for entrained flow coal gasification.: 
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Development of technology for entrained flow coal gasification.: 
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Coal Gas 

Development of an entrained flow coal gasification power gener- 
ation pilot plant.: Status of development of 200t/d entrained 
flow coal gasification power generation plant, 18:7631 
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Combined-Cycle Power Piants 

Session of coal energy technology.: Twelfth annual meeting on 
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Data Analysis 

Fundamental studies on improvement of the efficiency of coal 
gasification, 18:7574 (IA;JP;In Japanese) 

Fundamental studies on improvement of the efficiency of coal 

gasification, 18:7602 (IA;JP) 
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Fundamental studies on improvement of the efficiency of coal 
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Fundamental studies on improvement of the efficiency of coal 

gasification, 18:7602 (IA;JP) 
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18:8200 (IA;JP) 
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Entrainment 


Development of coal-based hydrogen production technology.: 
Research on support for design and operation of pilot plant, 
18:8200 (IA;JP) 

Development of coal-based hydrogen production technology.: 
Research on support for design and operation of pilot plant, 
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Development of technology for entrained flow coal gasification.: 
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Fluidized Beds 

Agglomeration in a fluidized bed using multiple jet streams, 
18:7531 (R;US) 

Fundamental studies on improvement of the efficiency of coal 
gasification, 18:7574 (IA;JP;In Japanese) 

Fundamental studies on improvement of the efficiency of coal 
gasification, 18:7602 (IA;JP) 
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Gas separations using ceramic membranes, 18:7537 (R;US) 

Integrated operation of a pressurized fixed bed gasifier and hot 
gas desulfurization system, 18:7533 (R;US) 
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Fundamental studies on improvement of the efficiency of coal 
gasification, 18:7574 (IA;JP;In Japanese) 

Fundamental studies on improvement of the efficiency of coal 
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Development of technology for entrained flow coal gasification.: 
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Development of coal-based hydrogen production technology.: 
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Coal mining in the energy policy of the Federal Republic of Ger- 
many in 1991, 18:7716 (1;DE;In German) 

The US coal industry, 1970-1990: Two decades of change, 
18:7715 (R;US) 

COAL LIQUEFACTION 

See also TSL PROCESS 

Coal liquefaction process streams characterization and evalua- 
tion: Quarterly technical progress report, July 1-September 
30, 1992, 18:7550 (R;US) 

Preconversion processing of bituminous coals: New directions 
to improved direct catalytic coal liquefaction: Quarterly report, 
July 1, 1992—September 30, 1992, 18:7558 (R;US) 
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Studies on the mechanism of direct hydrogenation reaction and 
prevention of coking, 18:7570 (IA;JP;in Japanese) 

Studies on the mechanism of direct hydrogenation reaction and 
prevention of coking, 18:7598 (IA;JP) 

Australia 

Development of brown coal liquefaction.: Research on support 
for pilot plant, 18:7584 (IA;JP;In Japanese) 

Development of brown coal liquefaction.: Research on support 
for pilot plant, 18:7614 (IA;JP) 

Development of coal liquefaction technology.: Results of Aus- 
tralian brown coal liquefaction project, 18:7629 (IA;JP;In 
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Session of coal energy technology.: Twelfth annual meeting on 
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Autoclaves 

Development of bituminous coal liquefaction.: Process variables 
study for NEDOL process, 18:7578 (IA;JP;In Japanese) 

Development of bituminous coal liquefaction.: Process variables 
study for NEDOL process, 18:7606 (IA;JP) 

Bench-Scale Experiments 

Development of bituminous coal liquefaction.: Study on coal lig- 
uefaction conditions, 18:7579 (IA;JP;In Japanese) 

Development of bituminous coal liquefaction.: Study on coal lig- 
uefaction conditions, 18:7607 (IA;JP) 

Bituminous Coal 

Development of bituminous coal liquefaction.: Process variables 
study for NEDOL process, 18:7578 (IA;JP;In Japanese) 

Development of bituminous coal liquefaction.: Process variables 
study for NEDOL process, 18:7606 (IA;JP) 

Development of bituminous coal liquefaction.: Research on it/d 
process supporting unit (PSU), 18:7576 (IA;JP;In Japanese) 

Development of bituminous coal liquefaction.: Research on 1t/d 
process supporting unit (PSU), 18:7604 (IA;JP) 

Development of bituminous coal liquefaction.: Study on coal liq- 
uefaction conditions, 18:7579 (IA;JP;in Japanese) 





Development of bituminous coal liquefaction.: Study on coal liq- 
uefaction conditions, 18:7607 (IA;JP) 

Development of bituminous coal liquefaction.: Study on hydro- 
genation catalysts for the recycled solvent, 18:7609 (IA;JP) 
Development of bituminous coal liquefaction.: Study on hydro- 
genation catalysts for the recycled solvent, 18:7581 (IA;JP;In 
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Brown Coal 

Development of brown coal liquefaction.: Development of tech- 
niques for upgrading coal oil from brown coal and blending the 
upgraded coal with oil products, 18:7583 (IA;JP;in Japanese) 

Development of brown coal liquefaction.: Development of tech- 
niques for upgrading coal oil from brown coal and blending 
the upgraded coal with oil products, 18:7613 (IA;JP) 

Development of brown coal liquefaction.: Research on support 
for pilot plant, 18:7614 (IA;JP) 

Development of brown coal liquefaction.: Research on support 
for pilot plant, 18:7584 (IA;JP;In Japanese) 

Development of brown coal liquefaction.: Study of a brown coal 
liquefaction with a 50 ton/day pilot plant, 18:7582 (IA;JP;In 
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Development of brown coal liquefaction.: Study of a brown coal 
liquefaction with a 50 ton/day pilot plant, 18:7612 (IA;JP) 

Development of coal liquefaction technology.: Results of Aus- 
tralian brown coal liquefaction project, 18:7629 (IA;JP;In 
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Catalyst Supports 

SNL-1-Ceramic catalyst materials: Hydrous metal oxide ion- 
exchange supports for direct coal liquefaction, 18:7633 
(RA;US) 

Catalysts 

Activity testing of fine-particle size, unsupported, iron-based cat- 
alysts, 18:7634 (R;US) 

Advanced Coal Liquefaction Research and Development Facil- 
ity, Wilsonville, Alabama: Run 261 with Illinois No. 6 Burning 
Star Mine coal, 18:7552 (R;US) 

Advanced, soluble hydroliquefaction and hydrotreating cata- 
lysts: Quarterly report No. 8, April 2, 1991—June 31, 1992, 
18:7556 (R;US) 

Development of bituminous coal liquefaction.: Study on hydro- 
genation catalysts for the recycled solvent, 18:7581 (IA;JP;In 
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Development of bituminous coal liquefaction.: Study on hydro- 
genation catalysts for the recycled solvent, 18:7609 (IA;JP) 
Development of brown coal liquefaction.: Research on support 
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Development of brown coal liquefaction.: Research on support 
for pilot plant, 18:7584 (IA;JP;In Japanese) 

Development of coal liquefaction technology.: Development of 
bituminous coal liquefaction technology (progress of research 
and.development with a 1V/d process support unit), 18:7628 
(IA;JP;In Japanese) 

Development of coal liquefaction technology.: Results of Aus- 
tralian brown coal liquefaction project, 18:7629 (IA;JP;In 
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Catalytic Cracking 

Basic studies on coal liquefaction reaction, reforming and uti- 
lization of liquefaction products, 18:7568 (IA;JP;In Japanese) 

Basic studies on coal liquefaction reaction, reforming and uti- 
lization of liquefaction products, 18:7596 (IA;JP) 

Catalytic Reforming 

Dissolution reaction of coal by hydrogen-donating aromatic sol- 
vent and development of effective catalyst, 18:7571 (IA;JP;In 
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Dissolution reaction of coal by hydrogen-donating aromatic sol- 
vent and development of effective catalyst, 18:7599 (IA;JP) 

Chemical Reaction Kinetics 

Coal liquefaction process streams characterization and evalua- 
tion: Quarterly technical progress report, April 1-June 30, 
1992, 18:7549 (R;US) 

Selective solvent absorption in coal conversion: Quarterly re- 
port, April 1, 1992-June 30, 1992, 18:7649 (R;US) 


COAL LIQUEFACTION 
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China 

Coal type selection studies.: Coal selection studies for Chinese 
coal liquefaction, 18:7594 (IA;JP;in Japanese) 

Coai type selection studies.: Coal selection studies for Chinese 
coal liquefaction, 18:7624 (IA;JP) 

Circulating Systems 

Coal type selection studies.: Coal selection studies for Chinese 
coal liquefaction, 18:7594 (IA;JP;in Japanese) 

Coal type selection studies.: Coal selection studies for Chinese 
coal liquefaction, 18:7624 (IA;JP) 

Coal Liquids 

Basic studies on coal liquefaction reaction, reforming and uti- 
lization of liquefaction products, 18:7568 (IA;JP;in Japanese) 

Basic studies on coal liquefaction reaction, reforming and uti- 
lization of liquefaction products, 18:7596 (IA; JP) 

Development of bituminous coal liquefaction.: Process variables 
study for NEDOL process, 18:7578 (IA;JP;in Japanese) 

Development of bituminous coal liquefaction.: Process variables 
study for NEDOL process, 18:7606 (IA;JP) 

Development of bituminous coal liquefaction.: Research on 1t/d 
process supporting unit (PSU), 18:7604 (IA;JP) 

Development of bituminous coal liquefaction.: Research on it/d 
process supporting unit (PSU), 18:7576 (IA;JP;In Japanese) 

Development of brown coal liquefaction.: Development of tech- 
niques for upgrading coal oil from brown coal and blending 
the upgraded coal with oil products, 18:7613 (IA;JP) 

Development of brown coal liquefaction.: Development of tech- 
niques for upgrading coal oil from brown coal and blending the 
upgraded coal with oil products, 18:7583 (IA;JP;in Japanese) 

Coking 

Studies on the mechanism of direct hydrogenation reaction and 
prevention of coking, 18:7598 (IA;JP) 

Studies on the mechanism of direct hydrogenation reaction and 
prevention of coking, 18:7570 (IA;JP;in Japanese) 

Construction 

Development of coal liquefaction technology.: Development of 
bituminous coal liquefaction technology (research with a pilot 
plant), 18:7627 (IA;JP;In Japanese) 

Dissolution 

Mechanistic basis of the coal dissolution by hydrogen donor sol- 
vents.: Multi-stage coal liquefaction for the better liquid yield 
under milder conditions, 18:7600 (IA;JP) 

Mechanistic basis of the coal dissolution by hydrogen donor sol- 
vents.: Multi-stage coal liuefaction for the better liquid yield 
under milder conditions, 18:7572 (IA;JP;iIn Japanese) 

Economic Analysis 

Advanced direct liquefaction concepts for PETC generic units: 
Quarterly technical progress report, July 1992—September 
1992, 18:7557 (R;US) 

Development of bituminous coal liquefaction.: Liquefaction of 
cleaned or blended coals, 18:7605 (IA;JP) 

Development of bituminous coal liquefaction.: Liquefaction of 
cleaned or blended coals, 18:7577 (IA;JP;In Japanese) 

Development of bituminous coal liquefaction.: Process variables 
study for NEDOL process, 18:7606 (IA;JP) 

Development of bituminous coal liquefaction.: Process variables 
study for NEDOL process, 18:7578 (IA;JP;In Japanese) 

Development of bituminous coal liquefaction.: Study on hydro- 
genation catalysts for the recycled solvent, 18:7581 (IA;JP;In 
Japanese) 

Development of bituminous coal liquefaction.: Study on hydro- 
genation catalysts for the recycled solvent, 18:7609 (IA;JP) 

Engineering 

Development of coal liquefaction technology.: Development of 
bituminous coal liquefaction technology (research with a pilot 
plant), 18:7627 (IA; JP;In Japanese) 

Hydrocracking 

Basic studies on coal liquefaction reaction, reforming and uti- 
lization of liquefaction products, 18:7568 (IA;JP;in Japanese) 

Basic studies on coal liquefaction reaction, reforming and uti- 
lization of liquefaction products, 18:7596 (IA;JP) 

Hydrogenation 

Basic studies on coal liquefaction reaction, reforming and uti- 

lization of liquefaction products, 18:7568 (IA;JP;in Japanese) 
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COAL LIQUEFACTION 
Hydrogenation 


Basic studies on coal liquefaction reaction, reforming and uti- 
lization of liquefaction products, 18:7596 (IA;JP) 

Development of brown coal liquefaction.: Research on support 
for pilot plant, 18:7584 (IA;JP;In Japanese) 

Development of brown coal liquefaction.: Research on support 
for pilot plant, 18:7614 (IA; JP) 

Development of coal liquefaction technology.: Results of Aus- 
tralian brown coal liquefaction project, 18:7629 (IA;JP;In 
Japanese) 

Mechanistic basis of the coal dissolution by hydrogen donor sol- 
vents.: Multi-stage coal liquefaction for the better liquid yield 
under milder conditions, 18:7600 (IA;JP) 

Mechanistic basis of the coal dissolution by hydrogen donor sol- 
vents.: Multi-stage coal liuefaction for the better liquid yield 
under milder conditions, 18:7572 (IA;JP;In Japanese) 

international Cooperation 

Development of brown coal liquefaction.: Research on support 
for pilot plant, 18:7614 (IA;JP) 

Development of brown coal liquefaction.: Research on support 
for pilot plant, 18:7584 (IA;JP;in Japanese) 

Japan 

Development of brown coal liquefaction.: Research on support 
for pilot plant, 18:7584 (IA;JP;in Japanese) 

Development of brown coal liquefaction.: Research on support 
for pilot plant, 18:7614 (IA;JP) 

Oll Yields 

Development of bituminous coal liquefaction.: Process variables 
study for NEDOL process, 18:7578 (IA;JP;in Japanese) 

Development of bituminous coal liquefaction.: Process variables 
study for NEDOL process, 18:7606 (IA;JP) 

Operation 

Development of coal liquefaction technology.: Development of 
bituminous coal liquefaction technology (research with a pilot 
plant), 18:7627 (IA;JP;In Japanese) 

Performance 

Coal type selection studies.: Coal selection studies for Chinese 
coal liquefaction, 18:7594 (IA;JP;in Japanese) 

Coal type selection studies.: Coal selection studies for Chinese 
coal liquefaction, 18:7624 (IA;JP) 

Performance Testing 

Development of bituminous coal liquefaction.: Process variables 
study for NEDOL process, 18:7606 (IA;JP) 

Development of bituminous coal liquefaction.: Process variables 
study for NEDOL process, 18:7578 (IA;JP;In Japanese) 

Petroleum 

Development of brown coal liquefaction.: Development of tech- 
niques for upgrading coal oil from brown coal and blending 
the upgraded coal with oil products, 18:7613 (IA;JP) 

Development of brown coal liquefaction.: Development of tech- 
niques for upgrading coal oil from brown coal and blending the 
upgraded coal with oil products, 18:7583 (IA;JP;In Japanese) 

Pilot Plants 

Development of brown coal liquefaction.: Research on support 
for pilot plant, 18:7614 (IA;JP) 

Development of brown coal liquefaction.: Research on support 
for pilot plant, 18:7584 (IA;JP;in Japanese) 

Development of brown coal liquefaction.: Study of a brown coal 
liquefaction with a 50 ton/day pilot plant, 18:7582 (IA;JP;In 
Japanese) 

Development of brown coal liquefaction.: Study of a brown coal 
liquefaction with a 50 ton/day pilot plant, 18:7612 (IA;JP) 

Development of coal liquefaction technology.: Development of 
bituminous coal liquefaction technology (research with a pilot 
plant), 18:7627 (1A;JP;In Japanese) 

Development of coal liquefaction technology.: Results of Aus- 
tralian brown coal liquefaction project, 18:7629 (IA;JP;In 
Japanese) 

Session of coal energy technology.: Twelfth annual meeting on 
NEDO's projects, 18:7626 (I;JP;in Japanese) 

Pressure Dependence 

Development of coal liquefaction technology.: Development of 
bituminous coal liquefaction technology (progress of research 
and development with a 1t/d process support unit), 18:7628 
(IA;JP;In Japanese) 
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Process Development Units 

Development of bituminous coal liquefaction.: Process variables 
study for NEDOL process, 18:7578 (IA;JP;in Japanese) 

Development of bituminous coal liquefaction.: Process variables 
study for NEDOL process, 18:7606 (IA;JP) 

Development of bituminous coal liquefaction.: Research on it/d 
process supporting unit (PSU), 18:7604 (IA;JP) 

Development of bituminous coal liquefaction.: Research on it/d 
process supporting unit (PSU), 18:7576 (IA;JP;in Japanese) 

Development of coal liquefaction technology.: Development of 
bituminous coal liquefaction technology (progress of research 
and development with a 1t/d process support unit), 18:7628 
(IA;JP;In Japanese) 

Session of coal energy technology.: Twelfth annual meeting on 
NEDO's projects, 18:7626 (i;JP;In Japanese) 

Solubility 

Dissolution reaction of coal by hydrogen-donating aromatic sol- 
vent and development of effective catalyst, 18:7599 (IA;JP) 

Dissolution reaction of coal by hydrogen-donating aromatic sol- 
vent and development of effective catalyst, 18:7571 (IA;JP;In 
Japanese) 

Solvents 

Dissolution reaction of coal by hydrogen-donating aromatic sol- 
vent and development of effective catalyst, 18:7599 (IA; JP) 

Dissolution reaction of coal by hydrogen-donating aromatic sol- 
vent and development of effective catalyst, 18:7571 (IA;JP;In 
Japanese) 

Valves 

Development of machinery and materials for plant.: Develop- 
ment of slurry letdown valves, 18:7585 (IA;JP;in Japanese) 

Development of machinery and materials for plant.: Develop- 
ment of slurry letdown valves, 18:7622 (IA;JP) 

COAL LIQUEFACTION PLANTS 

Development of bituminous coal liquefaction.: Engineering, con- 
struction and operation of 150t/d coal liquefaction pilot plant, 
18:7575 (1A;JP;In Japanese) 

Development of bituminous coal liquefaction.: Engineering, con- 
struction and operation of 150t/d coal liquefaction pilot plant, 
18:7603 (IA;JP) 

Development of bituminous coal liquefaction.: Study on the syn- 
thetic iron sulfide catalyst, 18:7580 (IA;JP;in Japanese) 

Development of bituminous coal liquefaction.: Study on the syn- 
thetic iron sulfide catalyst, 18:7608 (IA; JP) 

Development of bituminous coal liquefaction.: Study on the syn- 
thetic iron sulfide catalyst, 18:7580 (IA;JP;in Japanese) 

Development of bituminous coal liquefaction.: Study on the syn- 
thetic iron sulfide catalyst, 18:7608 (IA;JP) 

COAL LIQUIDS 
Aniline 

Study of upgrading technology of coal derived distillates, 
18:7615 (IA;JP) 

Study of upgrading technology of coal derived distillates, 
18:7586 (IA;JP;In Japanese) 

Aromatics 

Basic studies on coal liquefaction reaction, reforming and uti- 
lization of liquefaction products, 18:7596 (IA; JP) 

Basic studies on coal liquefaction reaction, reforming and uti- 
lization of liquefaction products, 18:7568 (IA;JP;in Japanese) 

Brown Coal 

Technologies for preservation of the environment.: Study of toxi- 
cological and environmental effects of coal-derived liquids, 
18:7618 (IA;JP) 

Technologies for preservation of the environment.: Study of toxi- 
cological and environmental effects of coal-derived liquids, 
18:7589 (IA;JP;In Japanese) 

Catalytic Cracking 

Basic studies on coal liquefaction reaction, reforming and uti- 
lization of liquefaction products, 18:7568 (IA;JP;In Japanese) 

Basic studies on coal liquefaction reaction, reforming and uti- 
lization of liquefaction products, 18:7596 (IA;JP) 

Chemical Analysis 

Coal liquefaction process streams characterization and evalua- 
tion: Quarterly technical progress report, July 1-September 
30, 1992, 18:7550 (R;US) 





Coal liquefaction process streams characterization and evalua- 
tion: Quarterly technical progress report, April 1—June 30, 
1992, 18:7549 (R;US) 

Distillation 

Development of brown coal liquefaction.: Development of tech- 
niques for upgrading coal oil from brown coal and blending 
the upgraded coal with oil products, 18:7613 (IA;JP) 

Development of brown coal liquefaction.: Development of tech- 
niques for upgrading coal oil from brown coal and blending the 
upgraded coal with oil products, 18:7583 (IA;JP;in Japanese) 

Environmental Eftects 

Technologies for preservation of the environment.: Study of toxi- 
cological and environmental effects of coal-derived liquids, 
18:7589 (IA;JP;in Japanese) 

Technologies for preservation of the environment.: Study of toxi- 
cological and environmental effects of coal-derived liquids, 
18:7618 (IA;JP) 

Gas Olls 

Development of brown coal liquefaction.: Development of tech- 
niques for upgrading coal oil from brown coal and blending 
the upgraded coal with oil products, 18:7613 (IA;JP) 

Development of brown coal liquefaction.: Development of tech- 
niques for upgrading coal oil from brown coal and blending the 
upgraded coal with oil products, 18:7583 (IA;JP;in Japanese) 

Gasoline 

Development of brown coal liquefaction.: Development of tech- 
niques for upgrading coal oil from brown coal and blending 
the upgraded coal with oil products, 18:7613 (IA;JP) 

Development of brown coal liquefaction.: Development of tech- 
niques for upgrading coal oil from brown coal and blending the 
upgraded coal with oil products, 18:7583 (IA;JP;In Japanese) 

Health Hazards 

Technologies for preservation of the environment.: Study of toxi- 
cological and environmental effects of coal-derived liquids, 
18:7589 (IA;JP;in Japanese) 

Technologies for preservation of the environment.: Study of toxi- 
cological and environmental effects of coal-derived liquids, 
18:7618 (IA;JP) 

Hydrocracking 

Basic studies on coal liquefaction reaction, reforming and uti- 
lization of liquefaction products, 18:7568 (IA;JP;in Japanese) 

Basic studies on coal liquefaction reaction, reforming and uti- 
lization of liquefaction products, 18:7596 (IA;JP) 

Studies on catalysts for coal liquefaction, 18:7567 (IA;JP;In 
Japanese) 

Studies on catalysts for coal liquefaction, 18:7611 (IA;JP) 

Hydrogenation 

Basic studies on coal liquefaction reaction, reforming and uti- 
lization of liquefaction products, 18:7568 (IA;JP;in Japanese) 

Basic studies on coal liquefaction reaction, reforming and uti- 
lization of liquefaction products, 18:7596 (IA;JP) 

Kerosene 

Development of brown coal liquefaction.: Development of tech- 
niques for upgrading coal oil from brown coal and blending 
the upgraded coal with oil products, 18:7613 (IA;JP) 

Development of brown coal liquefaction.: Development of tech- 
niques for upgrading coal oil from brown coal and blending the 
upgraded coal with oil products, 18:7583 (IA;JP;in Japanese) 

Mutagenesis 

Mutagenicity of six DMSO and Tween 80-solvated mild gasifica- 

tion products in Salmonella typhimurium, 18:10533 (R;US) 
Oll Yields 

Development of bituminous coal liquefaction.: Research on 1tv/d 
process supporting unit (PSU), 18:7604 (IA;JP) 

Development of bituminous coal liquefaction.: Research on itv/d 
process supporting unit (PSU), 18:7576 (IA;JP;In Japanese) 

Organic Nitrogen Compounds 

Development of technology for the separation and utilization of 
heteroatomic compounds from coal-derived liquids, 18:7588 
(IA;JP;In Japanese) 

Development of technology for the separation and utilization of 
meteroatomic compounds from coal-derived liquids, 18:7617 
(IA;JP) 


COAL MINING 


Organic Oxygen Compounds 

Development of technology for the separation and utilization of 
heteroatomic compounds from coal-derived liquids, 18:7588 
(IA;JP;In Japanese) 

Development of technology for the separation and utilization of 
meteroatomic compounds from coal-derived liquids, 18:7617 
(IA;JP) 

Organic Sulfur Compounds 

Development of technology for the separation and utilization of 
heteroatomic compounds from coal-derived liquids, 18:7588 
(IA;JP;in Japanese) 

Development of technology for the separation and utilization of 
meteroatomic compounds from coal-derived liquids, 18:7617 
(IA;JP) 

Pilot Plants 

Development of brown coal liquefaction.: Development of tech- 
niques for upgrading coal oil from brown coal and blending the 
upgraded coal with oil products, 18:7583 (IA;JP;In Japanese) 

Development of brown coal liquefaction.: Development of tech- 
niques for upgrading coal oil from brown coal and blending 
the upgraded coal with oil products, 18:7613 (IA;JP) 

Technologies for preservation of the environment.: Study of toxi- 
cological and environmental effects of coal-derived liquids, 
18:7589 (IA;JP;In Japanese) 

Technologies for preservation of the environment.: Study of toxi- 
cological and environmental effects of coal-derived liquids, 
18:7618 (IA;JP) 

Purification 

High temperature ceramic membrane reactors for coal liquid up- 
grading: Quarterly report No. 11, March 21, 1992—June 20, 
1992, 18:7548 (R;US) 


Pyrroles 

Study of upgrading technology of coal derived distillates, 
18:7615 (IA;JP) 

Study of upgrading technology of coal derived distillates, 
18:7586 (IA;JP;ln Japanese) 

Refining 

Development of brown coal liquefaction.: Development of tech- 
niques for upgrading coal oil from brown coal and blending 
the upgraded coal with oil products, 18:7613 (IA;JP) 

Development of brown coal liquefaction.: Development of tech- 
niques for upgrading coal oil from brown coal and blending the 
upgraded coal with oil products, 18:7583 (IA;JP;in Japanese) 

Study of upgrading technology of coal derived distillates, 
18:7586 (IA;JP;In Japanese) 

Study of upgrading technology of coal derived distillates, 
18:7615 (IA;JP) 

Study on catalyst for upgrading technology of coal derived distil- 
lates, 18:7616 (IA;JP) 

Study on catalysts for upgrading technology of coal derived dis- 
tillates, 18:7587 (IA;JP;In Japanese) 


Reformer Processes 
Basic studies on coal liquefaction reaction, reforming and uti- 
lization of liquefaction products, 18:7568 (IA;JP;ln Japanese) 
Basic studies on coal liquefaction reaction, reforming and uti- 
lization of liquefaction products, 18:7596 (IA; JP) 


Separation Processes 

Development of technology for the separation and utilization of 
heteroatomic compounds from coal-derived liquids, 18:7588 
(IA;JP;In Japanese) 

Development of technology for the separation and utilization of 
meteroatomic compounds from coal-derived liquids, 18:7617 
(IA;JP) 

Storage Facilities 

Development of coal liquefaction technology.: Development of 
bituminous coal liquefaction technology (progress of research 
and development with a 1t/d process support unit), 18:7628 
(IA;JP;In Japanese) 

COAL MINING 

Clean coal technology in Australia, 18:7660 (IA;JP) 

Coal mining in the energy policy of the Federal Republic of Ger- 
many in 1991, 18:7716 (1;DE;In German) 
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COAL PREPARATION 
Agglomeration 


COAL PREPARATION 
Agglomeration 

Development of coal-basaed hydrogen production technology.: 
Research on cleaning and handling of low-rank coals, 
18:8199 (IA;JP) 

Development of coal-based hydrogen production technology.: 
Research on cleaning and handling of low-rank coals, 
18:8195 (IA;JP;In Japanese) 

Bhumens 

Development of coai-basaed hydrogen production technology.: 
Research on cleaning and handling of low-rank coals, 
18:8199 (IA;JP) 

Development of coal-based hydrogen production technology.: 
Research on cleaning and handling of low-rank coals, 
18:8195 (IA;JP;in Japanese) 

Deashing 

Development of coal-basaed hydrogen production technology.: 
Research on cleaning and handling of low-rank coals, 
18:8199 (IA;JP) 

Development of coal-based hydrogen production technology.: 
Research on cleaning and handling of low-rank coals, 
18:8195 (IA;JP;In Japanese) 

Development of technology for entrained flow coal gasification.: 
Research and development of coal cleaning system, 18:7527 
(IA;JP) 

Development of technology for entrained flow coal gasification.: 
Research and development of coal cleaning system, 18:7526 
(IA;JP;In Japanese) 

Denitrification 

Development of coal-basaed hydrogen production technology.: 
Research on cleaning and handling of low-rank coals, 
18:8199 (IA;JP) 

Development of coal-based hydrogen production technology.: 
Research on cleaning and handling of low-rank coals, 
18:8195 (IA;JP;In Japanese) 

Desuifurization 

Development of coal-basaed hydrogen production technology.: 
Research on cleaning and handling of low-rank coals, 
18:8199 (IA;JP) 

Development of coal-based hydrogen production technology.: 
Research on cleaning and handling of low-rank coals, 
18:8195 (IA;JP;In Japanese) 

Flotation 

Control of pyrite surface chemistry in physical coal cleaning: 
Twelfth quarterly technical progress report, June 1, 1992— 
August 31, 1992, 18:7521 (R;US) 

Engineering development of advanced physical fine coal cleaning 
technologies: Froth flotation: Quarterly technical progress re- 
port No. 16, July 1, 1992-September 30, 1992, 18:8583 (R;US) 

Materials Recovery 

Development of coal-basaed hydrogen production technology.: 
Research on cleaning and handling of low-rank coals, 
18:8199 (IA;JP) 

Development of coal-based hydrogen production technology.: 
Research on cleaning and handling of low-rank coals, 
18:8195 (IA;JP;In Japanese) 

Microorganisms 

Development of coal-basaed hydrogen production technology.: 
Research on cleaning and handling of low-rank coals, 
18:8199 (IA;JP) 

Development of coal-based hydrogen production technology.: 
Research on cleaning and handling of low-rank coals, 
18:8195 (IA;JP;In Japanese) 

Optimization 

Development of bituminous coal liquefaction.: Liquefaction of 
cleaned or blended coals, 18:7577 (IA;JP;in Japanese) 

Development of bituminous coal liquefaction.: Liquefaction of 
cleaned or blended coals, 18:7605 (JA;JP) 

Development of technology for entrained flow coal gasification.: 
Research and development of coal cleaning system, 18:7526 
(IA;JP;In Japanese) 

Development of technology for entrained flow coal gasification.: 


Research and development of coal cleaning system, 18:7527 
(IA;JP) 
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COAL RANK 
Chemical Analysis 

Coal type selection studies.: Coal selection studies for Chinese 
coal liquefaction, 18:7594 (IA;JP;In Japanese) 

Coal type selection studies.: Coal selection studies for Chinese 
coal liquefaction, 18:7624 (IA;JP) 

Development of technology for entrained flow coal gasification.: 
Coal selection for conversion, 18:7644 (IA;JP;In Japanese) 

Development of technology for entrained flow coal gasification.: 
Coal selection for conversion, 18:7645 (IA;JP) 


Chemical Properties 
Coal type selection studies.: Coal selection studies for Chinese 
coal liquefaction, 18:7624 (IA;JP) 
Coal type selection studies.: Coal selection studies for Chinese 
coal liquefaction, 18:7594 (IA;JP;ln Japanese) 
China 
Coal type selection studies.: Coal selection studies for Chinese 
coal liquefaction, 18:7594 (IA;JP;In Japanese) 
Coal type selection studies.: Coal selection studies for Chinese 
coal liquefaction, 18:7624 (IA;JP) 


Classification 

Coal type selection studies.: Coal selection studies for Chinese 
coal liquefaction, 18:7594 (IA;JP;In Japanese) 

Coal type selection studies.: Coal selection studies for Chinese 
coal liquefaction, 18:7624 (IA;JP) 

Development of technology for entrained flow coal gasification.: 
Coal selection for conversion, 18:7644 (iA;JP;ln Japanese) 

Development of technology for entrained flow coal gasification.: 
Coal selection for conversion, 18:7645 (IA;JP) 


Coal Gasification 
Basic research on gasification characteristics of various coals, 
18:7601 (IA;JP) 
Basic research on gasification characteristics of various coals, 
18:7573 (IA;JP;in Japanese) 
Coal Liquefaction 
Basic studies on the effects of coal properties on the liquefaction 
of coal and liquefaction process development, 18:7610 (IA;JP) 
Basic studies on the effects of coal properties on the liquefac- 
tion of coal and liquefaction process development, 18:7566 
(IA;JP;In Japanese) 
Development of technology for entrained flow coal gasification.: 
Coal selection for conversion, 18:7644 (IA;JP;ln Japanese) 
Development of technology for entrained flow coal gasification.: 
Coal selection for conversion, 18:7645 (IA;JP) 


Macerals 
Development of technology for entrained flow coal gasification.: 
Coal selection for conversion, 18:7645 (IA;JP) 
Development of technology for entrained flow coal gasification.: 
Coal selection for conversion, 18:7644 (IA;JP;In Japanese) 


Physical Properties 

Basic studies on the effects of coal properties on the liquefac- 
tion of coal and liquefaction process development, 18:7566 
(IA;JP;in Japanese) 

Basic studies on the effects of coal properties on the liquefaction 
of coal and liquefaction process development, 18:7610 (IA;JP) 

Coal type selection studies.: Coal selection studies for Chinese 
coal liquefaction, 18:7594 (IA;JP;ln Japanese) 

Coal type selection studies.: Coal selection studies for Chinese 
coal liquefaction, 18:7624 (IA;JP) 


Resource Assessment 
Coal type selection studies.: Coal selection studies for Chinese 
coal liquefaction, 18:7594 (IA;JP;in Japanese) 
Coal type selection studies.: Coal selection studies for Chinese 
coal liquefaction, 18:7624 (IA;JP) 
Resource Potential 
Development of technology for entrained flow coal gasification.: 
Coal selection for conversion, 18:7644 (IA;JP;in Japanese) 
Development of technology for entrained flow coal gasification.: 
Coal selection for conversion, 18:7645 (IA;JP) 
COAL RESERVES 
Clean coal technology.: Option for Indonesia, 18:7708 (IA; JP) 





COAL SEAMS 
Survey for arranging infrastructure conditions for importing for- 
eign coals.: Circumstances around coal in Mongolia, 18:7670 
(IA;JP;In Japanese) 
COAL-DERIVED LIQUIDS 
See COAL LIQUIDS 


COAL-FIRED GAS TURBINES 
Commercialization of coal-fueled gas turbine systems, 18:7681 
(R;US) 
High-pressure ceramic air heater for indirectly fired gas turbine 
applications, 18:7685 (R;US) 
COAL-OIL MIXTURES 
See COAL 
FUEL SLURRIES 
COATED FUEL PARTICLES 
An experimental study on burning of HTGR graphite ball- 
element by a fixed bed burner, 18:7826 (R;CN;In Chinese) 
Fission product released experiment of coated fuel particles, 
18:8667 (R;CN) 
Nontraditional mounting media for the preparation of advanced 
materials, 18:9669 (R;US) 
Research and development of HTR fuel element, 18:8666 (R;CN) 
Single ball-element combustion process for HTGR fuel repro- 
cessing, 18:7827 (R;CN;In Chinese) 
COATING (SURFACE) 
See SURFACE COATING 
COATING PROCESSES 
See SURFACE COATING 


COATINGS 
See also PROTECTIVE COATINGS 
SPRAYED COATINGS 
Research and development of photovoltaic power system.: Re- 
search and development of high-efficiency solar batteries 
(research on low temperature deposition of polycrystalline 


thin films), 18:8301 (IA;JP) 

Research and development of photovoltaic power system.: Re- 
search and development of high-efficiency solar batteries 
(research on low temperature deposition of polycrystalline 
thin films), 18:8285 (IA;JP;In Japanese) 

Research and development of photovoltaic power system.: Re- 
search and development of high-efficiency solar batteries 
(research on low temperature deposition of polycrystalline 
thin films), 18:8301 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Development of fabrication technology of 
amorphous silicon solar cells (film fabrication technology with 
new gas sources), 18:8341 (IA;JP;in Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Development of fabrication technology of 
amorphous silicon solar cells (film fabrication technology with 
new gas sources), 18:8398 (IA;JP) 

COBALT 

Super-pure steels for nuclear power, 18:8592 (RA;XA) 

[Elemental and muttlayer large moment thin film ferromagnets]: 
Progress report, August 1991-{1992], 18:9397 (R;US) 

COBALT ALLOYS 

Creep-induced magnetic anisotropy in Cos7-Fe-Ni-Si-B amor- 

phous alloys, 18:9448 (IA;AR) 
COBALT COMPLEXES 

Moessbauer characterization of iron and cobalt dinitrosyls 
derivates of 1.1'-bis(diphenylphosphino) ferrocene, 18:11188 
(IA;AR) 

COBALT SILICIDES 

Trim simulations and possible studies for edge-on ion irradiation 

of electron microscope specimens, 18:11221 (R;US) 
COGENERATION 

A desiccant/steam-injected gas-turbine industrial cogeneration 
system, 18:9291 (R;US) 

Cogeneration with heavy fuel engine generator set, 18:9281 
(RA;FR) 

Cogeneration: technico-economic assessment in the French 
context, 18:9284 (RA;FR) 


COLLISION MATRIX 


Development of ceramic gas turbine technology.: Research and 
development of heat-resistant ceramic materials for 300-kw 
class ceramic gas turbines for cogeneration, 18:9838 (RA;JP) 

Eleventh annual conference on energy conservation and stor- 
age technologies, 18:9215 (R;JP) 

Systems analysis of energy technology and environment, 
18:9131 (IA;JP;In Japanese) 

Systems analysis of energy technology and environment, 
18:9132 (IA;JP) 

Technical development of ceramic gas turbines.: 300 kW class 
regenerative two-shaft ceramic gas turbine for cogeneration, 
18:9560 (IA;JP;ln Japanese) 

The 1 MW-Makila TI turboalternator for cogeneration applica- 
tions, 18:9283 (RA;FR) 

Trend of development of gas turbine cogeneration system, 
18:9285 (RA;FR) 

COGENERATION PLANTS 
See DUAL-PURPOSE POWER PLANTS 
COHERENT ANTF-STOKES RAMAN SPECTROSCOPY 
See RAMAN SPECTROSCOPY 
COHERENT PRODUCTION 

Experimental realization of coherent control and stimulated 

symmetry breaking, 18:10764 (RA;IL) 
COINCIDENCE METHODS 

See also COINCIDENCE SPECTROMETRY 

Absolute gamma intensity measure of Si-31, 18:10070 (1;BR;In 
Portuguese) 

COINCIDENCE SPECTROMETRY 

Application of the -+-y-coincidences method with summation of 
amplitudes of coinciding pulses to investigate radioactive nu- 
clei decay schemes. The scheme of +-transitions in ?Lu — 
170Vb decay, 18:11025 (R;RU;In Russian) 

COKE 

Coal based nuclear graphites for the new production gas cooled 
reactor: Quarterly technical report, April 1, 1992—June 30, 
1992, 18:8670 (R;US) 

Coal based nuclear graphites for the new production gas cooled 
reactor: Quarterly technical report, January 1, 1992—March 
31, 1992, 18:8669 (R;US) 

Nuclear technique uses in high furnace from Paulista Siderurgy 
company (COSIPA), 18:8173 (I;BR;In Portuguese) 

COKE-OVEN GAS 

See COAL GAS 

COLD NEUTRONS 

See also ULTRACOLD NEUTRONS 

Possible chopper-monochromator for cold neutrons, 18:8801 
(R;RU) 

COLD PRESSING 

Finite element modeling of the hydroforming press: Final report, 

18:9808 (R;US) 
COLD STORAGE 

Economic assessment of the thin polymer icemaker, 18:9321 
(R;US) 

COLLECTIVE ACCELERATORS 

See also ELECTRON-RING ACCELERATORS 

An experimental program for collective acceleration of ions us- 
ing intense relativistic electron beams, 18:9953 (R;IN) 

Experimental data on collection efficiency of ionization chamber 
in pulsed-swept beam, 18:10360 (R;IT) 

COLLECTIVE MODEL 
Configuration space Faddeev calculations: Progress report, 1 
November 1991-31 October 1992, 18:10578 (R;US) 
COLLEGES 
See EDUCATIONAL FACILITIES 
COLLIDER DETECTOR AT FERMILAB 
See FERMILAB COLLIDER DETECTOR 
COLLIDING BEAMS 

Emittance growth due to beam-gas scattering, 18:9936 (R;JP) 

The Landau-Pomeranchuk-Migdal effect and suppression of 
beamstrahlung and bremsstrahlung in linear colliders, 
18:9946 (R;US) 

The rise of colliding beams, 18:9910 (R;US) 

COLLISION MATRIX 

See S MATRIX 
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COLLISIONAL PLASMA 


COLLISIONAL PLASMA 

Electric conductivity in tokamaks and extended neoclassical 

theory, 18:11297 (R;IT) 
COLLISIONLESS PLASMA 

On short large amplitude magnetic structures in the vicinity of 
the quasi-paralle! region of the earth’s bow shock, 18:10623 
(RA;FR) 

Transformation of energy and momentum due to Landau damp- 
ing in time, 18:11321 (R;CS) 

ULF/ELF electromagnetic waves associated with the quasi- 
perpendicular earth's bow shock crossings, 18:10625 (RA;FR) 

COLOGNE SPIRITS 

See ETHANOL 

COLORADO 

1992 Colorado Economic Impact Study for the US Department 
of Energy and Colorado Department of Health Uranium Mill 
Tailings Remedial Action (UMTRA) Project: Preliminary final, 
18:8069 (R;US) 

Mitigation action plan for remedial action at the Uranium Mill 
Tailing Sites and Disposal Site, Rifle, Colorado: Final report, 
18:8061 (R;US) 

COLUMBIA RIVER 

Control of information on Columbia River, 18:8952 (R;US) 

Hanford Environmental Dose Reconstruction Project monthly 
report, November 1992, 18:10520 (R;US) 

COLUMNS (MECHANICAL) 
See MECHANICAL STRUCTURES 

COMBINED GAS AND STEAM CYCLE POWER PLANTS 
See COMBINED-CYCLE POWER PLANTS 

COMBINED STEAM-POWER GENERATION 
See COGENERATION 

COMBINED-CYCLE POWER PLANTS 

Chemical Reactors 

Development of an entrained flow coal gasification power gener- 
ation pilot plant.: Status of development of 200t/d entrained 
flow coal gasification power generation plant, 18:7631 
(IA;JP;in Japanese) 

Coal Gasification 

Development of an entrained flow coal gasification power gener- 
ation pilot plant.: Status of development of 200t/d entrained 
flow coal gasification power generation plant, 18:7631 
(IA;JP;in Japanese) 

Development of technology for entrained flow coal gasification.: 
Development of entrained flow coal gasification pilot plant, 
18:7620 (IA;JP) 

Development of technology for entrained flow coal gasification.: 
Development of entrained flow coal gasification pilot plant, 
18:7591 (IA;JP;In Japanese) 

Development of technology for entrained flow coal gasification.: 
Support research for the development of a 200t/d entrained 
flow coal gasification combined cycle power generation pilot 
plant(Materials inspection ofthe 40t/d pilot plant on its disman- 
tlement), 18:7621 (IA;JP) 

Development of technology for entrained flow coal gasification.: 
Support research for the development of 200t/d entrained 
flow coal gasification combined cycle power jeneration pilot 
plant(materials inepection of the 40t/d pilot plant on its dis- 
montiement), 18:7592 (IA;JP;In Japanese) 

Combustors 

Development of an entrained flow coal gasification power gener- 
ation pilot plant.: Status of development of 200t/d entrained 
flow coal gasification power generation plant, 18:7631 
(IA;JP;in Japanese) 

Control Systems 

Development of an entrained flow coal gasification power gener- 
ation pilot plant.: Status of development of 200t/d entrained 
flow coal gasification power generation plant, 18:7631 
(IA;JP;In Japanese) 

Energy Efficiency 

Studies on safety of hydrogen.: Study of hydrogen combusting 
turbines, 18:8570 (IA;JP;In Japanese) 

Studies on safety of hydrogen.: Study of hydrogen combusting 
turbines, 18:8571 (IA;JP) 
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Entrainment 

Development of an entrained flow coal gasification power gener- 
ation pilot plant.: Status of development of 200t/d entrained 
flow coal gasification power generation plant, 18:7631 
(IA;JP;in Japanese) 

Development of technology for entrained flow coal gasification.: 
Development of entrained flow coal gasification pilot plant, 
18:7591 (IA;JP;In Japanese) 

Development of technology for entrained flow coal gasification.: 
Development of entrained flow coal gasification pilot plant, 
18:7620 (IA;JP) 

Development of technology for entrained flow coal gasification.: 
Support research for the development of 200t/d entrained 
flow coal gasification combined cycle power jeneration pilot 
plant(materials inepection of the 40t/d pilot plant on its dis- 
montlement), 18:7592 (IA;JP;In Japanese) 

Development of technology for entrained flow coal gasification.: 
Support research for the development of a 200t/d entrained 
flow coal gasification combined cycle power generation pilot 
plant(Materials inspection ofthe 40t/d pilot plant on its disman- 
tlement), 18:7621 (IA;JP) 

Furnaces 

Development of technology for entrained flow coal gasification.: 
Development of entrained flow coal gasification pilot plant, 
18:7620 (IA;JP) 

Development of technology for entrained flow coal gasification.: 
Development of entrained flow coal gasification pilot plant, 
18:7591 (IA;JP;In Japanese) 

Gas Turbines 

Air extraction and LBTU coal gas combustion in gas turbines for 
IGCC systems, 18:8567 (R;US) 

Development of technology for entrained flow coal gasification.: 
Development of entrained flow coal gasification pilot plant, 
18:7591 (IA;JP;In Japanese) 

Development of technology for entrained flow coal gasification.: 
Development of entrained flow coal gasification pilot plant, 
18:7620 (IA;JP) 

Studies on safety of hydrogen.: Study of hydrogen combusting 
turbines, 18:8571 (IA;JP) 

Studies on safety of hydrogen.: Study of hydrogen combusting 
turbines, 18:8570 (IA;JP;in Japanese) 

Operation 

Development of an entrained flow coal gasification power gener- 
ation pilot plant.: Status of development of 200t/d entrained 
flow coal gasification power generation plant, 18:7631 
(IA;JP;In Japanese) 

Pilot Plants 

Development of technology for entrained flow coal gasification.: 
Development of entrained flow coal gasification pilot plant, 
18:7591 (IA;JP;In Japanese) 

Development of technology for entrained flow coal gasification.: 
Development of entrained flow coal gasification pilot plant, 
18:7620 (IA;JP) 

Development of technology for entrained flow coal gasification.: 
Support research for the development of a 200t/d entrained 
flow coal gasification combined cycle power generation pilot 
plant(Materials inspection ofthe 40t/d pilot plant on its disman- 
tlement), 18:7621 (IA;JP) 

Development of technology for entrained flow coal gasification.: 
Support research for the development of 200t/d entrained 
flow coal gasification combined cycle power jeneration pilot 
plant(materials inepection of the 40t/d pilot plant on its dis- 
montlement), 18:7592 (IA;JP;In Japanese) 

Simulation 

Development of an entrained flow coal gasification power gener- 
ation pilot plant.: Status of development of 200t/d entrained 
flow coal gasification power generation plant, 18:7631 
(IA;JP;In Japanese) 

COMBUSTION 
See also FLUIDIZED-BED COMBUSTION 


Alr Pollution Abatement 
Present situation of coal combustion technology and the envi- 
ronmental impacts in China, 18:7710 (IA;JP) 





Bollers 
Present situation of coal combustion technology and the envi- 
ronmental impacts in China, 18:7710 (IA;JP) 
Chemical Reaction Kinetics 
Studies on utilization of hydrogen.: Basic study on hydrogen- 
oxygen combustion system, 18:8215 (IA;JP;in Japanese) 
Studies on utilization of hydrogen.: Basic study on hydrogen- 
oxygen combustion system, 18:8216 (IA;JP) 
Combustion Control 
Studies on utilization of hydrogen.: Basic study on hydrogen- 
oxygen combustion system, 18:8215 (IA;JP;ln Japanese) 
Studies on utilization of hydrogen.: Basic study on hydrogen- 
oxygen combustion system, 18:8216 (IA;JP) 
Environmental Effects 
Present situation of coal combustion technology and the envi- 
ronmental impacts in China, 18:7710 (IA;JP) 
Environmental impacts 
Global energy / COz projections, 18:9185 (R;AT) 
Greenhouse gas emissions from high demand, natural gas- 
intensive energy scenarios, 18:7666 (R;AT) 
Fossil-Fuel Power Plants 
Present situation of coal combustion technology and the envi- 
ronmental impacts in China, 18:7710 (IA;JP) 
Hydrogen 
Studies on utilization of hydrogen.: Basic study on hydrogen- 
oxygen combustion system, 18:8215 (iA;JP;ln Japanese) 
Studies on utilization of hydrogen.: Basic study on hydrogen- 
oxygen combustion system, 18:8216 (IA;JP) 
ignition 
Studies on utilization of hydrogen.: Basic study on hydrogen- 
oxygen combustion system, 18:8215 (iA;JP;in Japanese) 
Studies on utilization of hydrogen.: Basic study on hydrogen- 
oxygen combustion system, 18:8216 (iA;JP) 
Inert Atmosphere 
Studies on utilization of hydrogen.: Basic study on hydrogen- 
oxygen combustion system, 18:8215 (IA;JP;in Japanese) 
Studies on utilization of hydrogen.: Basic study on hydrogen- 
oxygen combustion system, 18:8216 (IA;JP) 
Klins 
Present situation of coal combustion technology and the envi- 
ronmental impacts in China, 18:7710 (IA;JP) 
Pollution 
Studies on utilization of hydrogen.: Basic study on hydrogen- 
oxygen combustion system, 18:8215 (IA;JP;in Japanese) 
Studies on utilization of hydrogen.: Basic study on hydrogen- 
oxygen combustion system, 18:8216 (iA;JP) 
Reaction Intermediates 
Studies on utilization of hydrogen.: Basic study on hydrogen- 
oxygen combustion system, 18:8216 (IA;JP) 
Studies on utilization of hydrogen.: Basic study on hydrogen- 
oxygen combustion system, 18:8215 (IA;JP;In Japanese) 
Research Programs 
Sandia combustion research technical review, 1992, 18:9779 
(R;US) 
Residential Sector 
Present situation of coal combustion technology and the envi- 
ronmental impacts in China, 18:7710 (IA;JP) 
Steam 
Studies on utilization of hydrogen.: Basic study on hydrogen- 
oxygen combustion system, 18:8216 (IA;JP) 
Studies on utilization of hydrogen.: Basic study on hydrogen- 
oxygen combustion system, 18:8215 (IA;JP;in Japanese) 
Temperature Dependence 
On the thermal ignition with variable pre-exponential factor, 
18:9729 (R;XA) 
Thermal Efficiency 
Studies on utilization of hydrogen.: Basic study on hydrogen- 
oxygen combustion system, 18:8216 (IA;JP) 
Studies on utilization of hydrogen.: Basic study on hydrogen- 
oxygen combustion system, 18:8215 (IA;JP;In Japanese) 
COMBUSTION KINETICS 
Comprehensive mechanisms for combustion chemistry: An ex- 
perimental and numerical study with emphasis on applied 


COMPOSITE MATERIALS 
Deformation 


sensitivity analysis: Progress report, June 15, 1990—February 
1, 1998, 18:9777 (R;US) 

Controlling chaos in spark-ignition engines, 18:9328 (R;US) 

Current status of low NOx combustion technologies in Japan, 
18:7674 (RA;FR) 

NOx formation in glass melting furnace. Modeling and labora- 
tory scale experimental results, 18:9871 (RA;FR) 

COMBUSTION PRODUCTS 

See also ASHES 

Integrated low emission cleanup system for direct coal-fueled 
turbines (electrostatic agglomeration): Project quarterly re- 
port, January 1, 1992—March 31, 1992, 18:7648 (R;US) 

Integrated low emissions cleanup system for direct coal-fueled 
turbines, 18:7534 (R;US) 

Spectroscopy and kinetics of combustion gases at high temper- 
atures: Technical progress report, March 1, 1991—October 31, 
1992, 18:9778 (R;US) 

COMBUSTION PROPERTIES 
Coal particle shape characterization: Measurement of 3- 
dimensional surface and volume, 18:7695 (R;US) 
COMBUSTORS 
See also CYCLONE COMBUSTORS 
FLUIDIZED-BED COMBUSTORS 

A basic study of a porous-matrix combustor-heater, 18:9872 
(R;US) 

An experimental and theoretical study of a porous-matrix 
combustor-heater, 18:9873 (R;US) 

Combustion of pulverized coal in counter-current flow: Annual 
scientific report, December 1, 1988—December 7, 1989, 
18:7697 (R;US) 

Combustion of pulverized coal in counter-current flow: [Final re- 
port], December 7, 1988—April 30, 1991, 18:7698 (R;IL) 

Mineral matter transformations in a pressurized drop-tube fur- 
nace, 18:7678 (R;US) 

COMETS 
Mini-satellite exploration of very near earth space fuel objects, 
18:10621 (R;US) 
COMMERCE 
See TRADE 
COMMERCE (NUCLEAR) 
See NUCLEAR TRADE 
COMMERCIAL BUILDINGS 

Commercial building energy standards implementation: Myth vs 
reality, 18:9265 (R;US) 

Fort Drum integrated resource assessment: Volume 2, Baseline 
detail, 18:9259 (R;US) 

Integrated envelope and lighting technologies for commercial 
buildings, 18:9252 (R;US) 

COMMERCIAL SECTOR 

Development of an improved commercial sector energy model 

for national policy analysis, 18:9114 (R;US) 
COMMINUTION 

Development of bituminous coal liquefaction.: Process variables 
study for NEDOL process, 18:7578 (IA;JP;In Japanese) 

Development of bituminous coal liquefaction.: Process variables 
study for NEDOL process, 18:7606 (IA;JP) 

COMMON MARKET 

The electricity markets in Europe 1992, 18:9191 (R;SE;In 
Swedish) 

COMMUNITIES (ECOLOGICAL) 

See ECOSYSTEMS 

COMPLEX TERRAIN 
Micro-meteorological data from the Guardo dispersion experi- 
ment in complex terrain, 18:10210 (R;DK) 
COMPOSITE MATERIALS 
See also REINFORCED CONCRETE 
WOOD-PLASTIC COMPOSITES 
Corrosion 

Evaluation of ceramic materials for an advanced steam- 

methane reformer, 18:9557 (R;US) 
Deformation 

High temperature deformation characteristics of discontinuous 

fiber reinforced composites, 18:9628 (R;US) 
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COMPOSITE MATERIALS 
Fabrication 


Fabrication 
Development of ultrathin, dimensionally stable composites for 
the Superconducting Super Collider (SSC) elementary parti- 
cle detectors, 18:10013 (R;US) 
GT-1(A)-Modeling of fibrous preforms for CVD _ infiltration, 
18:9638 (RA;US) 
GT-1-Development of advanced fiber reinforced ceramics, 
18:9639 (RA:US) 
ORNL-1(A)-Fabrication of fiber-reinforced composites by chemi- 
cal infiltration and deposition, 18:9643 (RA;US) 
ORNL-1(C)-Interfaces and mechanical properties of continuous 
fiber-reinforced ceramic composites, 18:9644 (RA;US) 
Fracture Mechanics 
NIST-1-Structural reliability and damage tolerance of ceramic 
composites, 18:9641 (RA;US) 
Fracture Properties 
Role of interfaces on the ductile fracture process of discontinu- 
ous fiber reinforced composites, 18:9629 (R;US) 
Joining 
INEL-1(B)-Joining of silicon carbide ceramics and composites, 
18:9640 (RA;US) 
Materials Testing 
Compulsator Rotor report, 
18:10160 (R;US) 
NCAT-1-Mechanical properties testing of ceramic fiber-ceramic 
matrix composites, 18:9642 (RA;US) 
VPI-I-Investigation of properties and performance of ceramic 
composite components, 18:9645 (RA;US) 
Mechanical Properties 
Assessment of research needs for wind turbine rotor materials 
technology, 18:8536 (R;US) 
NCAT-1-Mechanical properties testing of ceramic fiber-ceramic 
matrix composites, 18:9642 (RA;US) 
ORNL-1(C)-Interfaces and mechanical properties of continuous 
fiber-reinforced ceramic composites, 18:9644 (RA;US) 
The mechanical properties of a novel SigN4-amorphous SigNg 
composite, 18:9582 (R;US) 
VPI-I-Investigation of properties and performance of ceramic 
composite components, 18:9645 (RA;US) 
Nondestructive Testing 
INEL-1(A)-Nondestructive evaluation of advanced ceramic com- 
posite materials, 18:9867 (RA;US) 
Oxidation 
Influence of fiber coatings on the oxidation of fiber-reinforced 
SiC composites, 18:9601 (R;US) 
Thermal Shock 
Factors influencing the thermal shock behavior of ceramics, 
18:9553 (R;US) 
Thermal Stresses 
Thermally induced micromechanical stresses in ce- 
ramic/ceramic composites, 18:9595 (R;US) 
Ultrasonic Testing 
Propagation of elastic waves through 
anisotropic materials, 18:9861 (R;US) 
COMPOUND NUCLEI! 
Nucleonic separation energy as a function of angular momen- 
tum and temperature, 18:10977 (IA;IN) 
COMPOUND PARABOLIC CONCENTRATORS 
Research and development of utilization technology of solar 
thermal system for industrial and other use.: Development of 
a high efficiency and low-cost type solar concentration for in- 
termediate temperature (90°C), 18:8480 (IA;JP) 
Research and development of utilization technology of solar 
thermal system for industrial and other use.: Development of 
a high efficiency and low-cost type solar concentrator for in- 
termediate temperature, 18:8477 (IA;JP;In Japanese) 
Research and development of utilization technology of solar 
thermal system for industrial and other use.: Development of 
a high efficiency and low-cost type solar concentration for in- 
termediate temperature (90°C), 18:8480 (IA;JP) 
Research and development of utilization technology of solar 
thermal system for industrial and other use.: Development of 
a high efficiency and low-cost type solar concentrator for in- 
termediate temperature, 18:8477 (IA;JP;In Japanese) 
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Research and development of utilization technology of solar 
thermal system for industrial and other use.: Development of 
a high efficiency and low-cost type solar concentration for in- 
termediate temperature (90°C), 18:8480 (IA;JP) 
COMPOUNDS (ORGANIC) 
See ORGANIC COMPOUNDS 
COMPRESSIBLE FLOW 
Godunov-type methods for the equations of compressible fluid 
mechanics, 18:9848 (R;DE;In German) 
COMPRESSORS 
Investigation of the helium wetscrew compressor Cascade-80/25 
in vacuum-compressor regime, 18:9979 (R;RU;In Russian) 
Matching the capacities of the wetscrew compressor stages 
Cascade-80/25, 18:9978 (R;RU;In Russian) 
COMPUTED TOMOGRAPHY 
See COMPUTERIZED TOMOGRAPHY 
COMPUTER ARCHITECTURE 
A comparison of preconditioned nonsymmetric krylov methods 
on a large-scale MIMD machine, 18:11521 (RA;US) 
COMPUTER CODES 
See also A CODES 
B CODES 
C CODES 
F CODES 
H CODES 
| CODES 
L CODES 
M CODES 
P CODES 
Q CODES 
R CODES 
S CODES 
T CODES 
TRANSLATORS 
U CODES 
V CODES 
A high performance spectral code for nonlinear MHD stability, 
18:11295 (R;US) 
Software engineering: What do experiments need?, 18:10671 
(R;US) 
The Change tool for changing programs and scripts: Version 
2.02 of August 1992, 18:11582 (R;US) 
COMPUTER GRAPHICS 
Computer graphics at VAX JINR, 18:11561 (R;RU;In Russian) 
Motif, the basics: an overview of the widget set, 18:11535 (R;US) 
Users guide and tutorial for PC-GenoGraphics: Version 1, 
18:10344 (R;US) 
COMPUTER NETWORKS 
An electronic stroll through the global village, 18:11569 (R;US) 
Evaluation of distributed computing tools, 18:11585 (R;US) 
Network storage service usage characteristics, 18:11581 (R;US) 
The impact of the X Window System upon Ethernet perfor- 
mance, 18:11590 (R;US) 
COMPUTER PROGRAMMING 
See PROGRAMMING 


COMPUTER PROGRAMS 
See COMPUTER CODES 
COMPUTER-AIDED DESIGN 
Guidelines for the transfer of AutoCAD Release 10c7 drawings 
to CADAM via the IGES format (Initial Graphics Exchange 
Specification (IGES)), 18:11589 (R;US) 
Guidelines for the transfer of AutoCAD Release 10c7 drawings 
to the IGES format, 18:11588 (R;US) 
Verification of wind turbine design codes with the Dutch 'Hand- 
book Wind Data for Wind Turbine Design’, 18:8539 (R;NL) 
COMPUTERIZED CONTROL SYSTEMS 
Reliability assessment for safety critical systems, 18:8869 (IA;CA) 
The Canadian nuclear industry's initiative in real-time software 
engineering, 18:8873 (IA;CA) 
The Canadian nuclear industry's initiative in real-time software 
engineering, 18:8868 (IA;CA) 





COMPUTERIZED SIMULATION 

Calculation of dislocation velocity at thermally activated motion 
through a random array of point defects, 18:11196 (R;UA;In 
Russian) 

Simulation of the magnetic field of the set-up AMPIR supercon- 
ducting solenoid, 18:11566 (R;RU;in Russian) 

Technical development for the practical use of photovoltaic 
power system.: Developoment of fabrication technology of thin 
type solar cells (new cell design and fabrication technology 
(hetero junction cell structure)), 18:8336 (IA;JP;In Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Development of fabrication technology of thin 
type solar cells (new cell design and fabrication technology 
(hetero junction cell structure)), 18:8393 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Research of amorphous silicon solar cells, 
18:8350 (IA;JP;in Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Research on compound semiconductor solar 
cells (single crystal solar cells, GaP/GaAsP/Si, AlGaAs/Si 
semiconductor), 18:8353 (IA;JP;in Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Research of amorphous silicon solar cells, 
18:8406 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Research on compound semiconductor solar 
cells (single crystal solar cells, GaP/GaAsP/Si, AlGaAs/Si 
semiconductor), 18:8409 (IA;JP) 


COMPUTERIZED TOMOGRAPHY 
Confirmation study of the effectiveness of prospecting tech- 
niques for deep geothermal resources, 18:8497 (IA;JP) 
Confirmation study of the effectiveness of prospectiong tech- 
niques for deep geothermal resources, 18:8494 (IA;JP;In 
Japanese) 


COMPUTERS 
See also CRAY COMPUTERS 
MICROPROCESSORS 

A new subspace iteration for extracting dominant eigenpairs, 
18:11489 (RA;US) 

A parallel restructured version of GMRES(M), 18:11522 (RA;US) 

Alternating direction preconditioning for nonsymmetric systems 
of linear equations, 18:11504 (RA;US) 

Implementation of a time- and space-parallel multigrid method 
on a data-parallel computer, 18:11519 (RA;US) 

Improved GMRES implementations for scalar, vector and paral- 
lel computers, 18:11520 (RA;US) 

Multigrid solvers and related uses, 18:11480 (RA;US) 

Multilevel methods for the solution of advection-dominated 
advection-diffusion equations on composite grids, 18:11481 
(RA;US) 

Peaks and plateaus in Lanczos methods for solving nonsym- 
metric systems of equations, 18:11524 (RA;US) 

Preconditioned biconjugate gradient iteration for non-Hermitian 
matrices, 18:11528 (RA;US) 

Sparsified and incomplete sparse factored inverse precondition- 
ers, 18:11486 (RA;US) 

The algebraic Hierarchical basis multigrid method, 18:11532 
(RA;US) 

CONCENTRATION RATIO 


Fluid density and concentration measurement using noninvasive 
in situ ultrasonic resonance interferometry, 18:9863 (R;US) 


CONDENSATION NUCLEI 
Determining the chemical composition of cloud condensation 
nuclei: Third progress report, 18:10185 (R;US) 
CONDENSED CYCLOALKANES 
The generation and fate of strained, unsaturated, bicyclic hydro- 
carbons, 18:9732 (R;US) 


CONDUCTIVITY (ELECTRIC) 
See ELECTRIC CONDUCTIVITY 


CONFERENCES 
See MEETINGS 


CONTROL ELEMENTS 


CONGENITAL DISEASES 

Evidence of different complementation groups amongst human 
genetic disorders characterized by radiosensitivity, 18:10461 
(IA;AU) 

CONSERVATION (ENERGY) 
See ENERGY CONSERVATION 
CONSUMERS POWER COMPANY MIDLAND-1 
See MIDLAND-1 REACTOR 
CONSUMPTION RATES 

Technical development for the practical use of photovoltaic power 
system.: Research and development of photovoltaic and ther- 
mal hybrid power system (research of photovoltaic/thermal 
application systems), 18:8376 (IA;JP;in Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Research and development of photovoltaic 
and thermal hybrid power system (research of photo- 
voltaic/thermal application systems), 18:8431 (IA;JP) 

CONTACT RADIOTHERAPY 
See RADIOTHERAPY 
CONTACTORS 
See SWITCHES 
CONTAINERS 
See also CASKS 
PRESSURE VESSELS 
REACTOR VESSELS 
TANKS 

AL-SX gettering system effectiveness at low and high tempera- 
tures evaluation using tritium gas, 18:9821 (R;US) 

Comparison of elastic and inelastic analyses, 18:7888 (R;US) 

Dose rates around a transport container for spent fuel elements, 
18:9784 (R;DE;in German) 

Laboratory studies of gas generation for the Waste Isolation Pi- 
lot Plant, 18:7982 (R;US) 

Native copper as a natural analogue for copper canisters, 
18:8028 (R;Fl) 

Safety analysis report for packaging for the Idaho National Engi- 
neering Laboratory TRA Type 1 Shipping Container and TRA 
Type 2 Shipping Capsule, 18:7868 (R;US) 

CONTAINMENT 

See also CONTAINMENT SYSTEMS 

Estimates of decay heat removal by natural air convection for a 
new containment concept, 18:9847 (R;DE;In German) 

CONTAINMENT SYSTEMS 

A peer review of the Hanford Site Permanent Isolation Surface 
Barrier Development Program, 18:8004 (R;US) 

Assessment of corrosion and fatigue damage to light water re- 
actor metal containments, 18:9031 (RA;US) 

CONTAMINATION (INTERNAL) 

See RADIONUCLIDE KINETICS 
CONTAMINATION (SURFACE) 

See SURFACE CONTAMINATION 
CONTINUITY EQUATIONS 

Iterative solution techniques for finite element discretizations of 
fluid flow problems, 18:11511 (RA;US) 

CONTRACTORS 

Report to Congress on the Small Business Program, Fiscal year 
1991, 18:9116 (R;US) 

Technology transfer program at Martin Marietta Energy Sys- 
tems, Inc., 18:9162 (R;US) 

CONTRAST MEDIA 

The development of °°™Tc-d, 1-HM-PAO: A new radiopharma- 
ceutical for regional cerebral blood perfusion imaging, 
18:9759 (R;CN;In Chinese) 

CONTROL (RADIOACTIVITY) 
See RADIATION MONITORING 
CONTROL ELEMENTS 

See also REGULATING RODS 

Final report on Production Test 105-528-A — Alteration of two C- 
Pile horizontal safety rods for temperature distribution control, 
18:8846 (R;US) 

Production Test 105-524-A: Washer seal and seal leakage tests 
for the horizontal rod: Final report, 18:8847 (R;US) 
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CONTROL ROD DRIVES 


CONTROL ROD DRIVES 
Aging assessment of the Combustion Engineering and Babcock 
and Wilcox control rod drives, 18:8882 (R;US) 
Kinematic study on hydraulic control rod driving system for HR- 
200 heating reactor, 18:8839 (R;CN;In Chinese) 
Safety of 5 MW district heating reactor (DHR) and hydraulic dy- 
namic pressure drive control rods, 18:8840 (R;CN) 
The safety analysis of hydraulic control rod drive system for nu- 
clear reactor, 18:8841 (R;CN;In Chinese) 
CONTROL RODS 
See CONTROL ELEMENTS 


CONTROL ROOMS 

Evolution of the CANDU control centre design process, 18:8871 
(IA;CA) 

Evolution of the CANDU control centre design process, 18:8875 
(IA;CA) 

Studies on the process operators’ work and control room design 
in Swedish nuclear power plants, 18:8861 (RA;XA) 

CONTROL SYSTEMS 
See also ENTRY CONTROL SYSTEMS 
REACTOR CONTROL SYSTEMS 

Damping of mechanical resonance and protection against grid 
failure for variable speed wind turbines (IRFLET), 18:8538 
(R;NL) 

Flight simulator experiment of the cockpit advisory system, 
18:9277 (R;JP;in Japanese) 

Research on wind energy conversion systems, 
(IA;JP;In Japanese) 

Research on wind energy conversion systems, 18:8548 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Research and development of peripheral 
technology for photovoltaic power systems (research and de- 
velopment of electric storage devices for photovoltaic power 
generaton system,redox battery), 18:8365 (IA;JP;in Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Research and development of peripheral 
technology for photovoltaic power systems (research and de- 
velopment of a battery system for a photovoltaic electric 
power generaton system-redox battery), 18:8420 (IA;JP) 

CONTROL THEORY (REACTOR) 

See REACTOR KINETICS 

CONVECTION 

See also NATURAL CONVECTION 

A comparative study of preconditioned Lanczos methods for 
nonsymmetric linear systems, 18:11527 (RA;US) 

A spectrum enveloping technique for convection-diffusion com- 
putations, 18:11505 (RA;US) 

Iterative solution of the eigenvalue problem in Hopf bifurcation 
for the Boussinesq equation, 18:11491 (RA;US) 

Physically motivated domain decomposition preconditioners, 
18:11506 (RA;US) 

Pseudospectra of differential operators, 18:11526 (RA;US) 

CONVERGENCE 

Overlapping domain decomposition algorithms for parabolic 
convection-diffusion problems, 18:11510 (RA;US) 

Recent developments in algebraic multigrid methods, 18:11477 
(RA;US) 

CONVERTERS (ANALOG-DIGITAL) 
See ANALOG-TO-DIGITAL CONVERTERS 
COOLANT CLEANUP SYSTEMS 

USNRC gate valve test results challenge flexible wedge gate 

valve, motor operating sizing equation, 18:9041 (RA;US) 
COOLANTS 

Coolant chemistry in nuclear power plants in the Republic of Ko- 
rea, 18:8622 (RA;XA) 

Influence of primary coolant pH value and lithium concentration 
on resistance of alloy 600 MA steam generator tubing to pri- 
mary water stress corrosion cracking, 18:8632 (RA;XA) 

Method for pH calculation, 18:8646 (RA;XA) 

Releases from the cooling water system in the Waste Tank 
Farm, 18:8024 (R;US) 

COOLERS 
See HEAT EXCHANGERS 


18:8541 
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COOLING SYSTEM (REACTOR) 
See REACTOR COOLING SYSTEMS 
COOLING SYSTEMS 
See also ONCE-THROUGH COOLING SYSTEMS 
REACTOR COOLING SYSTEMS 
THERMONUCLEAR REACTOR COOLING SYS- 
TEMS 
Operation of a forced flow superfluid helium test facility and first 
results, 18:11382 (R;FR) 
Releases from the cooling water system in the Waste Tank 
Farm, 18:8024 (R;US) 
COOLING WATER CHEMICAL TREATMENT 
See WATER CHEMISTRY 
COORDINATED RESEARCH PROGRAMS 
Energy research 1993-1998: Report of a Working Group, 
18:9166 (R;Fl;In Finnish) 
COPPER 
Bcc Lattices 
Ab initio pair potentials, 18:11149 (R;XA) 
Catalytic Effects 
Transportation technology for overseas clean-energies, 18:8253 
(IA;JP;In Japanese) 
Transportation technology for overseas clean-energies, 18:8255 
(IA;JP) 
Corrosion 
Summary of the WIPP materials interface interactions test: 
Metal corrosion, 18:7981 (R;US) 
Creep 
Grain boundary creep in copper, 18:9407 (R;XA) 
Detection 
Persistent free radical ESR signals in marine bivalve tissues, 
18:10342 (R;US) 
Electroplating 
Development of chemical analysis techniques for organic com- 
ponents in processing solutions: Final report, 18:9881 (R;US) 
Erosion 
Fundamental studies of erosion for coal gasification systems: 
Annual progress report, 1 May 1981-30 June 1982, 18:9396 
(R;US) 
Fcc Lattices . 
Ab Initio pair potentials, 18:11149 (R;XA) 
Geologic Deposits 
Native copper as a natural analogue for copper canisters, 
18:8028 (R;Fl) 
Grain Boundaries 
Grain boundary creep in copper, 18:9407 (R;XA) 
Grain Size 
NMR study of cluster-assembled nanophase copper, 18:9359 
(R;US) 
Impact Tests 
Microparticle impacts at ultrahigh velocities and their relation to 
macroparticle impacts, 18:9864 (R;US) 
Ultra-high velocity impacts: Cratering studies of microscopic im- 
pacts from 3 km/s to 30 km/s, 18:9865 (R;US) 
Layers 
Dynamics of a metal overlayer on metallic substrates: High tem- 
perature effects, 18:9367 (R;US) 
Leaching 
Interpretation of MSWI residue leaching data in relation to uti- 
lization and disposal, 18:10238 (R;NL) 
Molecule Collisions 
Theory of the dissociation dynamics of small molecules on 
metal surfaces: Finite temperature studies: Progress report, 
July 1, 1990—June 30, 1993, 18:11225 (R;US) 
Nmr Spectra 
NMR study of cluster-assembled nanophase copper, 18:9359 
(R;US) 
Physical Radiation Effects 
Cross-sectional TEM studies of DIGM in irradiated Au-Cu bilay- 
ers, 18:9363 (R;US) 
The effect of DIGM and irradiation-induced grain growth on in- 
terdiffusion in bilayer ion-beam mixing experiments, 18:9364 
(R;US) 





Soll-Structure Interactions 
A mechanistic study of the uniform corrosion of copper in com- 
pacted clay-sand soil, 18:7900 (R;CA) 
Vapor Condensation 
Copper condensation calculations, 18:9484 (R;US) 
COPPER 64 

Analysis of copper-binding proteins in mammalian lymphocytes 

using the radionuclide ©Cu, 18:10483 (IA;AU) 
COPPER 65 TARGET 

Spectroscopy of %.°7.°8Ru: Possible emergence of collectivity 

at N > 52, 18:11018 (R;US) 
COPPER ALLOYS 

See also COPPER BASE ALLOYS 

Fracture testing and performance of beryllium copper alloy C 
17510, 18:11437 (R;US) 

High energy magnetic excitations in single domain homogeneous 
antiferromagnetic -+-Mn(18%Cu) alloy at 10 K, 18:11178 (R;US) 

Investigations of the textural behaviour of extruded Al-Cu com- 
posite materials in dependence of the powder metallurgical 
manufacturing process, 18:9405 (R;DE;In German) 

The magnetism of metallic manganese alloys, 18:9390 (R;US) 

COPPER BASE ALLOYS 

Development and calorimetric study of Cu-Al-Co alloys, 18:9412 
(IA;AR;In Spanish) 

Fundamental studies of erosion for coal gasification systems: 
Annual progress report, 1 May 1981-30 June 1982, 18:9396 
(R;US) 

Irradiation effects on alloys with Cu-Zn-Al shape memory, 
18:9414 (IA;AR;In Spanish) 

COPPER COMPOUNDS 
See also COPPER OXIDES 
CUPRATES 

Moessbauer measurements of CuFe(S,Se,_,)> compounds, 

18:9453 (IA;AR) 
COPPER OXIDES 

Crystal field in Nd2CuO,, 18:11216 (R;RU;In Russian) 

Current carrying properties in chemically vapor deposited YBCO 
films, 18:9538 (RA;US) 

Evidence for local composition variations within YBazCu307_ 5 
grain boundaries, 18:9541 (RA;US) 

Flux creep and activation energies at the grain boundaries of Y- 
Ba-Cu-O superconductors, 18:9544 (RA;US) 

High-T-superconducting thick films of Bi-(Pb)-Sr-Ca-Cu oxide 
prepared by a low pressure plasma spraying, 18:9542 (RA;US) 

Protection of a test magnet wound with a Ag/BSCCO high- 
temperature superconductor, 18:11271 (R;US) 

Superconductivity and flux pinning in Nd,,,Bag_,Cu307,5, 
18:9576 (R;US) 

Thermal conductivity and critical current in several high 
TeLnBagCu307_, samples, 18:9543 (RA;US) 

COPROCESSING 

Development of analytical procedures for coprocessing: Final 
technical report, 18:7732 (R;US) 

Study of upgrading technology of coal derived distillates, 
18:7615 (IA;JP) 

Study of upgrading technology of coal derived distillates, 
18:7586 (IA;JP;In Japanese) 

Study of upgrading technology of coal derived distillates, 
18:7615 (IA;JP) 

Study of upgrading technology of coal derived distillates, 
18:7586 (IA;JP;In Japanese) 

CORES (DRILL) 
See DRILL CORES 
CORES (REACTOR) 
See REACTOR CORES 
CORN STOVER 
See AGRICULTURAL WASTES 


CORNELL UNIVERSITY ZERO POWER REACTOR 
See ZPR REACTOR 
CORRELATED-PARTICLE MODELS 
Correlations in the actions of periodic orbits derived from quan- 
tum chaos, 18:10800 (R;IL) 


COVER GAS 


CORRELATION FUNCTIONS 

The Langevin’s approach to the statistical theory of bounded 

plasma, 18:11326 (R;UA;In Russian) 
CORROSION 

See also NODULAR CORROSION 

Batelle Memorial Institute trip report, November 20 and Decem- 
ber 9, 1952, 18:9402 (R;US) 

Studies on geothermal material development, 18:8517 (IA;JP) 

Studies on geothermal material development, 18:8509 (IA;JP;In 
Japanese) 

Studies on geothermal material development, 18:8517 (IA;JP) 

Studies on geothermal material development, 18:8509 (IA;JP;In 
Japanese) 

CORROSION INHIBITION 
See CORROSION PROTECTION 
CORROSION PRODUCTS 

57Fe Moessbauer study of corrosion products formed in metals 
submitted to cyclic accelerated atmospheric corrosion tests, 
18:9468 (IA;AR) 

A new point of view on the drastic change in coolant activity by 
power transients in PWRs, 18:8618 (RA;XA) 

Behaviour of colloidal corrosion products, 18:8640 (RA;XA) 

Characterization of the end products of the hydrolysis of iron in 
aqueous solution, 18:9467 (IA;AR) 

Investigation on electromigration characteristics of corrosion 
products, 18:8673 (RA;XA) 

Main trends in investigations of corrosion products transfer pro- 
cesses in NPP circuits, 18:8601 (RA;XA) 

Material characteristics of primary heat transport systems - Ma- 
terial integrity during operation of PHWRs, 18:8685 (RA;XA) 

ORNL-3(B)-Responses of metallic and oxide surfaces to defor- 
mation, 18:9502 (RA;US) 

PWR activity transport with reference to soluble and particulate 
corrosion products: Chemical and radiochemical analysis of 
PWR particulate material, 18:8647 (RA;XA) 

Transfer of corrosion product particles in reactor circuits: Quan- 
titative evaluation of corrosion product depostion on fuel 
elements, 18:8644 (RA;XA) 

CORROSION PROTECTION 

ORNL-4(B)-Coal conversion and utilization plant support ser- 

vices, 18:9506 (RA;US) 
CORROSION RESISTANCE 

Influence of primary coolant pH value and lithium concentration 
on resistance of alloy 600 MA steam generator tubing to pri- 
mary water stress corrosion cracking, 18:8632 (RA;XA) 

CORROSIVE EFFECTS 

Corrosion studies of iron and its alloys by means of 5’Fe 

Moessbauer spectroscopy, 18:9466 (IA;AR) 
COSMIC NEUTRINOS 
Collective interactions between neutrinos and dense plasmas, 
18:10937 (R;GB) 
COSMIC PARTICLES 
See COSMIC RADIATION 
COSMIC RADIATION 

See also COSMIC NEUTRINOS 

New approach to the interaction of cosmic rays with nuclei in 
spacecraft shielding and the human body, 18:11140 (R;US) 

COSMOS 
See UNIVERSE 
COST 
Future trends in power generation cost by power resource.: Fo- 
cusing on scenario analyses, 18:9117 (|;JP;In Japanese) 
COUNTERS (RADIATION) 
See RADIATION DETECTORS 
COUNTY BUILDINGS 
See PUBLIC BUILDINGS 
COUPLING CONSTANTS 
Experimental tests of QCD: Deep inelastic scattering, ete anni- 
hilation and hard hadron-hadron scattering, 18:10796 (RA;US) 
COURT BUILDINGS 
See PUBLIC BUILDINGS 
COVER GAS 

Graphite burn-out resulting from carbon monoxide formation in 

C Pile, 18:8927 (R;US) 
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COVER GAS 


Ignition behaviour in simulated moderator cover gas atmo- 
spheres, 18:8709 (IA;CA) 
Ignition in the CANDU moderator cover gas, 18:8744 (IA;CA) 
COVERINGS 

Alternate cover materials, 18:8065 (R;US) 
COW-MILKERS 

See RADIOISOTOPE GENERATORS 
CP INVARIANCE 
CP Violation study in the process e+e- yields J/PSI yields 4 A- 
yields p p- x+7- at the 7 c F, 18:10676 (R;ES;In Spanish) 
Heavy quark physics and the CKM matrix, 18:10797 (RA;US) 
Latest results on the direct CP violation measurements - e’/e, 
18:10910 (RA;US) 
Low energy p physics at FNAL, 18:10678 (R;US) 
CPT THEOREM 

Fundamental symmetry tests with antihydrogen, 18:10727 (R;US) 
CRACK GROWTH 

See CRACK PROPAGATION 
CRACK PROPAGATION 

Consideration of history dependent damage in creep crack 
growth, 18:9389 (R;US) 

Studies on safety of hydrogen.: Prevention of hydrogen environ- 
ment embrittlement, 18:8213 (IA;JP) 

Studies on safety of hydrogen.: Prevention of hydrogen environ- 
mental embrittlement, 18:8212 (IA;JP;in Japanese) 

CRACKS 
Corrosion of pressure vessels, 18:8629 (RA;XA) 
CRANKING MODEL 

Comparative study between cranking method and Lagrangian 
multiplier method, 18:10976 (IA;IN) 

Sensitivity of cranked Nilsson BCS calculations on input param- 
eters, 18:10996 (IA;IN) 

CRAY COMPUTERS 

Neutron transport on the connection machine, 

(R;FR;in French) 
CREEP 
Study of deformability in salt deposits near underground cavi- 
ties, 18:9616 (R;XE;In French) 
CRITICAL ASSEMBLIES 
See ZERO POWER REACTORS 
CRITICAL HEAT FLUX 

A theoretical solution of the critical heat flux for saturated and 

subcooled flow boiling, 18:8809 (IA;CA) 
CRITICALITY 
Engineering design guidelines for nuclear criticality safety, 
18:8997 (R;US) 
CRITICALITY ACCIDENTS 
See CRITICALITY 
RADIATION ACCIDENTS 
CRNL SUPERCONDUCTING CYCLOTRON 

TASCC newsletter. Vol. 5 No. 3, 18:9889 (1;CA) 

TASCC newsletter. Vol. 5 No. 4, 18:9890 (1;CA) 

TASCC newsletter. Vol. 5 No. 7, 18:9888 (1;CA) 

CROSS SECTIONS 
Multigroup calculations using VIM: A user’s guide to ISOVIM, 
18:8803 (R;US) 
CROSSED BEAMS 
See COLLIDING BEAMS 
CRUDE OIL 
See PETROLEUM 
CRYSTAL DEFECTS 

Implications of defect clusters formed in cascades on free defect 
generation and microstructural development, 18:9365 (R;US) 

Research and development of photovoltaic power system.: 
Research and development of amorphous solar cells (investi- 
gation of defect states in amorphous silicon), 18:8288 
(IA;JP;in Japanese) 

Research and development of photovoltaic power system.: 
Research and development of amorphous solar cells (investi- 
gation of defect states in amorphous silicon), 18:8304 (IA;JP) 

CRYSTAL DOPING 

Moessbauer and X-ray studies of YBaCuO doped with tin for dif- 

ferent oxygen contents, 18:9566 (IA;AR) 


18:11472 
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CRYSTAL GROWTH 

Crystal growth of mercury iodides (Hgl2), 18:10071 (1;BR;In Por- 
tuguese) 

Iterative solution of the eigenvalue problem in Hopf bifurcation 
for the Boussinesq equation, 18:11491 (RA;US) 

Technical development for the practical use of photovoltaic 
power system.: Research on compound semiconductor solar 
cells (single crystal solar cells, GaP/GaAsP/Si, AlGaAs/Si 
semiconductor), 18:8409 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Research on compound semiconductor solar 
cells (single crystal solar cells, GaP/GaAsP/Si, AlGaAs/Si 
semiconductor), 18:8353 (IA;JP;in Japanese) 

Transient flows occurring during the accelerated crucible rota- 
tion technique, 18:11192 (R;IL;in Hebrew) 

CRYSTAL LATTICES 
Structural and electronic properties of atomic chains, 18:11167 
(R;UA) 
CRYSTAL PHASE TRANSITIONS 
See CRYSTAL-PHASE TRANSFORMATIONS 
CRYSTAL STRUCTURE 
See also CRYSTAL DEFECTS 
CRYSTAL LATTICES 
MICROSTRUCTURE 

An investigation into methods of texturing high Te superconduc- 

tors as mean to increase their Jc, 18:9526 (RA;FR) 
CRYSTAL-PHASE TRANSFORMATIONS 

Milling effects on the structure of Nb3Sn as seen by ''9Sn 
Moessbauer spectroscopy, 18:9432 (IA;AR) 

Phonon softening in (CoHs)4NFeX4(X = Ci,Br), 18:9446 (IA;AR) 

Studies on storage and transportation of hydrogen.: Transporta- 
tion of hydrogen by metal hydrides, 18:8209 (IA;JP) 

Studies on storage and transportation of hydrogen.: Transporta- 
tion of hydrogen by metal hydrides, 18:8206 (IA;JP;In 
Japanese) 

Studies on storage and transportation of hydrogen.: Transporta- 
tion of hydrogen by metal hydrides, 18:8209 (IA;JP) 

Studies on storage and transportation of hydrogen.: Transporta- 
tion of hydrogen by metal hydrides, 18:8206 (IA;JP;In 
Japanese) 

CRYSTALS 
See also MONOCRYSTALS 
POLYCRYSTALS 

Investigation of Peieris barriers for Frenkel-Kontorova disloca- 
tion (soliton) in a discrete atomic chain of finite length, 
18:11197 (R;UA;In Russian) 

Nonlinear excitation in quasi-one-dimensional Peieris dielectrics 
with charge density waves, 18:11198 (R;UA;In Russian) 

Total diffraction reflection of polarized neutrons by crystal sur- 
face with polarized nucleus, 18:11132 (R;XA) 

CUMENE 

Feasibility study for a plasma system to process mixed waste, 
18:7923 (R;US) 

Model heterogeneous acid catalysts and metal-support interac- 
tions: A combined surface science and catalysis study, 
18:9739 (R;US) 

CUMULATIVE EFFECT 
See PARTICLE PRODUCTION 
CUPRATES 

Critical currents in YBaCuO-ceramics, 18:11264 (R;RU) 

Neutron diffusion study of the crystal field action on the Er* ion 
in supraconductors with high critical temperature, 18:9634 
(R;CH;In French) 

Pairing interaction and superconductivity in metal oxides and 
hydrides, 18:11229 (R;UA;In Russian) 

Raman scattering and luminescence of high-T, superconduct- 
ing oxides, 18:11230 (R;UA) 

Synchrotron studies of narrow band materials: Progress report, 
July 1, 1990—June 30, 1993, 18:11249 (R;US) 

CURRENT (DIRECT) 
See DIRECT CURRENT 
CURRENT ALGEBRA 

Theoretical aspects of lepton-hadron scattering, 18:10900 

(RA;US) 





CURRENT-DRIVE HEATING 
Modelling of RF current drive in the presence of radial diffusion, 
18:11308 (R;FR) 
CURRENTS (ELECTRIC) 
See ELECTRIC CURRENTS 
CUTTING TOOLS 

Development of a chipless pipe cutter, 18:7775 (R;US) 

Modified impedance control for robotic saw cutting: Simulation 
and implementation in three degrees of freedom, 18:9826 
(R;US) 

CYANOBACTERIA 

Basic study on eenrgy conversion by photosynthetic microor- 
ganisms, 18:8203 (IA;JP) 

Basic study on energy conversion by photosynthetic microor- 
ganisms, 18:8202 (IA;JP;in Japanese) 

CYCLOALKANES 
See also CONDENSED CYCLOALKANES 
CYCLOHEXANE 

Model heterogeneous acid catalysts and metal-support interac- 
tions: A combined surface science and catalysis study, 
18:9739 (R;US) 

CYCLOALKENES 

The generation and fate of strained, unsaturated, bicyclic hydro- 

carbons, 18:9732 (R;US) 
CYCLOHEXANE 
Chemistry of bimetallic and alloy surfaces: Progress report, 
June 1, 1990-September 11, 1992, 18:9719 (R;US) 
CYCLONE COMBUSTORS 
Advanced coal reburning and sorbent injection, 18:7713 (R;US) 
CYCLONE SEPARATORS 

Sub-pilot testing of an acoustically enhanced cyclone for PFBC, 

18:7535 (R;US) 
CYCLOTRONS 

See also SUPERCONDUCTING CYCLOTRONS 

A new PET center at ULB-Hopital Erasme in Brussels, 18:8118 
(RA;CH) 

Status of the cyclotron facility at PENN-PET, 18:8117 (RA;CH) 

Deuterium lions 
Current status of the Melbourne PET centre, 18:8158 (RA;CH) 
Deuteron Beams 
Oxygen-15 production with a 3.5 MeV deuteron cyclotron, 
18:8137 (RA;CH) 
The new DKFZ cyclotron, 18:9908 (RA;CH) 
Hydrogen lions 1 Minus 

Current status of the Melbourne PET centre, 18:8158 (RA;CH) 
Mev Range 01-10 

Current status of the Melbourne PET centre, 18:8158 (RA;CH) 
Mev Range 10-100 

Nuclear medicine applications in IAE Cyclotron Laboratory, 

Moscow, 18:8164 (RA;CH) 
Operation 
Status report from Hammersmith, 18:8156 (RA;CH) 
Proton Beams 

A standard Siemens-CTI radioisotope delivery system produces 
fluorine-18 gas, 18:8135 (RA;CH) 

The new DKFZ cyclotron, 18:9908 (RA;CH) 

Radiation Protection 

Design of the access control and radiation monitoring system for 
the Austin Hospital Positron Emission Tomography Centre, 
18:9898 (IA;AU) 

Targets 

A fluorine-18 ion production target: design and performance, 
18:10008 (RA;CH) 

Development of a mini-size six-target revolver for a low-energy 
dual beam H~-cyclotron, 18:10003 (RA;CH) 

Four years experience with a polyvalent 72 MeV target station, 
18:8126 (RA;CH) 

Modified target system at the Gustav Werner Cyclotron, 
18:8122 (RA;CH) 

New [oxygen-18]water target design with removable nickel and 
silver inserts for routine production of [fluorine-18}fluoride an- 
ion, 18:10005 (RA;CH) 


DATA 


New liquid target systems for the production of [fiuorine- 
18}fluoride ion and [nitrogen-13}ammonium ion with 11 MeV 
protons, 18:10004 (RA;CH) 

Separation of radionuclides from cyclotron targets using phos- 
phonic acid cation exchanger, 18:8132 (RA;CH) 

The effect on yields due to beam focusing on a [fluorine-18]F, 
target, 18:10002 (RA;CH) 

CYLINDERS 

Corrosion of breached UF, storage cylinders, 18:7910 (R;US) 
CYLINDRICAL PARABOLIC COLLECTORS 

See PARABOLIC TROUGH COLLECTORS 
CZECHOSLOVAKIA 

Assistance to Tabor Municipality, Czechoslovakia: Study for en- 
ergy saving activities housing complex - Tabor. Phase 1, 
18:9255 (R;DK) 

International radon programme, 18:10298 (AV;XA) 


D 


D MESONS 
See also D NEUTRAL MESONS 
Algorithms of the vertex coordinate reconstruction for straight 
tracks of short-lived particles, 18:10101 (R;RU;In Russian) 
Charm physics at Fermilab E791, 18:10812 (R;US) 
Fermilab E791, 18:10818 (R;US) 
Recent results on L=1 charmed mesons, 18:10843 (R;US) 
Results for fg and fp at 6 = 6.3, 18:10806 (R;US) 
Weak interactions in a bilocal chiral theory: 2. Nonleptonic de- 
cays of quarkonia in bilocal approach, 18:10885 (R;RU) 
D NEUTRAL MESONS 
Recents results from CLEO Ii, 18:10905 (RA;US) 
D PLUS RESONANCES 
See DMESONS 
D S MESONS 
Recent beauty physics results from ARGUS, 18:10904 (RA;US) 
Recents results from CLEO Il, 18:10905 (RA;US) 
D STATES 
The yields of 'P and 'D resonances in the He(e,2e)He* reac- 
tion, 18:11228 (R;RU) 
D ZERO RESONANCES 
See D NEUTRAL MESONS 
D* PLUS RESONANCES 
See BARYONS 
D* ZERO RESONANCES 
See BARYONS 
D*RESONANCES 
See BARYONS 
D-1865 RESONANCES 
See DMESONS 
DAIRY INDUSTRY 
Analysis of dairy industry. Extended energy survey reports 
1984-1989, 18:9299 (R;GB) 
DAMS 
Condition monitoring of earth dams, 18:8259 (R;Fl;in Finnish) 
Impounding of tailings at Jaduguda : planning, design and man- 
agement, 18:10322 (IA;IN) 
Probabilistic evaluation of seismic response of fluid-structure 
system, 18:8261 (R;IT) 
DARK MATTER 
See NONLUMINOUS MATTER 
DARK REPAIR 
See BIOLOGICAL REPAIR 
DARLINGTON-1 REACTOR 
Preparation and documentation of a CATHENA input file for 
Darlington NGS, 18:8689 (R;CA) 
The Darlington emergency response projection code, 18:8749 
1A;CA) 
The Darlington emergency response projection code, 18:8714 
(IA;CA) 
DATA 
See also DATA COMPILATION 
NUMERICAL DATA 
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DATA 


Subroutine functions for generating animation data, 18:9276 

(R;JP;in Japanese) 
DATA ACQUISITION 

ZEXP - expert system for ZEUS. Problem analysis, theoretical 

background and first results, 18:10061 (R;DE) 
DATA ACQUISITION SYSTEMS 

A flexible modelling software for data acquisition, 18:11475 
(R;CN) 

Automated systems for measuring dose and radiation quality as 
a function of time, 18:10122 (R;US) 

Bus-based architectures in the H1 data acquisition system, 
18:10123 (R:GB) 

Data acquisition system time measurement capabilities using 
WorkBench™ software, 18:9827 (R;US) 

Experiences at HERA with the H1 data acquisition system, 
18:10058 (R;DE) 

IBM PC based data acquisition and processing package for an 
organic mass spectrometer (VG micro mass 7070F), 
18:10042 (R;IN) 

MX\ibus data throughput tests, 18:10026 (R;US) 

DATA ANALYSIS 

Analysis and evaluation of exploration methods for fractured 
type geothermal reservoir, 18:8520 (IA;JP) 

Analysis and evaluation of exploration methods for fractured 
type geothermal reservoir, 18:8512 (IA;JP;In Japanese) 

Analysis and evaluation of exploration methods for fractured 
type geothermal reservoir, 18:8520 (IA;JP) 

Overview of the Sandia National Laboratories Engineering Anal- 
ysis Code Access System, 18:11580 (R;US) 

DATA BASE MANAGEMENT 

GROPE: A GENESIS/EXODUS database examination program, 
18:11605 (R;US) 

Greater-than-Class-C Low-Level Waste Data Base user's man- 
ual: National low-level waste management program, 18:7919 
(R;US) 

Object technology: A white paper, 18:11567 (R;US) 

DATA COMPILATION 

Requirements for quality control of analytical data for the Envi- 

ronmental Restoration Program, 18:8076 (R;US) 
DATA COVARIANCES 

Control of error and convergence in ODE solvers, 18:11573 
(R;SE) 

Evaluation of 5*Fe(n, y) 5°Fe reaction cross sections and its co- 
variance, 18:11052 (RA;CN) 

DATA DISPLAY DEVICES 

See DISPLAY DEVICES 

DATA DISPLAY SYSTEMS 
See DISPLAY DEVICES 
DATA PROCESSING 

See also DISTRIBUTED DATA PROCESSING 

A data processing system at the hybrid spectrometer, 18:11564 
(R;RU;In Russian) 

Aprepro: An algebraic preprocessor for parameterizing finite el- 
ement analyses, 18:11579 (R;US) 

EQPT, a data file preprocessor for the EQ3/6 software package: 
User's guide and related documentation (Version 7.0): Part 2, 
18:11587 (R;US) 

Spline fitting for multi-set data with knot optimization, 18:11474 
(RA;CN) 

DATA STORAGE DEVICES 

See MEMORY DEVICES 

DEASHING 


Development of technology for entrained flow coal gasification.: 
Research and development of coal cleaning system, 18:7526 
(IA;JP;in Japanese) 

Development of technology for entrained flow coal gasification.: 
Research and development of coal cleaning system, 18:7527 
(IA;JP) 

Development of technology for entrained flow coal gasification.: 
Research and development of coal cleaning system, 18:7526 
(IA;JP;in Japanese) 

Development of technology for entrained flow coal gasification.: 


Research and development of coal cleaning system, 18:7527 
(IA;JP) 
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Development of technology for entrained flow coal gasification.: 
Research and development of coal cleaning system, 18:7526 
(1A;JP;In Japanese) 

Development of technology for entrained flow coal gasification.: 
Research and development of coal cleaning system, 18:7527 
(IA;JP) 

DEBRIS (NUCLEAR) 

See FISSION PRODUCTS 
DECALSO 

See ION EXCHANGE MATERIALS 
DECANE 

Destruction of UST organics and nitrates, polymeric organic 
wastes, and chlorocarbon solvents by steam reforming, 
18:9315 (R;US) 

DECOMMISSIONING 

See also REACTOR DECOMMISSIONING 

Development of chemical decontamination process with sulfuric 
acid-cerium(IV) for decommissioning: Testings of liquid waste 
treatments to reduce amount of final wastes, 18:10493 
(R;JP;in Japanese) 

DECONTAMINATION 

Development of chemical decontamination process with sulfuric 
acid-cerium(IV) for decommissioning: Testings of liquid waste 
treatments to reduce amount of final wastes, 18:10493 
(R;JP;in Japanese) 

Techniques applied to improve robotic reliability, 18:9798 (RA;XA) 

DECONTAMINATION FACTOR 

See DECONTAMINATION 

DEEP INELASTIC SCATTERING 
Polarized deep inelastic scattering and the spin structure of the 
nucleon, 18:10782 (IA;RU) 
DEFENSE 
See NATIONAL DEFENSE 
DEFORMATION 

See also BENDING 

A comparison of the CTH hydrodynamics code with experimen- 
tal data, 18:9868 (R;US) 

A deformation-mechanism material model for NIKE 3-D, 
18:9521 (R;US) 

DEGREES OF FREEDOM 

Efficient domain decomposition preconditioning p-version finite 
element method for linear elliptic partial differential equations: 
The mass matrix, 18:11508 (RA;US) 

Iterative solution of Eigenvalue problems in structural dynamics 
via domain decomposition, 18:11516 (RA;US) 

DEHYDROGENASES 
See OXIDOREDUCTASES 
DEHYDROGENATION 

Research and development of utilization technology of solar 
thermal system for industrial and other use.: Energy conver- 
sion technology using chemical reaction, 18:8463 (IA;JP) 

Research and development of utilization technology of solar 
thermal system for industrial and other use.: Energy conver- 
sion technology using chemical reactions, 18:8457 (IA;JP;In 
Japanese) 

Research and development of utilization technology of solar 
thermal system for industrial and other use.: Energy conver- 
sion technology using chemical reaction, 18:8463 (IA;JP) 

DELAYED NEUTRON FRACTION 

Delayed neutron yields for 39 fissile systems, 18:11127 (R;FR) 
DELAYED RADIATION INJURIES 

See RADIATION INJURIES 
DELETIONS (CHROMOSOMAL) 

See CHROMOSOMAL ABERRATIONS 
DELTA RESONANCES (BARYON) 

See N*BARYONS 
DELTA RESONANCES (MESON) 

See MESONS 
DEMOCRITUS REACTOR 

Greek research reactor performance characteristics after addi- 
tion of beryllium reflector and LEU fuel, 18:8899 (R;US) 





DEMONSTRATION PLANTS 

Development of brown coal liquefaction.: Study of a brown coal 
liquefaction with a 50 ton/day pilot plant, 18:7582 (IA;JP;In 
Japanese) 

Development of brown coal liquefaction.: Study of a brown coal 
liquefaction with a 50 ton/day pilot plant, 18:7612 (IA; JP) 

Development of brown coal liquefaction.: Study of a brown coal 
liquefaction with a 50 ton/day pilot plant, 18:7582 (IA;JP;iIn 
Japanese) 

Development of brown coal liquefaction.: Study of a brown coal 
liquefaction with a 50 ton/day pilot plant, 18:7612 (IA; JP) 

Development of brown coal liquefaction.: Study of a brown coal 
liquefaction with a 50 ton/day pilot plant, 18:7582 (IA;JP;In 
Japanese) 

DENITRIFICATION 

Field evaluation of METHANE de-NOX at Olmsted Waste-to- 
Energy facility, 18:8246 (R;US) 

Issues of nitrous oxide emissions related to fossil fuel combus- 
tion, 18:7646 (RA;FR) 

Mechanism of hydrodenitrogenation preparation of supported 
Ru catalysts: Twelfth quarter report, July 1—August 31, 1992, 
18:9726 (R;US) 

DENMARK 

ELSAM/ELKRAFT: Draft for the plan of management for bio- 
energy. ELSAMELKRAFT: The electricity companies’ 
programme for gasification of coal and biomass, 18:8249 
(R;DK;In Danish) 

The structure and intensity of energy use: Trends in five OECD 
nations: Revision, 18:9193 (R;US) 

Update on centralized biogas plants, 18:8242 (I;DK;in Danish) 

DENSITY 

A Klein-Gordon acoustic theory, 18:10567 (R;US) 

Fluid density and concentration measurement using noninvasive 
in situ ultrasonic resonance interferometry, 18:9863 (R;US) 

DENSITY (ENERGY-LEVEL) 

See ENERGY-LEVEL DENSITY 
DENSITY (PLASMA) 

See PLASMA DENSITY 
DEOXYCYTIDINURIA 

See URINE 
DEOXYPENTOSE NUCLEIC ACID 

See DNA 
DEOXYRIBONUCLEIC ACID 

See DNA 
DEPLETION (ISOTOPIC) 

See ISOTOPE SEPARATION 
DEPOSITION 

See also SURFACE COATING 

Research and development concerning the oxide based super- 
conducting materials, 18:9527 (RA;FR) 

DEPOSITS (GEOLOGICAL) 
See GEOLOGIC DEPOSITS 
DEPTH 

An autonomous expendable conductivity, temperature, depth 

profiler for ocean data collection, 18:10329 (R;US) 
DESALINATION 

Technical and economic evaluation of potable water production 
through desalination of seawater by using nuclear energy and 
other means, 18:8790 (R;XA) 

Technical development for the practical use of photovoltaic 
power system.: Research and development of stand alone 
dispersed photovoltaic system (solar photovoltaic electrodial- 
ysis desalination for brackish water in remote areas), 18:8369 
(IA;JP;In Japanese) 

Technical development for the practical use of photovoltaic power 
system.: Research and development of stand alone dispersed 
photovoltaic system (solar photovoltaic electrodialysis desali- 
nation for brackish water in remote areas), 18:8424 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Research and development of stand alone 
dispersed photovoltaic system (solar photovoltaic electrodial- 
ysis desalination for brackish water in remote areas), 18:8369 
(IA;JP;In Japanese) 


DEUTERIUM TRITIDES 


Technical development for the practical use of photovoltaic power 
system.: Research and development of stand alone dispersed 
photovoltaic system (solar photovoltaic electrodialysis desali- 
nation for brackish water in remote areas), 18:8424 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Research and development of stand alone 
dispersed photovoltaic system (solar photovoltaic electrodial- 
ysis desalination for brackish water in remote areas), 18:8369 
(IA;JP;In Japanese) 

DESERTRON 
See SUPERCONDUCTING SUPER COLLIDER 
DESIGN 

See also COMPUTER-AIDED DESIGN 

Technical development for the practical use of photovoltaic 
power system.: Research and development of evaluation sys- 
tem for photovoltaic power generation system (research and 
development of technology for evaluating photovoltaic power 
generating systems), 18:8416 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Research and development of evaluation sys- 
tem for photovoltaic power generation system (research and 
development of technology for evaluating photovoltaic power 
generating systems), 18:8360 (IA;JP;in Japanese) 

DESOXYRIBONUCLEIC ACID 

See DNA 

DESULFURIZATION 

Fundamental studies on improvement of the efficiency of coal 
gasification, 18:7602 (IA;JP) 

Fundamental studies on improvement of the efficiency of coal 
gasification, 18:7574 (IA;JP;in Japanese) 

DETECTORS (RADIATION) 
See RADIATION DETECTORS 
DETONATORS 

Development of a replacement for trichloroethylene in the two- 
stage cleaning process, 18:10167 (R;US) 

Electroplating connector ends on tape processed slapper deto- 
nator cables: Process improvements, 18:19169 (R;US) 

DEUTERIUM 

D2 and DT gas purification by cryosorption on 5 Angstrom 
molecular sieve, 18:9659 (R;FR) 

Influence of alpha particle absorption on fundamental deuterium 
heating in a fusion plasma, 18:11381 (R;US) 

Synergistic effects between helium and deuterium on gas de- 
trapping in polycrystalline nickel, 18:9375 (R;CA) 

Theory of the dissociation dynamics of small molecules on 
metal surfaces: Finite temperature studies: Progress report, 
July 1, 1990—June 30, 1993, 18:11225 (R;US) 

Thermal desorption of deuterium from polycrystalline nickel pre- 
implanted with helium, 18:9374 (R;CA) 

DEUTERIUM HYDRIDE 

See HYDROGEN DEUTERIDE 
DEUTERIUM OXIDE 

See HEAVY WATER 
DEUTERIUM TARGET 

Dibaryon resonances in photo- and electrodisintegration of the 
deuteron, 18:10869 (R;UA;In Russian) 

P odd effects in threshold deuteron electrodesintegration, 
18:10783 (IA;RU) 

Polarization effects caused by dibaryon resonances in pion pho- 
toproduction from the deuteron, 18:10924 (IA;RU) 

Quark degrees of freedom of deuteron in polarization effects for 
deuteron electrodisintegration, 18:10923 (IA;RU) 

Role of deuteron size in antiproton-deuteron elastic scattering, 
18:11066 (IA;IN) 

The calculation of angular and energy-angular distributions for 
n+D reactions, 18:11027 (R;CN) 

The production of hadrons in the muon scattering on deuterium 
and xenon nuclei at 480 GeV, 18:11120 (R;DE;in German) 

DEUTERIUM TRITIDE 

D2 and DT gas purification by cryosorption on 5 Angstrom 

molecular sieve, 18:9659 (R;FR) 
DEUTERIUM TRITIDES 
See DEUTERIUM TRITIDE 
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DEUTERIUM-LITHIUM HIGH FLUX NEUT 


DEUTERIUM-LITHIUM HIGH FLUX NEUTRON SOURCE FACILITY 

See NEUTRON SOURCE FACILITIES 

DEUTERON BEAMS 

Can clinically useful quantities of [nitrogen-13}ammonia be pro- 
duced with a 3.5 MeV deuteron beam?, 18:10012 (RA;CH) 

How to measure the polarization of the deuteron beam at LNS. 
The low energy polarimeter, 18:9922 (R;FR) 

Oxygen-15 production with a 3.5 MeV deuteron cyclotron, 
18:8137 (RA;CH) 

DEUTERON REACTIONS 

Hadron jets and nucleon clusters in the relativistic nuclear colli- 
sions, 18:11106 (R;RU) 

Intermittency effect in cluster nuclear interaction, 18:11011 
(RA;RU;in Russian) 

Monochromator SP-017. The results of the first experiments, 
18:9990 (R;UA;In Russian) 

DEUTERON-DEUTERON INTERACTIONS 

See DEUTERIUM TARGET 

DEUTERON REACTIONS 
DEUTERONS 
Pion dressing of nucleons and nuclear forces : a nonperturba- 
tive approach, 18:10961 (IA;IN) 
DEVELOPED COUNTRIES 
See also AUSTRALIA 

CANADA 
DENMARK 
FEDERAL REPUBLIC OF GERMANY 
FINLAND 
FRANCE 
JAPAN 
NORWAY 
SWEDEN 
USA 
USSR 
UNITED KINGDOM 

Climate change in North-South perspective: Greenhouse gas 
emissions, climate change impacts and response options, 
18:9129 (R;NL) 

DEVELOPING COUNTRIES 

See also ALGERIA 

ARGENTINA 
BRAZIL 
CZECHOSLOVAKIA 
INDIA 
INDONESIA 
KENYA 
PORTUGAL 
REPUBLIC OF KOREA 

CORECT: Committee on Renewable Energy Commerce and 
Trade, 1991, 18:9195 (R;US) 

Climate change in North-South perspective: Greenhouse gas 
emissions, climate change impacts and response options, 
18:9129 (R;NL) 

Coal - clean power for a better life, 18:7717 (AV;GB;In English 
and Japanese) 

The domestic natural gas industry in developing countries, 
18:7751 (R;US) 

DEVICES 

See EQUIPMENT 
DEWATERING 

See WATER REMOVAL 
DIAGNOSIS 

Preclinical evaluation of 9°™Tc-BATO: A new myocardial perfu- 
sion imaging agent, 18:10361 (RA;IL) 

DIAMONDS 

Development of machinery and materials for plant.: Develop- 
ment of slurry letdown valves, 18:7585 (IA;JP;In Japanese) 

Development of machinery and materials for plant.: Develop- 
ment of slurry letdown valves, 18:7622 (IA;JP) 

Development of machinery and materials for plant.: Develop- 
ment of slurry letdown valves, 18:7585 (IA;JP;ln Japanese) 

Development of machinery and materials for plant.: Develop- 
ment of slurry letdown valves, 18:7622 (IA;JP) 
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DIBORANE 
See BORANES 
DICHROISM 

[Elemental and multilayer large moment thin film ferromagnets]: 

Progress report, August 1991-—[1992], 18:9397 (R;US) 
DICTIONARIES 

Development of technology for entrained flow coal gasification.: 
Development of coal conversion technology data processing 
system, 18:11596 (IA;JP;in Japanese) 

Development of technology for entrained flow coal gasification.: 
Development of coal conversion technology data processing 
system, 18:11597 (IA;JP) 

Development of technology for entrained flow coal gasification.: 
Development of coal conversion technology data processing 
system, 18:11596 (IA;JP;in Japanese) 

Development of technology for entrained flow coal gasification.: 
Development of coal conversion technology data processing 
system, 18:11597 (IA;JP) 

DIELECTRIC MATERIALS 

Damage induced by the electronic stopping power of swift 
heavy ions in insulators, 18:9597 (R;FR) 

Magnetic properties of permalloy microparticles, 18:9371 (R;FR) 

DIELECTRIC TENSOR 

Dielectric tensor operator of hot plasmas in toroidal axisymmet- 

ric systems, 18:11351 (R;CH) 
DIELECTRIC TRACK DETECTORS 

On registration properties of Intercast Company CR-39, 
18:10095 (R;RU) 

Registration properties of different types of CR-39 in vacuum 
conditions of irradiation, 18:10096 (R;RU) 

DIELECTRICS 
See DIELECTRIC MATERIALS 
DIESEL ENGINES 

Cogeneration with heavy fuel engine generator set, 18:9281 
(RA;FR) 

Commercialization of coal-fired diese! engines for cogeneration 
and non-utility power markets, 18:9332 (R;US) 

NIST-3-Mechanisms of galling and abrasive wear, 18:9500 
(RA;US) 

Taguchi methods applied to oxygen-enriched diesel engine ex- 
periments, 18:9327 (R;US) 

Technical development for the practical use of photovoltaic 
power system.: Positive research of photovoltaic power- 
generation system, 18:8378 (IA;JP;in Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Positive research of photovoltaic power- 
generation system, 18:8433 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Positive research of photovoltaic power- 
generation system, 18:8378 (IA;JP;In Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Positive research of photovoltaic power- 
generation system, 18:8433 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Positive research of photovoltaic power- 
generation system, 18:8378 (IA;JP;in Japanese) 

DIESEL MOTORS 
See DIESEL ENGINES 
DIFFERENTIAL EQUATIONS 
See also NEUTRON DIFFUSION EQUATION 
PARTIAL DIFFERENTIAL EQUATIONS 

Approximate solution of the fourth order initial value problem us- 
ing deficient spline polynomials, 18:10641 (R;XA) 

Control of error and convergence in ODE solvers, 18:11573 
(R;SE) 

On the oscillation of a class of hyperbolic equations of neutral 
type, 18:10585 (R;XA) 

On the zeros of solutions of forced parabolic differential equa- 
tions of neutral type, 18:10637 (R;XA) 

Oscillatory behaviour of solutions of coupled hyperbolic differen- 
tial equations of neutral type, 18:10586 (R;XA) 

The least energy critical set, 18:10590 (R;XA) 

DIFFUSION 
See also GASEOUS DIFFUSION 





A comparative study of preconditioned Lanczos methods for 
nonsymmetric linear systems, 18:11527 (RA;US) 

A spectrum enveloping technique for convection-diffusion com- 
putations, 18:11505 (RA;US) 

Computer simulation of non-steady state moisture diffusional 
flow in wood, 18:9620 (R;XA) 

First results in the use of Moessbauer spectroscopy to obtain 
diffusion parameters, 18:11191 (IA;AR) 

Iterative methods for nonsymmetric coupled systems, 18:11529 
(RA;US) 

Multigrid solution of the diffusion equation with mixed finite- 
element bi-linear-discontinuous discretization, 18:11482 
(RA;US) 

Multilevel methods for the solution of advection-dominated 
advection-diffusion equations on composite grids, 18:11481 
(RA;US) 

Overlapping domain decomposition algorithms for parabolic 
convection-diffusion problems, 18:11510 (RA;US) 

Physically motivated domain decomposition preconditioners, 
18:11506 (RA;US) 

Pseudospectra of differential operators, 18:11526 (RA;US) 

Review on matrix diffusion investigations of dissolved radionu- 
clides in rocks: A literature survey, 18:10293 (R;Fl) 

DIFFUSION BARRIERS 

Research and development of photovoltaic power system.: Fun- 
damental research on solar cells(fundamental research on 
new type crystalline solar cells), 18:8281 (IA;JP;In Japanese) 

DIGESTER GAS 
See METHANE 
DIMERS 
Monte Carlo simulations of a two-dimensional hard dimer sys- 
tem, 18:11144 (R;XA) 
DIMETHYL SULFOXIDE 
See DMSO 
DIMETHYLBENZENES 
See XYLENES 
DIOXIN 
Emission of polychlorinated dibenzo-p-dioxins and -furans from 
heating equipment, 18:10202 (R;DE;In German) 
DIPHENYLPHOSPHINE OXIDE 
See ORGANIC PHOSPHORUS COMPOUNDS 
DIRAC EQUATION 

A detailed study of nonperturbative solutions of two-body Dirac 
equations, 18:10728 (R;US) 

A new approach to the I/N-expansion for the Dirac equation, 
18:10598 (R;UA) 

DIRECT CURRENT 

Damping of mechanical resonance and protection against grid 
failure for variable speed wind turbines (IRFLET), 18:8538 
(R;NL) 

DIRECTED-ENERGY WEAPONS 

Target scheduling for Directed Energy Weapon platforms, 

18:10175 (R;US) 
DIRICHLET PROBLEM 

Implementation of a boundary element method for Dirichlet 

problem, 18:11509 (RA;US) 
DISASTERS 

The annual probability of an aircraft crash on the US Depart- 
ment of Energy reservation in Oak Ridge, Tennessee, 
18:10564 (R;US) 

DISCHARGES (WASTES) 

See WASTE DISPOSAL 
DISCHARGING (REACTOR) 

See REACTOR FUELING 
DISCOUNT RATE 

See INTEREST RATE 
DISCRETE ORDINATE METHOD 

Numerical solution of neutron transport equations in discrete or- 

dinates and slab geometry., 18:11134 (1;MX;In Spanish) 
DISCRETE ORDINATES 
See DISCRETE ORDINATE METHOD 
DISINFECTANTS 

Occurrence and exposures to disinfectants and disinfection by- 

products, 18:10386 (R;US) 


DNA ADDUCTS 


DISINTEGRATION (FISSION) 
See FISSION 
DISPERSANTS (CHEMICAL) 
See SURFACTANTS 
DISPERSED STORAGE AND GENERATION 

Development of practical photovoltaic generation systems.: 
Standalone distributed systems (application of the wind 
power-photovoltaic hybrid generation system to a mountain 
hut), 18:8445 (IA;JP;in Japanese) 

DISPERSION RELATIONS 
HGSYSTEM: Atmospheric Dispersion Models For ideal Gases 
and Hydrogen Fluoride, 18:11543 (CM;US) 
DISPERSION THEORY 
See DISPERSION RELATIONS 
DISPLAY DEVICES 

See also INTERACTIVE DISPLAY DEVICES 

Design characteristics of safety parameter display system for 
nuclear power plants, 18:8843 (R;CN) 

DISPOSAL (WASTES) 

See WASTE DISPOSAL 
DISPROPORTIONATION 

See OXIDATION 
DISSOLVED OXYGEN 

See OXYGEN 
DISTILLATION EQUIPMENT 

The use of pinch technology and process synthesis for process 
design, 18:9286 (RA;FR) 

DISTRIBUTED DATA PROCESSING 

High-performance computing and distributed systems, 18:11571 

(R;US) 
DISTRICT COOLING 

Economic assessment of the thin polymer icemaker, 18:9321 

(R;US) 
DISTRICT HEATING 

Investigation of measuring errors with regard to thermometer 
probes resulting from installation modes, 18:9324 (R;DK;in 
Danish) 

Performances of a heat network, 18:9320 (R;FR;In French) 

Solar aided district heating systems in the UK: An appraisal, 
18:8470 (R;GB) 

DIVERTORS 

Applications of divertor biasing to the next generation tokamaks, 
18:11413 (R;US) 

Condition for density accumulation in the ergodic divertor exper- 
iment, 18:11411 (RA;FR) 

Control of the edge transport with the ergodic divertor, 18:11409 
(RA;FR) 

Minimum entropy production principle applied to decontamina- 
tion regime in a stochastic layer in presence of a radial 
electric field, 18:11410 (RA;FR) 

DMSO 

Mutagenicity of six DMSO and Tween 80-solvated mild gasifica- 

tion products in Salmonella typhimurium, 18:10533 (R;US) 
DNA 

Characterisation of a radiation-activated DNA-binding protein 
(irap-1), 18:10457 (IA;AU) 

Effect of 8-MOP plus treatment on survival and repair of plasmid 
pBR322, 18:10419 (R;ES;in Spanish) 

General characterization of the genetic defect in ataxia telang- 
iectasia, 18:10462 (IA;AU) 

Photo-enhancement of the mutagenicity of 9-anilinoacridine 
derivates related to the anti tumour agent amsacrine, 
18:10473 (IA;AU) 

Purification and biochemical characterization of a novel binding 
protein activated by ionizing radiation, 18:10458 (iA;AU) 

Radiation sensitivity in schizophrenia, 18:10467 (IA;AU) 

Radioprotection by DNA binding bibezimidazoles: mechanistic 
studies, 18:10481 (IA;AU) 

The interaction of oxygen with photoexcited states of some 
DNA-binding drugs, 18:10455 (IA;AU) 

DNA ADDUCTS 

Methyl guanine isomer differentiation using ion/molecule reac- 
tions and collision activated dissociation in a Fourier 
transform mass spectrometer, 18:10338 (R;US) 
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DNA ADDUCTS 


Molecular understanding of mutagenicity using potential energy 
methods: Progress report, January 1, 1990—June 30, 1992, 
18:10536 (R;US) 

DNA HYBRIDIZATION 

[Melting in adsorbed films]: Progress report 1992, 18:10339 

(R;US) 
DNA REPAIR 

A human melanoma cell line (WMXRS-1), hypersensitive to ion- 
ising and ultraviolet (UV) radiation, and UV-mimetic agents, 
18:10466 (IA;AU) 

DNA SEQUENCING 

A novel method of isolating alpha DNA in the study of DNA- 
binding bibenzimidazoles as radiomodifers, 18:10463 (IA;AU) 

BrUdR sensitization: mechanisms of strand cleavage by UV-B, 
18:10465 (IA;AU) 

lodinated bibenzimidazoles as radiomodifiers: comparison of 
four iodoHoechst analogues, 18:10464 (IA;AU) 

Ultrasensitive detection of single molecules in flowing sample 
streams by laser-induced fluorescence, 18:10341 (R;US) 

DOCUMENT RETRIEVAL 

See INFORMATION RETRIEVAL 
DOMESTIC WASTES 

See MUNICIPAL WASTES 
DOPED MATERIALS 

Moessbauer study of Mn doped synthetic ilvaite, 18:11158 

(IA;AR) 

DOPING (CRYSTAL) 

See CRYSTAL DOPING 
DORMITORIES 

See RESIDENTIAL BUILDINGS 
DOSE DISTRIBUTIONS 

See RADIATION DOSE DISTRIBUTIONS 
DOSE EQUIVALENTS 

Evaluation of fluence to dose equivalent conversion factors for 
high energy radiations, (1): Preparation of code system and 
basic data, 18:10492 (R;JP;ln Japanese) 

DOSE LIMITS 
Canada’s radiation scandal?, 18:10441 (R;CA) 
DOSE RATES 
Discussion, 18:10552 (RA;US) 
Exposure models in retrospective cohort studies, 18:10385 
(RA;US) 
What is dose?, 18:10550 (RA;US) 
DOSE REDUCTION FACTOR 

See RADIOPROTECTIVE SUBSTANCES 
DOSE RELATIVE FACTOR 

See RADIOPROTECTIVE SUBSTANCES 
DOSE-RESPONSE RELATIONSHIPS 

Bayes methods for combining dose-response studies, 18:11476 
(RA;US) 

DOSEMETERS 

See also PHOTOGRAPHIC FILM DOSEMETERS 

Ambient dose equivalent and directional dose equivalent instru- 
ments, 18:10051 (R;CN;In Chinese) 

The spanish participation in the European intercomparison of in- 
struments used for dosimetry in diagnostic radiology, 18:9661 
(R;ES;in Spanish) 

DOSIMETERS 
See DOSEMETERS 
DOSIMETRY 
See also ELECTRON DOSIMETRY 
GAMMA DOSIMETRY 
PERSONNEL DOSIMETRY 
THERMOLUMINESCENT DOSIMETRY 

Biological dosimetry after radiation accidents, 18:10454 (IA;AU) 

Guidelines for calculating radiation doses to the public from a 
release of airborne radioactive material under hypothetical ac- 
cident conditions in nuclear reactors, 18:8886 (R;CA) 

DOUBLE BETA DECAY 

Monte Carlo algorithms in simulation of 26-decay and penetra- 

tion of electrons through matter, 18:11138 (R;UA;In Russian) 
DOUBLET 3 DEVICES 
See DOUBLET-3 DEVICE 
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DOUBLET-3 DEVICE 
Fast wave current drive system design for DIll-D, 18:11412 
(R;US) 
Recent DIll-D results, 18:11313 (R;US) 
DOWNHOLE INFORMATION SYSTEMS 

See MWD SYSTEMS 
DPO 

See ORGANIC PHOSPHORUS COMPOUNDS 
DRAG 

Low-speed wind tunnel study of the direct side-force character- 
istics of a joined-wing airplane with an upper fin, 18:9852 
(R;JP;in Japanese) 

DRAG COEFFICIENT 

See DRAG 
DRF 

See RADIOPROTECTIVE SUBSTANCES 
DRIFT CHAMBERS 

Development of an influence drift chamber for the measurement 
of associated strangeness production, 18:10108 (R;DE;In 
German) 

Drift chamber tracking with a VLSI neural network, 18:10063 
(R;US) 

Recent results from the Crystal Barrel experiment, 18:10808 
(R;US) 

DRILL CORES 

The weathering of core samples, 18:10296 (R;Fl;In Finnish) 
DRILL HOLES 

See BOREHOLES 
DRILLING 

See also WELL DRILLING 

Health and Safety Plan for operations performed for the NPR 
drilling program, 18:8887 (R;US) 

DRINKING WATER 

Contamination measurements 
18:10327 (R;AT;In German) 

DOE plan for UMTRA Project water protection standards, 
18:8060 (R;US) 

DROPLETS 
Large amplitude shape oscillations in a mercury drop using a 
drop tower, 18:9635 (R;JP;in Japanese) 
DRY DEPOSITION 
See DEPOSITION 
DRY STORAGE 
Dry storage of spent fuel in Canada, 18:7873 (RA;XA) 
DRYERS 
Steam atmosphere drying concepts using steam exhaust re- 
compression, 18:9293 (R;US) 
DTO 
See HEAVY WATER 
DUAL-PURPOSE POWER PLANTS 
Knowledge-based operator support system for cogeneration 
plants (VIDEC): Final report, 18:9311 (R;DK) 
DUBNA SYNCHROCYCLOTRON 
Direct-current stabilizer, 18:9984 (R;RU;in Russian) 
DUCTS 

Heat losses from air ducts, 18:9268 (R;SE;In Swedish) 

Pipe crawler development for duct elbow removal, 18:9825 
(R;US) 

Therma! distribution in small buildings: A review and analysis of 
recent literature, 18:9226 (R;US) 

DUSTS 

Fugitive dust control experiments using soil fixatives on vehicle 
traffic surfaces, 18:7869 (R;US) 

Neutron activation analysis for environmental trace element re- 
search: Determination of elemental composition of settling 
particles in Israel following Saharan dust storm, 18:9672 (RA;IL) 

Performance test of dust-concentration monitor FH 62 I-N (1 
and 3 m*/h) for automated air quality monitoring, 18:10203 
(R;DE;In German) 

DYMAC SYSTEM 
See NUCLEAR MATERIALS MANAGEMENT 
PLUTONIUM 
DYNAMIC LOADS 
See also WIND LOADS 


in Austria and Germany, 





PHATAS-2 test procedure: Program for Horizontal Axis wind 
Turbine Analysis and Simulation, version 2, 18:8537 (R;NL) 
DYNAMIC MATERIALS ACCOUNTABILITY SYSTEM 
See NUCLEAR MATERIALS MANAGEMENT 
PLUTONIUM 
DYNAMICAL BOSON-FERMION SYMMETRY 
See BOSON-FERMION SYMMETRY 
DYNAMICS 
Real time visualization of Quantum Molecular Dynamics, 
18:11194 (R;US) 
Symbolic dynamics and description of complexity, 18:10648 
(R;XA) 
Topological organization of (low-dimensional) chaos, 18:10656 
(R;US) 
DYNAMICS (BEAM) 
See BEAM DYNAMICS 
DYSPROSIUM 154 
Thermodynamics of superfluid nucleus, 18:10991 (1A;IN) 
DYSPROSIUM 160 
Low spin S-band members in 1®°-162Dy, 18:11123 (R;NO) 
DYSPROSIUM 162 
Low spin S-band members in '®°:'®2Dy, 18:11123 (R;NO) 


E 


E2-TRANSITIONS 
Variation of rotational content in E(2sub(1)sup(+)) with valence 
nucleon pairs, 18:10969 (IA;IN) 
EARLY RADIATION INJURIES 
See RADIATION INJURIES 
EARTH ATMOSPHERE 

See also EARTH MAGNETOSPHERE 

Determination of atmospheric dilution factors for accident analy- 
sis application, 18:10195 (IA;CA) 

Light extinction in the atmosphere, 18:10664 (R;US) 

Modelling of the atmospheric dispersion of accidental releases 
of radionuclides from Ontario Hydro’s nuclear generating sta- 
tions for safety analysis applications, 18:10194 (IA;CA) 

EARTH MAGNETOSPHERE 

See also MAGNETOTAIL 

Energetics of ULF/ELF plasma waves in the solar wind and 
outer earth's magnetosphere, 18:10624 (RA;FR) 

Exploring the magnetospheric boundary layer, 18:10628 (RA;FR) 

Magnetospheric convection and current system in the dayside 
polar cap, 18:10631 (RA;FR) 

On the solar wind - magnetosphere - ionosphere coupling: 
AMPTE/CCE particle data and the AE indices, 18:10632 
(RA;FR) 

EARTHQUAKES 

See also MICROEARTHQUAKES 

Analysis of earthquake resistance of structures and methods to 
increase it, 18:8822 (RA;CS;In Czech) 

Earthquake resistance analysis of V 230 and V 213-C reactors 
of Jaslovske Bohunice nuclear power plant, 18:8657 
(RA;CS;In Czech) 

Further study on source parameters at Quirke Mine, Elliot Lake, 
Ontario, 18:8031 (R;CA) 

Methods of earthquake resistance quantification for old types of 
PWR type nuclear power plants: (US NRC recommendation), 
18:8656 (RA;CS;In Czech) 

EBR-2 REACTOR 

Review process and quality assurance in the EBR-II probabilis- 

tic risk assessment, 18:8981 (R;US) 
ECCS 
USNRC gate valve test results challenge flexible wedge gate 
valve, motor operating sizing equation, 18:9041 (RA;US) 
ECHOGRAPHY 
See ULTRASONOGRAPHY 
ECOLOGICAL COMMUNITIES 
See ECOSYSTEMS 
ECONOMIC ANALYSIS 

Future trends in power generation cost by power resource.: Fo- 

cusing on scenario analyses, 18:9117 (I;JP;in Japanese) 


ELASTOMERS 


Preliminary study on costs needed for solution of the global en- 

vironmental problem, 18:9149 (R;JP;in Japanese) 
ECONOMIC DEVELOPMENT 

Potential energy savings in the industrial sector, 18:9290 (RA;FR) 

Survey of the Hokkaido development project.: Survey develop- 
ment and utilization of resource/energy (north-Tokachi area), 
18:8484 (I;JP;in Japanese) 

ECONOMIC GROWTH 
See ECONOMIC DEVELOPMENT 
ECOSYSTEMS 

See also TERRESTRIAL ECOSYSTEMS 

Savannah River Site environmental report for 1991, 18:8044 
(R;US) 

ECR HEATING 

Electron heating by the R-X mode in ECR plasma sources, 
18:11310 (R;FR) 

Electron-cyclotron resonance heating and current drive, 
18:11281 (R;ES) 

EDUCATIONAL FACILITIES 

A 10-year review of the dose history of radiation workers in the 
University of Surrey, 18:10491 (I;PH) 

Biomedical Research Institute, Biomedical Research Founda- 
tion of Northwest Louisiana, Shreveport, Louisiana: 
Environmental assessment, 18:10229 (R;US) 

Nationwide survey of energy conservation in public school 
districts: Institutional, organizational, and technical character- 
istics, 18:9178 (R;US) 

EDUCATIONAL TOOLS 
Development of purchased training for environment, safety, and 
health professionals, 18:11444 (R;US) 

EFFLUENTS (CHEMICAL) 

See CHEMICAL EFFLUENTS 
EFFLUENTS (GASEOUS) 

See GASEOUS WASTES 
EFFLUENTS (LIQUID) 

See LIQUID WASTES 
EFFLUENTS (RADIOACTIVE) 

See RADIOACTIVE EFFLUENTS 
EFFLUENTS (THERMAL) 

See THERMAL EFFLUENTS 
EFFUSION 

See DIFFUSION 
EH 

See REDOX POTENTIAL 
EIGENVALUES 

A comparison of some subspace iteration algorithms for large 
scale nonsymmetric eigenvalue problems, 18:11490 (RA;US) 

A hybrid Arnoldi/Faber iterative method for nonsymmetric sys- 
tems of linear equations, 18:11525 (RA;US) 

Estimates for interior eigenvalues of large nonsymmetric matri- 
ces, 18:11492 (RA;US) 

Iterative methods for computing certain eigenvalues of sparse 
nonsymmetric block structured matrices, 18:11494 (RA;US) 

Matrices that generate the same Krylov varieties, 18:11534 
(RA;US) 

Preconditioned biconjugate gradient iteration for non-Hermitian 
matrices, 18:11528 (RA;US) 

Self-similar approximations for eigenvalue problem, 18:10605 
(R;RU) 

The convergence of Krylov-space methods for the Stokes prob- 
lem in computational fluid dynamics, 18:11513 (RA;US) 

EKA-HAFNIUM 

See ELEMENT 104 
EKA-TANTALUM 

See ELEMENT 105 
ELASTIC PROPERTIES 

See ELASTICITY 
ELASTICITY 

Theories of elastoplasticity coupled with continuum damage me- 
chanics, 18:9516 (R;US) 

ELASTOMERS 

Compatibility of refrigerants and lubricants with elastomers: 
Quarterly report, 1 October 1992-30 December 1992, 
18:9606 (R;US) 
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ELASTOMERS 


Materials compatibility and lubricants research on CFC- 
refrigerant substitutes: Quarterly technical progress report, 1 
October 1992-31 December 1992, 18:9604 (R;US) 

ELECTRIC BATTERIES 
See also LEAD-ACID BATTERIES 
METAL-GAS BATTERIES 
METAL-NONMETAL BATTERIES 
Energy conservation technology, 18:9158 (R;FR) 
Alloys 

Evaluation of a nickel/metal hydride battery for a load condi- 
tioner.: Performance of 1Wh AA-size cell and multicell, 
18:9097 (R;JP;in Japanese) 

Research and development of photovoltaic power system.: 
Research on advanced photovoltaic system technologies (eval- 
uation and testing of metal hydride batteries), 18:8386 (IA;JP) 

Research and development of photovoltaic power system.: Re- 
search on advanced photovoltaic system technologies 
(evaluation and testing of metal hydride batteries), 18:8329 
(IA;JP;in Japanese) 

Aluminium Chlorides 

New battery types with non-aqueous inorganic electrolytes: Fi- 

nal report. Part 2, 18:9105 (R;DK;In Danish) 
Anodes 

Research and development of photovoltaic power system.: Re- 
search on advanced photovoltaic system technologies 
(evaluation and testing of metal hydride batteries), 18:8329 
(IA;JP;in Japanese) 

Research and development of photovoltaic power system.: 
Research on advanced photovoltaic system technologies (eval- 
uation and testing of metal hydride batteries), 18:8386 (IA;JP) 

Battery Charging 

Research and development of photovoltaic power system.: 
Research on advanced photovoltaic system technologies (re- 
search on advanced photovoltaic system technologies), 
18:8328 (IA;JP;In Japanese) 

Research and development of photovoltaic power system.: 
Research on advanced photovoltaic system technologies (re- 
search on advanced photovoltaic system technologies), 
18:8385 (IA;JP) 

Chemisorption 

Research and development of photovoltaic power system.: Re- 
search on advanced photovoltaic system technologies 
(evaluation and testing of metal hydride batteries), 18:8329 
(IA;JP;in Japanese) 

Research and development of photovoltaic power system.: 
Research on advanced photovoltaic system technologies (eval- 
uation and testing of metal hydride batteries), 18:8386 (IA;JP) 

Demand Factors 

Technical development for the practical use of photovoltaic 
power system.: Research and development of peripheral 
technology for photovoltaic power systems (research and de- 
velopment of electric storage devices for photovoltaic power 
generaton system,redox battery), 18:8365 (IA;JP;In Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Research and development of peripheral 
technology for photovoltaic power systems (research and de- 
velopment of a battery system for a photovoltaic electric 
power generaton system-redox battery), 18:8420 (IA;JP) 

Design 

The ANL Electrichemical Program for DOE on electric vehicle 

R&D: Progress report, July-September 1992, 18:9343 (R;US) 
Electric-Powered Vehicles 

Technology advancements of batteries for electric vehicles in 

Japan, 18:9094 (RA;FR) 
Electrodes 

Research and development of photovoltaic power system.: 
Research on advanced photovoltaic system technologies (re- 
search on advanced photovoltaic system technologies), 
18:8328 (IA;JP;In Japanese) 

Research and development of photovoltaic power system.: 
Research on advanced photovoltaic system technologies (re- 
search on advanced photovoltaic system technologies), 
18:8385 (1A;JP) 
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Electro! 

Analysis and evaluation for practical application of photovoltaic 
power generation system.: Analysis and evaluation of periph- 
eral technology for photovoltaic power system (analysis and 
evaluation on batteries for photovoltaic systems), 18:9101 
(lIA;JP) 

Analysis and evaluation for practical application of photovoltaic 
power generation system.: Analysis and evaluation of periph- 
eral technology for photovoltaic power system (analysis and 
evaluation on batteries for photovoltaic systems), 18:9099 
(IA;JP;In Japanese) 

New battery types with non-aqueous inorganic electrolytes: Fi- 
nal report. Part 2, 18:9105 (R;DK;In Danish) 

Research and development of photovoltaic power system.: 
Research on advanced photovoltaic system technologies (re- 
search on advanced photovoltaic system technologies), 
18:8328 (IA;JP;In Japanese) 

Research and development of photovoltaic power system.: 
Research on advanced photovoltaic system technologies (re- 
search on advanced photovoltaic system technologies), 
18:8385 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Research and development of peripheral 
technology for photovoltaic power systems (research and de- 
velopment of a battery system for a photovoltaic electric 
power generaton system-redox battery), 18:8420 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Research and development of peripheral 
technology for photovoltaic power systems (research and de- 
velopment of electric storage devices for photovoltaic power 
generaton system,redox battery), 18:8365 (IA;JP;In Japanese) 


Electromotive Force 

Analysis and evaluation for practical application of photovoltaic 
power generation system.: Analysis and evaluation of periph- 
eral technology for photovoltaic power system (analysis and 
evaluation on batteries for photovoltaic systems), 18:9101 
(IA;JP) 

Analysis and evaluation for practical application of photovoltaic 
power generation system.: Analysis and evaluation of periph- 
eral technology for photovoltaic power system (analysis and 
evaluation on batteries for photovoltaic systems), 18:9099 
(IA;JP;In Japanese) 


Energy Density 

Analysis and evaluation for practical application of photovoltaic 
power generation system.: Analysis and evaluation of periph- 
eral technology for photovoltaic power system (analysis and 
evaluation on batteries for photovoltaic systems), 18:9101 
(IA;JP) 

Analysis and evaluation for practical application of photovoltaic 
power generation system.: Analysis and evaluation of periph- 
eral technology for photovoltaic power system (analysis and 
evaluation on batteries for photovoltaic systems), 18:9099 
(IA;JP;In Japanese) 

Evaluation of a nicke/metal hydride battery for a load condi- 
tioner.: Performance of 1Wh AA-size cell and multicell, 
18:9097 (R;JP;in Japanese) 


Hydrides 
Evaluation of a nickel/metal hydride battery for a load condi- 
tioner.: Performance of 1Wh AA-size cell and multicell, 
18:9097 (R;JP;In Japanese) 


Hydrogen 

Analysis and evaluation for practical application of photovoltaic 
power generation system.: Analysis and evaluation of periph- 
eral technology for photovoltaic power system (analysis and 
evaluation on batteries for photovoltaic systems), 18:9099 
(IA;JP;in Japanese) 

Analysis and evaluation for practical application of photovoltaic 
power generation system.: Analysis and evaluation of periph- 
eral technology for photovoltaic power system (analysis and 
evaluation on batteries for photovoltaic systems), 18:9101 
(IA;JP) 

Research and development of photovoltaic power system.: Re- 
search on advanced photovoltaic system technologies 





(evaluation and testing of metal hydride batteries), 18:8329 
(IA;JP;In Japanese) 

Research and development of photovoltaic power system.: 
Research on advanced photovoltaic system technologies (eval- 
uation and testing of metal hydride batteries), 18:8386 (IA;JP) 

Load Management 

Technical development for the practical use of photovoltaic 
power system.: Research and development of peripheral 
technology for photovoltaic power systems (research and de- 
velopment of electric storage devices for photovoltaic power 
generaton system,redox battery), 18:8365 (IA;JP;ln Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Research and development of peripheral 
technology for photovoltaic power systems (research and de- 
velopment of a battery system for a photovoltaic electric 
power generaton system-redox battery), 18:8420 (IA;JP) 

Material Substitution 

Analysis and evaluation for practical application of photovoltaic 
power generation system.: Analysis and evaluation of periph- 
eral technology for photovoltaic power system (analysis and 
evaluation on batteries for photovoltaic systems), 18:9101 
(IA;JP) 

Analysis and evaluation for practical application of photovoltaic 
power generation system.: Analysis and evaluation of periph- 
eral technology for photovoltaic power system (analysis and 
evaluation on batteries for photovoltaic systems), 18:9099 
(IA;JP;In Japanese) 

Membranes 

Analysis and evaluation for practical application of photovoltaic 
power generation system.: Analysis and evaluation of periph- 
eral technology for photovoltaic power system (analysis and 
evaluation on batteries for photovoltaic systems), 18:9099 
(IA;JP;in Japanese) 

Analysis and evaluation for practical application of photovoltaic 
power generation system.: Analysis and evaluation of periph- 
eral technology for photovoltaic power system (analysis and 
evaluation on batteries for photovoltaic systems), 18:9101 
(IA;JP) 

Monitoring 

Research and development of photovoltaic power system.: 
Research on advanced photovoltaic system technologies (re- 
search on advanced photovoltaic system technologies), 
18:8328 (IA;JP;In Japanese) 

Research and development of photovoltaic power system.: 
Research on advanced photovoltaic system technologies (re- 
search on advanced photovoltaic system technologies), 
18:8385 (IA;JP) 

Nickel 

Evaluation of a nickel/metal hydride battery for a load condi- 
tioner.: Performance of 1Wh AA-size cell and multicell, 
18:9097 (R;JP;In Japanese) 

Openings 

Research and development of photovoltaic power system.: 
Research on advanced photovoltaic system technologies (re- 
search on advanced photovoltaic system technologies), 
18:8328 (IA;JP;In Japanese) 

Research and development of photovoltaic power system.: 
Research on advanced photovoltaic system technologies (re- 
search on advanced photovoltaic system technologies), 
18:8385 (IA;JP) 

Performance Testing 

Analysis and evaluation for practical application of photovoltaic 
power generation system.: Analysis and evaluation of periph- 
eral technology for photovoltaic power system (analysis and 
evaluation on batteries for photovoltaic systems), 18:9101 
(IA;JP) 

Analysis and evaluation for practical application of photovoltaic 
power generation system.: Analysis and evaluation of periph- 
eral technology for photovoltaic power system (analysis and 
evaluation on batteries for photovoltaic systems), 18:9099 
(IA;JP;In Japanese) 

Development of power storage systems using new type batter- 
ies.: Operational results of the 1,000 kW class pilot piant, 
18:9102 (IA;JP;In Japanese) 


ELECTRIC BATTERIES 
Redox Reactions 


Safety and performance of a long life lithium-thionyl chloride 
battery, 18:9107 (R;US) 

Technical development for the practical use of photovoltaic 
power system.: Research and development of peripheral 
technology for photovoltaic power systems (research and de- 
velopment of electric storage devices for photovoltaic power 
generaton system,redox battery), 18:8365 (IA;JP;In Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Research and development of peripheral 
technology for photovoltaic power systems (research and de- 
velopment of a battery system for a photovoltaic electric 
power generaton system-redox battery), 18:8420 (IA;JP) 

Pilot Plants 

Development of power storage systems using new type batter- 
ies.: Operational results of the 1,000 kW class pilot plant, 
18:9102 (IA;JP;In Japanese) 

Polarization 

Analysis and evaluation for practical application of photovoltaic 
power generation system.: Analysis and evaluation of periph- 
eral technology for photovoltaic power system (analysis and 
evaluation on batteries for photovoltaic systems), 18:9101 
(IA;JP) 

Analysis and evaluation for practical application of photovoltaic 
power generation system.: Analysis and evaluation of periph- 
eral technology for photovoltaic power system (analysis and 
evaluation on batteries for photovoltaic systems), 18:9099 
(IA;JP;In Japanese) 


Power Range 100-1000 Kw 

Development of power storage systems using new type batter- 
ies.: Operational results of the 1,000 kW class pilot plant, 
18:9102 (IA;JP;In Japanese) 

Pressure Drop 

Research and development of photovoltaic power system.: 
Research on advanced photovoltaic system technologies (re- 
search on advanced photovoltaic system technologies), 
18:8385 (IA;JP) 

Research and development of photovoltaic power system.: 
Research on advanced photovoltaic system technologies (re- 
search on advanced photovoltaic system technologies), 
18:8328 (IA;JP;In Japanese) 


Redox Process 

Development of power storage systems using new type batter- 
ies.: Operational results of the 1,000 kW class pilot plant, 
18:9102 (IA;JP;In Japanese) 

Research and development of photovoltaic power system.: 
Research on advanced photovoltaic system technologies (re- 
search on advanced photovoltaic system technologies), 
18:8385 (IA;JP) 

Research and development of photovoltaic power system.: 
Research on advanced photovoltaic system technologies (re- 
search on advanced photovoltaic system technologies), 
18:8328 (IA;JP;In Japanese) 

Redox Reactions 

Analysis and evaluation for practical application of photovoltaic 
power generation system.: Analysis and evaluation of periph- 
eral technology for photovoltaic power system (analysis and 
evaluation on batteries for photovoltaic systems), 18:9099 
(IA;JP;In Japanese) 

Analysis and evaluation for practical application of photovoltaic 
power generation system.: Analysis and evaluation of periph- 
eral technology for photovoltaic power system (analysis and 
evaluation on batteries for photovoltaic systems), 18:9101 
(IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Research and development of peripheral 
technology for photovoltaic power systems (research and de- 
velopment of electric storage devices for photovoltaic power 
generaton system,redox battery), 18:8365 (IA;JP;In Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Research and development of peripheral 
technology for photovoltaic power systems (research and de- 
velopment of a battery system for a photovoltaic electric 
power generaton system-redox battery), 18:8420 (IA;JP) 
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ELECTRIC BATTERIES 
Research Programs 


Research Programs 

Technology advancements of batteries for electric vehicles in 
Japan, 18:9094 (RA;FR) 

The ANL electric vehicle battery R&D program for DOE-EHP: 
Progress report, October 1991—March 1992, 18:9342 (R;US) 

The ANL electric vehicle battery R&D program for DOE-EHP: 
Quarterly progress report, October-December 1990, 18:9340 

R;US) 

The ANL electrochemical program for DOE on electric vehicle 
R&D: Quarterly progress report, January-March 1991, 
18:9341 (R;US) 

Utility Battery Storage Systems Program Report for FY92, 
18:9106 (R;US) 

Roadway-Powered Electric Vehicles 

Development of power storage systems using new type batter- 
ies.: Operational results of the 1,000 kW class pilot plant, 
18:9102 (IA;JP;in Japanese) 

Safety 

Safety and performance of a long life lithium-thionyl chloride 

battery, 18:9107 (R;US) 
Sulfuric Acid 

Analysis and evaluation for practical application of photovoltaic 
power generation system.: Analysis and evaluation of periph- 
eral technology for photovoltaic power system (analysis and 
evaluation on batteries for photovoltaic systems), 18:9101 
(IA;JP) 

Analysis and evaluation for practical application of photovoltaic 
power generation system.: Analysis and evaluation of periph- 
eral technology for photovoltaic power system (analysis and 
evaluation on batteries for photovoltaic systems), 18:9099 
(IA;JP;In Japanese) 

Thickness 

Research and development of photovoltaic power system.: 
Research on advanced photovoltaic system technologies (re- 
search on advanced photovoltaic system technologies), 
18:8385 (IA;JP) 

Research and development of photovoltaic power system.: 
Research on advanced photovoltaic system technologies (re- 
search on advanced photovoltaic system technologies), 
18:8328 (IA;JP;in Japanese) 

Vanadium Compounds 

Analysis and evaluation for practical application of photovoltaic 
power generation system.: Analysis and evaluation of periph- 
eral technology for photovoltaic power system (analysis and 
evaluation on batteries for photovoltaic systems), 18:9101 
(IA;JP) 

Analysis and evaluation for practical application of photovoltaic 
power generation system.: Analysis and evaluation of periph- 
eral technology for photovoltaic power system (analysis and 
evaluation on batteries for photovoltaic systems), 18:9099 
(IA;JP;in Japanese) 

ELECTRIC CABLES 

Aging, condition monitoring, and loss-of-coolant accident 
(LOCA) tests of class 1E electrical cables: Ethylene propy- 
lene rubber cables, Voiume 2, 18:9051 (R;US) 

Aging, condition monitoring, and loss-of-coolant accident 
(LOCA) tests of class 1E electrical cables: Miscellaneous ca- 
ble types, Volume 3, 18:9052 (R;US) 

Mechanical properties of cables exposed to simultaneous ther- 
mal and radiation aging, 18:9037 (RA;US) 

Medium and high voltage power cables market in Europe, 
18:9083 (R;FR;In French) 

ELECTRIC CONDUCTIVITY 

An autonomous expendable conductivity, temperature, depth 
profiler for ocean data collection, 18:10329 (R;US) 

Structural and electronic properties of atomic chains, 18:11167 
(R;UA) 

ELECTRIC CONTACTORS 
See SWITCHES 
ELECTRIC CURRENTS 
See also BOOTSTRAP CURRENT 
DIRECT CURRENT 

Development of practical photovoltaic generation systems.: Pe- 

ripheral techniques (High-frequency insulation type 3 kW 
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class power converter for system interconnection), 18:8444 
(IA;JP;In Japanese) 
ELECTRIC DIPOLES 

Electric-dipole transitions and octupole softness in odd-A rare- 

earth nuclei, 18:11014 (R;SE) 
ELECTRIC FIELDS 

Effects of 60-Hz electric and magnetic fields on operant and so- 
cial behavior and on nueroendocrine system of nonhuman 
primates: Final report, October 1, 1988-December 31, 1992, 
18:10561 (R;US) 

investigation of effects of 60-Hz electric and magnetic fields on 
operant and social behavior and on the neuroendocrine sys- 
tem of nonhuman primates: Annual report, FY1992, 18:10562 
(R;US) 

Measurement of the electric field pattern of a Fabry-Perot res- 
onator used in quasi-optical gyrotrons, 18:10149 (R;CH) 

ELECTRIC GENERATORS 
See also INDUCTION GENERATORS 
SUPERCONDUCTING GENERATORS 

A sequential trigger procedure for use in monitoring nuclear power 
plant emergency diesel generator reliability, 18:9013 (R;US) 

Cogeneration with heavy fuel engine generator set, 18:9281 
(RA;FR) 

Operational studies on a large-scale wind energy system, 
18:8550 (IA;JP) 

Operational studies on a large-scale wind energy system, 
18:8543 (IA;JP;in Japanese) 

ELECTRIC MOTORS 

Development of geothermal hot water power generation plant.: 
Development of the binary cycle generating plant (develop- 
ment of a down-hole pump), 18:8502 (IA;JP;In Japanese) 

Materials compatibility and lubricants research on CFC- 
refrigerant substitutes: Quarterly technical progress report, 1 
October 1992-31 December 1992, 18:9604 (R;US) 

Transient analysis of induction motors by a time-stepping finite 
element technique, 18:8578 (RA;Fl) 

ELECTRIC POTENTIAL 

Damping of mechanical resonance and protection against grid 
failure for variable speed wind turbines (IRFLET), 18:8538 
(R;NL) 

Technical development for the practical use of photovoltaic 
power system.: Positive research of photovoltaic power- 
generation system, 18:8433 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Positive research of photovoltaic power- 
generation system, 18:8378 (IA;JP;In Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Positive research of photovoltaic power- 
generation system, 18:8433 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Positive research of photovoltaic power- 
generation system, 18:8378 (IA;JP;In Japanese) 

ELECTRIC POWER 

See also HYDROELECTRIC POWER 

Electric power monthly, December 1992, 18:9186 (R;US) 

Electric power monthly, January 1993 (Contains Glossary.), 
18:9187 (R;US) 

Methods for comparative risk assessment of different energy 
sources, 18:9137 (R;XA) 

ELECTRIC POWER INDUSTRY 

Annual report and accounts 1991/92, 18:8591 (1;GB) 

Annual review and directors’ report and accounts, 18:9086 (1;GB) 
ELECTRIC POWER SUBSTATIONS 

See POWER SUBSTATIONS 


ELECTRIC POWER SYSTEMS 
See POWER SYSTEMS 
ELECTRIC QUADRUPOLE TRANSITIONS 
See E2-TRANSITIONS 
ELECTRIC RESISTIVITY 
See ELECTRIC CONDUCTIVITY 
ELECTRIC SWITCHES 
See SWITCHES 





ELECTRIC UTILITIES 

Computer aided planning of distribution systems and connection 
with medium term load forecast, 18:9188 (R;IT) 

Occupational health hazards in power production and transmis- 
sion: 10. The employees appraisal of working conditions and 
health at the three-year follow-up, 18:8587 (R;SE;in Swedish) 

Occupational health hazards in power production and transmis- 
sion: 11. Physical conditions at the three-year follow-up, 
18:8588 (R;SE;in Swedish) 

Public consultation in the electric utility forum, 18:9189 (IA;CA) 


ELECTRIC-POWERED VEHICLES 


See also HYBRID ELECTRIC-POWERED VEHICLES 
ROADWAY-POWERED ELECTRIC VEHICLES 

High performance nickel-cadmium cells for electric vehicle ap- 
plications, 18:9095 (RA;FR) 

Kansas State University DOE/KEURP Site Operator Program: 
Year 2, Second quarter report, October 1—-December 31, 
1992, 18:9345 (R;US) 

Orcas Power and Light Company [fourth quarterly] technical 
progress report, July-September 1992, 18:9344 (R;US) 

Technology advancements of batteries for electric vehicles in 
Japan, 18:9094 (RA;FR) 

The ANL Electrichemical Program for DOE on electric vehicie 
R&D: Progress report, July-September 1992, 18:9343 (R;US) 

The ANL electric vehicle battery R&D program for DOE-EHP: 
Progress report, October 1991—March 1992, 18:9342 (R;US) 

The ANL electric vehicle battery R&D program for DOE-EHP: 
Quarterly progress report, October-December 1990, 18:9340 
(R;US) 


ELECTRICAL BREAKDOWN 


See ELECTRICAL FAULTS 


ELECTRICAL CONDUCTIVITY 


See ELECTRIC CONDUCTIVITY 


ELECTRICAL ENGINEERING 


Practical improvement of the divide-and-conquer eigenvalue al- 
gorithms, 18:11488 (RA;US) 


ELECTRICAL EQUIPMENT 


See also CIRCUIT BREAKERS 
LIGHTNING ARRESTERS 
RELAYS 
RESISTORS 
SWITCHES 
TRANSFORMERS 
Environmental impacts and health hazards which accompany 
the production and application as well as the disposal of 
micro- and optoelectronic components and integrated circuits. 
Partial report of project phase 1, 18:9323 (1;DE;in German) 


ELECTRICAL FAULTS 


Transient analysis for ground fault distance estimation in electri- 
cal distribution networks, 18:9074 (R;Fl) 


ELECTRICAL PROPERTIES 


See also ELECTRIC CONDUCTIVITY 
Affecting factors to the electrical properties of RuO2 thick-film 
resistors, 18:9404 (1;JP) 


ELECTRICAL RESISTANCE 


See ELECTRIC CONDUCTIVITY 


ELECTRICAL RESISTIVITY 


See ELECTRIC CONDUCTIVITY 


ELECTROCHEMISTRY 


Theoretical study of reactions at the electrode-electrolyte inter- 
face: Progress report, August 1, 1991—January 31, 1993, 
18:9745 (R;US) 


ELECTRODES 


See also ANODES 
CATHODES 
Bonding 
Studies on utilization of hydrogen.: Energy conversion using hy- 
drogen storage alloys, 18:8208 (IA;JP;in Japanese) 
Studies on utilization of hydrogen.: Energy conversion using hy- 
drogen storage alloys, 18:8211 (iA;JP) 
Bullding Materials 
Studies on utilization of hydrogen.: Energy conversion using hy- 
drogen storage alloys, 18:8208 (iA;JP;ln Japanese) 


ELECTROLYSIS 


Studies on utilization of hydrogen.: Energy conversion using hy- 

drogen storage alloys, 18:8211 (IA;JP) 
Carbon Fibers 

Research and development of photovoltaic power system.: 
Research on advanced photovoltaic system technologies (re- 
search on advanced photovoltaic system technologies), 
18:8385 (IA;JP) 

Research and development of photovoltaic power system.: 
Research on advanced photovoltaic system technologies (re- 
search on advanced photovoltaic system technologies), 
18:8328 (IA;JP;In Japanese) . 

Chemical Reaction Kinetics 

Studies on production of hydrogen.: Study on high temperature 
water vapor electrolysis, 18:8190 (IA;JP;in Japanese) 

Studies on production of hydrogen.: Study on high temperature 
water vapor electrolysis, 18:8192 (IA;JP) 

Crystal Structure 

Studies on production of hydrogen.: Study on high temperature 
water vapor electrolysis, 18:8190 (IA;JP;in Japanese) 

Studies on production of hydrogen.: Study on high temperature 
water vapor electrolysis, 18:8192 (IA;JP) 

Decomposition 

Studies on production of hydrogen.: Study on high temperature 
water vapor electrolysis, 18:8190 (IA;JP;in Japanese) 

Studies on production of hydrogen.: Study on high temperature 
water vapor electrolysis, 18:8192 (IA;JP) 

Electric Potential 

Oxidation of coal and coal pyrite mechanisms and influence on 
surface characteristics: Technical progress report, September 
30, 1992, 18:7640 (R;US) 

lation 

Studies on utilization of hydrogen.: Energy conversion using hy- 
drogen storage alloys, 18:8208 (IA;JP;in Japanese) 

Studies on utilization of hydrogen.: Energy conversion using hy- 
drogen storage alloys, 18:8211 (IA;JP) 

internal Friction 

Studies on utilization of hydrogen.: Energy conversion using hy- 
drogen storage alloys, 18:8208 (IA;JP;in Japanese) 

Studies on utilization of hydrogen.: Energy conversion using hy- 
drogen storage alloys, 18:8211 (IA;JP) 

Molding 

Studies on utilization of hydrogen.: Energy conversion using hy- 
drogen storage alloys, 18:8211 (IA;JP) 

Studies on utilization of hydrogen.: Energy conversion using hy- 
drogen storage alloys, 18:8208 (IA;JP;in Japanese) 

Overvoltage 

Studies on production of hydrogen.: Study on high temperature 
water vapor electrolysis, 18:8190 (IA;JP;in Japanese) 

Studies on production of hydrogen.: Study on high temperature 
water vapor electrolysis, 18:8192 (IA;JP) 

Oxidation 

Studies on utilization of hydrogen.: Energy conversion using hy- 
drogen storage alloys, 18:8211 (IA;JP) 

Studies on utilization of hydrogen.: Energy conversion using hy- 
drogen storage alloys, 18:8208 (IA;JP;In Japanese) 

Reduction 

Studies on production of hydrogen.: Study on high temperature 
water vapor electrolysis, 18:8190 (IA;JP;In Japanese) 

Studies on production of hydrogen.: Study on high temperature 
water vapor electrolysis, 18:8192 (IA;JP) 

Thermal Expansion 

Studies on production of hydrogen.: Study on high temperature 
water vapor electrolysis, 18:8190 (IA;JP;In Japanese) 

Studies on production of hydrogen.: Study on high temperature 
water vapor electrolysis, 18:8192 (IA;JP) 

ELECTROENCEPHALOGRAPHY 

Adaptive filters for monitoring localized brain activity from sur- 

face potential time series, 18:10375 (R;US) 
ELECTROLYSIS 

Japan's Sunshine Project.: 1991 annual summary of hydrogen 
energy R and D, 18:8191 (1;JP) 

Japan's Sunshine Project.: 1991 annual summary of hydrogen 
energy R and D, 18:8188 (1;JP) 
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Japan's Sunshine Project.: 1991 annual summary of hydrogen 
energy R and D, 18:8191 (I;JP) 
Japan's Sunshine Project.: 1991 annual summary of hydrogen 
energy R and D, 18:8188 (I;JP) 
Japan’s Sunshine Project.: 1991 annual summary of hydrogen 
energy R and D, 18:8191 (I;JP) 
Japan's Sunshine Project.: 1991 annual summary of hydrogen 
energy R and D, 18:8188 (1;JP) 
Japan’s Sunshine Project.: 1991 annual summary of hydrogen 
energy R and D, 18:8191 (I;JP) 
Studies on production of hydrogen.: Study on high temperature 
water vapor electrolysis, 18:8192 (IA;JP) 
Studies on production of hydrogen.: Study on high temperature 
water vapor electrolysis, 18:8190 (IA;JP;in Japanese) 
Studies on production of hydrogen.: Study on high temperature 
water vapor electrolysis, 18:8192 (IA;JP) 
Studies on production of hydrogen.: Study on high temperature 
water vapor electrolysis, 18:8190 (IA;JP;in Japanese) 
Studies on production of hydrogen.: Study on high temperature 
water vapor electrolysis, 18:8192 (IA;JP) 
Studies on production of hydrogen.: Study on high temperature 
water vapor electrolysis, 18:8190 (IA;JP;in Japanese) 
ELECTROMAGNETIC FIELDS 
Biological Effects 
A summary of health research related to 60 Hz electromagnetic 
fields, 18:10545 (RA;US) 
Discussion, 18:10549 (RA;US) 
Electric fields: Discussion and summary (Does the shape of the 
shovel really matter?), 18:10559 (RA;US) 
Exposure assessment for power frequency electric and mag- 
netic fields, 18:10547 (RA;US) 
Health effects of electric and magnetic fields: 
studies, 18:10544 (RA;US) 
Human laboratory studies on the effects of 60 Hz fields, 
18:10546 (RA;US) 
Introduction to extremely-low-frequency electric and magnetic 
fields, 18:10541 (RA;US) 
Investigating cellular responses to EMF: Can statistics help?, 
18:10554 (RA;US) 
Meta-analysis, 18:10556 (RA;US) 
Multiple comparisons in statistical analysis, 18:10553 (RA;US) 
Statistical support for research strategies, 18:10548 (RA;US) 
What is dose?, 18:10550 (RA;US) 
Carcinogenesis 
Relative potency can be used to evaluate ELF health risks, 
18:10551 (RA;US) 
Statistical support for research strategies, 18:10548 (RA;US) 
Studies of cancer and residential exposure, 18:10542 (RA;US) 
Environmental Exposure 
Discussion, 18:10552 (RA;US) 
Exposure assessment for power frequency electric and mag- 
netic fields, 18:10547 (RA;US) 
Human laboratory studies on the effects of 60 Hz fields, 
18:10546 (RA:US) 
Investigating cellular responses to EMF: Can statistics help?, 
18:10554 (RA;US) 
Meta-analysis, 18:10556 (RA;US) 
Multiple comparisons in statistical analysis, 18:10553 (RA;US) 
Relative potency can be used to evaluate ELF health risks, 
18:10551 (RA;US) 
Statistical support for research strategies, 18:10548 (RA;US) 
What is dose?, 18:10550 (RA;US) 
Health Hazards 
Research on the health effects of electromagnetic fields: Sci- 
ence, uncertainty, and stopping rules, 18:10557 (RA;US) 
Occupational Exposure 
Discussion, 18:10549 (RA;US) 
Health effects of electric and magnetic fields: Occupational 
Studies, 18:10544 (RA;US) 
Risk Assessment 
Assessing, managing and communicating about the possible 
risks of exposure to 60 Hz fields, 18:10558 (RA;US) 
Discussion, 18:10552 (RA;US) 
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Investigating cellular responses to EMF: Can statistics help?, 
18:10554 (RA;US) 

Relative potency can be used to evaluate ELF health risks, 
18:10551 (RA;US) 

Research on the health effects of electromagnetic fields: Sci- 
ence, uncertainty, and stopping rules, 18:10557 (RA;US) 

ELECTROMAGNETIC INTERACTIONS 
See also PHOTON-PHOTON INTERACTIONS 
PHOTOPRODUCTION 

Experimental investigation of the interaction between a beam of 
relativistic electrons and the electromagnetic wave in a quasi- 
optical gyrotron, 18:11348 (R;CH;In French) 

Near dipole-dipole interactions in quantum and nonlinear optics, 
18:10765 (RA;IL) 

ELECTROMAGNETIC ISOTOPE SEPARATION 

Production and distribution of enriched stable isotopes, 18:8111 

(R;US) 
ELECTROMAGNETIC LENSES 

Focusing properties of a three-element quadrupole lens system 
and its stigmatic focusing behaviour, 18:9934 (R;RU;In Rus- 
sian) 

ELECTROMAGNETIC TRANSITIONS 

See ENERGY-LEVEL TRANSITIONS 
ELECTROMAGNETISM 

Electromagnetism from counting, 18:10665 (R;US) 
ELECTRON ACCEPTOR 

See ELECTRONS 
ELECTRON BEAMS 

Energy aspects of the resonance Doppler interaction of relativis- 
tic electron beams with E-waves. On the energy sign of 
longitudinal electromagnetic waves in electron beams, 
18:9933 (RA;RU;In Russian) 

Equilibrium and space-charge wave analysis of electron beams 
in conducting and absorbing gyrotron beam _ tunnels, 
18:11357 (R;CH) 

Experimental considerations concerning the velocity measure- 
ment of the relativistic electron beam in a gyrotron by means 
of Thomson scattering, 18:11358 (R;CH) 

Experimental investigation of the interaction between a beam of 
relativistic electrons and the electromagnetic wave in a quasi- 
optical gyrotron, 18:11348 (R;CH;In French) 

lon and electron beam processing of condensed molecular 
solids to form thin films, 18:8169 (R;US) 

Polarized electron beams at SLAC, 18:10021 (R;US) 

Studies of the longitudinal instability with an electron beam: 
Technical progress report, August 1, 1992—July 31, 1993, 
18:11403 (R;US) 

Vector meson masses in the nuclear medium, 18:10920 (R;FR) 

ELECTRON CHANNELING 
Coherent x-ray radiation of relativistic electrons in crystals, 
18:11227 (R;UA;In Russian) 
ELECTRON CONFIGURATION (ATOMS) 
See ELECTRONIC STRUCTURE 
ELECTRON CYCLOTRON MASERS 
See MICROWAVE AMPLIFIERS 
ELECTRON CYCLOTRON-RESONANCE HEATING 
See ECR HEATING 
ELECTRON DONOR 
See ELECTRONS 
ELECTRON DOSIMETRY 

Dosemeter of ferrous sulfate modified to calibrate high energy 

electron and photon beams, 18:10074 (IA;AR;In Spanish) 
ELECTRON GAS 

Confinement of acoustical modes due to the electron-phonon in- 
teraction within 2D-electron gas, 18:11219 (R;XA) 

Limitation and suppression of hot electron fluctuations in submi- 
cron semiconductor structures, 18:11220 (R;XA) 

ELECTRON MICROSCOPY 

See also TRANSMISSION ELECTRON MICROSCOPY 

Nontraditional mounting media for the preparation of advanced 
materials, 18:9669 (R;US) 

ELECTRON NUCLEAR DOUBLE RESONANCE 

See ENDOR 





ELECTRON PAIRS 

Reduction of combinatorical background in the mass spectrum 

of electron pairs, 18:10917 (R;US) 
ELECTRON PRECIPITATION 

lonospheric response to particle precipitation within aurora, 

18:10653 (R;SE) 
ELECTRON REACTIONS 

Dibaryon resonances in photo- and electrodisintegration of the 
deuteron, 18:10869 (R;UA;in Russian) 

P odd effects in threshold deuteron electrodesintegration, 
18:10783 (IA;RU) 

[Electromagnetic studies of nuclear structure and reactions]: 
Progress summary, 18:10947 (R;US) 

ELECTRON SOURCES 

A high current, short pulse electron source for wakefield accel- 
erators, 18:9952 (R;US) 

High polarization photocathode R&D at SLAC, 18:10024 (R;US) 

Polarized electron beams at SLAC, 18:10021 (R;US) 

ELECTRON TEMPERATURE 

G-factor determination by the electron energy relaxation 

method, 18:11364 (R;NO) 
ELECTRON TRANSFER 

Photoinduced electron transfer in ordered polymers: Progress 

report, January 1, 1992—December 31, 1992, 18:9746 (R;US) 
ELECTRON-ATOM COLLISIONS 

EXCPACK: A package of codes for electron impact excitation of 
ions by a distorted wave method, 18:11168 (R;US) 

Structural and electronic properties of atomic chains, 18:11167 
(R;UA) 

ELECTRON-CAPTURE DETECTORS 

Specific primary ionization induced by minimum ionizing elec- 
trons in CH4, CoHg, CgHg, i-C4Hy9, Ar, DME,TEA and TMAE, 
18:10135 (R;IL) 

ELECTRON-ELECTRON COLLISIONS 

Electron-electron interactions in fast neutral-neutral collisions, 

18:11169 (R;US) 
ELECTRON-ION COLLISIONS 

EXCPACK: A package of codes for electron impact excitation of 

ions by a distorted wave method, 18:11168 (R;US) 
ELECTRON-NUCLEON INTERACTIONS 

See also ELECTRON-PROTON INTERACTIONS 

Elimination of power divergences in high-spin interaction mod- 
els and polarization investigations, 18:10785 (IA;RU) 

ELECTRON-POSITRON COLLISIONS 

A window least squares algorithm for statistical noise smoothing 
of 2D-ACAR data, 18:11201 (R;XA) 

Experimental tests of QCD: Deep inelastic scattering, ete— anni- 
hilation and hard hadron-hadron scattering, 18:10796 (RA;US) 

Probing Z - Z’ mixing at future e*e~ colliders, 18:10846 (R;XA) 

Proceedings of the 2nd KEK topical conference on ete colli- 
sion physics, 18:10886 (R;JP) 

Recents results from CLEO II, 18:10905 (RA;US) 

ELECTRON-POSITRON INTERACTIONS 

ALEPH in 1991, 18:10895 (R;DE) 

Charged particle multiplicity distributions in e*e — -annihilation pro- 
cesses in the LEP experiments, 18:10852 (R;RU;In Russian) 

Intermittency at 91 GeV in the reaction ete~ — hadrons, 
18:10894 (R;DE;In German) E 

Lepton mixing in W*W- pair production with polarized e*e— 
collisions, 18:10847 (R;XA) 

New DELPHI data on inclusive e*e~ —-h+X process and check 
of QCD predictions for scaling violation in fragmentation func- 
tions, 18:11102 (RA;RU) 

Recent results from the Mark Il experiment, 18:10903 (RA;US) 

Reduction of combinatorical background in the mass spectrum 
of electron pairs, 18:10917 (R;US) 

The Compton polarimeter for SLC, 18:10023 (R;US) 

ELECTRON-PROTON INTERACTIONS 

An historical review of lepton proton scattering, 18:10899 (RA;US) 

First results from the H1 experiment at HERA, 18:10826 (RA;DE) 

First results from the H1 experiment at HERA. - The Hi detector 
at HERA, 18:10825 (R;DE) 

Formulae and figures for basic two-body QCD processes in ep 
interaction, 18:10824 (R;DE) 


ELEMENT 104 


HERA the new frontier, 18:10039 (RA;US) 

The J/¥ electro- and photoproduction at high energies and the 
gluon distribution of the proton, 18:11101 (R;RU) 

ELECTRON-RING ACCELERATORS 
Tunable IR synchrotron light source of high luminosity for spec- 
troscopic investigations of HTSC materials, 18:11263 (R;RU) 
ELECTRONIC CIRCUITS 
See also EQUIVALENT CIRCUITS 
POWER CONDITIONING CIRCUITS 
PRINTED CIRCUITS 

Analysis and correction of noise on electronic circuits in an ac- 
celerator environment, 18:9887 (R;US) 

Development of chemical analysis techniques for organic com- 
ponents in processing solutions: Final report, 18:9881 (R;US) 

Environmental impacts and health hazards which accompany 
the production and application as well as the disposal of 
micro- and optoelectronic components and integrated circuits. 
Partial report of project phase 1, 18:9323 (1;DE;in German) 

Low-voltage-swing CMOS transceivers, 18:10027 (R;US) 

ELECTRONIC DATA PROCESSING 
See DATA PROCESSING 
ELECTRONIC EQUIPMENT 
See also ANALOG-TO-DIGITAL CONVERTERS 
OSCILLATORS 
POWER SUPPLIES 
PULSE INTEGRATORS 
RESONATORS 

Environmental impacts and health hazards which accompany 
the production and application as well as the disposal of 
micro- and optoelectronic components and integrated circuits. 
Partial report of project phase 1, 18:9323 (1;DE;iIn German) 

ELECTRONIC STRUCTURE 

Nuclear size correction to the electron self energy, 18:11145 
(R;DE) 

Research and development of photovoltaic power system.: Re- 
search and development of amorphous solar cells (theoretical 
study of the electronic states in a-Si by means of computer 
simulations), 18:8308 (IA;JP) 

Research and development of photovoltaic power system.: Re- 
search and development of amorphous solar cells (study of 
electronic states in a-Si from optical and optoelectronic prop- 
erties), 18:8287 (IA;JP;in Japanese) 

Research and development of photovoltaic power system.: Re- 
search and development of amorphous solar cells (study of 
electronic states in a-Si from optical and optoelectronic prop- 
erties), 18:8303 (IA;JP) 

Research and development of photovoltaic power system.: Re- 
search and development of amorphous solar cells (theoretical 
study of the electronic states in a-Si by means of computer 
simulation), 18:8292 (IA;JP;in Japanese) 

ELECTRONS 

Damage induced by the electronic stopping power of swift 
heavy ions in insulators, 18:9597 (R;FR) 

Monte Carlo algorithms in simulation of 26-decay and penetra- 
tion of electrons through matter, 18:11138 (R;UA;In Russian) 

On electron spin dynamics in external electromagnetic field, 
18:10697 (IA;RU;In Russian) 

The Aharonov-Bohm effect and inducing of vacuum charge by a 
singular magnetic string, 18:10707 (R;UA) 

ELECTROSTATIC PROBES 

Analysis and evaluation for practical application of photovoltaic 
power generation system.: Analysis and evaluation for 
practical application of advanced solar cells (research and de- 
velopment of elemental technologies for advanced crystalline 
solar cells), 18:8294 (IA;JP;in Japanese) 

Analysis and evaluation for practical application of photovoltaic 
power generation system.: Analysis and evaluation for 
practical application of advanced solar cells (research and de- 
velopment of elemental technologies for advanced crystalline 
solar cells), 18:8310 (IA;JP) 

ELECTROSTATIC WAVES 
See PLASMA WAVES 
ELEMENT 104 
Chemistry of the heaviest elements, 18:9761 (R;DE) 
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ELEMENT 105 
Chemistry of the heaviest elements, 18:9761 (R;DE) 
ELEMENTARY PARTICLES 
See also BEAUTY PARTICLES 
CHARM PARTICLES 
HADRONS 
LEPTONS 
POSTULATED PARTICLES 
Quasi-relativistic effects in barrier-penetration processes, 
18:11034 (R;UA) 
[Particle physics}: Preamble (Dept. of Physics, Univ. of Califor- 
nia, Los Angeles), 18:10828 (R;US) 
ELUTION (SOLUBLE CONSTITUENTS) 
See LEACHING 
EMERGENCIES 
See ACCIDENTS 


EMERGENCY CORE COOLING SYSTEM 

See ECCS 

EMERGENCY PLANS 

BER-3.2 report: Methodology for justification and optimization of 
protective measures including a case study: Protective 
actions planned for Gotland in an "EXERCISE SIEVERT"- 
release, 18:10524 (R;DK) 

Brief on nuclear emergency planning and preparedness in On- 
tario, 18:8768 (1;CA) 

National emergency plan for nuclear accidents, 18:11456 (R;IE) 

Strategic energy supply: Program plan 1993-1998, 18:9184 
(R;SE;In Swedish) 

EMERGENCY PROVISIONS 
See EMERGENCY PLANS 
EMISSION 
See also NEUTRON EMISSION 
STIMULATED EMISSION 

Evaluation of EC scenarios for CO2 emission reduction, 

18:9128 (R;NL) 
EMISSION SPECTROSCOPY 

The use of halogen carriers and buffers in the spectrographic 
determination of boron in carbonaceous materials and their 
combustion products, 18:9662 (R;ES;In Spanish) 

EMPLOYEES 
See PERSONNEL 
ENDOR 

Research and development of photovoltaic power system.: Re- 
search and development of amorphous solar cells (local 
structure in amorphous silicon), 18:8286 (IA;JP;In Japanese) 

Research and development of photovoltaic power system.: Re- 
search and development of amorphous solar cells (local 
structure in amorphous silicon), 18:8302 (IA;JP) 

ENERGY 
See also GEOTHERMAL ENERGY 
NUCLEAR ENERGY 
SOLAR ENERGY 

Federal energy subsidies: Direct and indirect interventions in 
energy markets (Contains Bibliography.), 18:9110 (R;US) 

Monthly energy review, January 1993 (Contains Glossary.), 
18:9109 (R:US) 

Our global energy future and the role of nuclear energy, 
18:9173 (IA;CA) 

The Alabama DOE-experimental program to stimulate competi- 
tive research: Final report (DOE/EPSCOR Planning Grant 
Report of Activities.), 18:9111 (R;US) 

The contribution of the DOE's R&D budget in natural gas to en- 
ergy price security, 18:9115 (R;US) 

ENERGY AUDITS 

Energy auditing’ and conservation methodologies, 18:9225 

(R;FR) 
ENERGY CASCADE 

Study survey on a high-efficiency environment harmony type en- 

ergy cascade utilization system, 18:9157 (R;JP;In Japanese) 
ENERGY CASCADING 
See ENERGY CASCADE 
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ENERGY CONSERVATION 
Bulldings 
Energy auditing and conservation methodologies, 18:9225 
(R;FR) 
Constraints 
Stalled on the road to the market: Analysis of field experience with 
a project to promote lighting efficiency in India, 18:9180 (R;US) 
Distillation Equipment 
The use of pinch technology and process synthesis for process 
design, 18:9286 (RA;FR) 
Economic Development 
Potential energy savings in the industrial sector, 18:9290 (RA;FR) 
Energy Analysis 
Potential of energy conservation technology in the field of en- 
ergy conversion, transport and storage, 18:9289 (RA;FR) 
Energy Audits 
Energy auditing and conservation methodologies, 18:9225 
(R;FR) 
Energy Policy 
Energy conservation technology, 18:9158 (R;FR) 
Energy Source Development 
Investigation and study scenarios to introduce COz fixation tech- 
nologies in the energy sector. Il, 18:9147 (R;JP;in Japanese) 
France 
Potential energy savings in the industrial sector, 18:9290 (RA;FR) 
Fuels 
PIRSEM 1990 project report, 18:9313 (R;FR;In French) 
industrial Plants 
PIRSEM 1990 project report, 18:9313 (R;FR;In French) 
Situation of energy conservation promotion in Japanese indus- 
tries, 18:9287 (RA;FR) 
Industry 
Perspectives for advanced energy techniques in industrial en- 
ergy conservation, 18:9288 (RA;FR) 
Potential energy savings in the industrial sector, 18:9290 (RA;FR) 
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Proceedings 
Eleventh annual conference on energy conservation and stor- 
age technologies, 18:9215 (R;JP) 
Renewable Energy Sources 
Energy conversion in small temperature difference, 18:9794 
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(IA;JP) 

Environmentally compatible energy development, 18:10189 
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See EPOXIDES 


EPSILON RESONANCES 
See MESONS 


EQUATIONS 
See also DIFFERENTIAL EQUATIONS 
FIELD EQUATIONS 
INTEGRAL EQUATIONS 
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Development of coal liquefaction technology.: Results of Aus- 
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Development of bituminous coal liquefaction.: Study on the syn- 
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(R;US) 
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progress report, April 1992—June 1992, 18:7690 (R;US) 
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18:10945 (R;US) 
ERBIUM 167 TARGET 
The K-dependence in gamma-decay of neutron resonances in 
168Er and '78Hf, 18:11015 (R;NO) 
ESCHERICHIA COLI 
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expressed in transformed E. coli cells, 18:10400 (1;BR) 
ESSENTIAL OILS 
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18:9673 (R;XA) 
ESTHETICS 
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nomic evaluation, 18:8231 (R;US) 
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See ETHANOL 
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See POLYETHYLENES 
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EVACUATION 
Evacuation research: A reassessment, 18:11464 (R;US) 
EVALUATION 
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power generation system.: Analysis and evaluation for 
practical application of advanced solar cells (research and de- 
velopment of elemental technologies for advanced crystalline 
solar cells), 18:8310 (IA;JP) 

Analysis and evaluation for practical application of photovoltaic 
power generation system.: Analysis and evaluation for 
practical application of advanced solar cells (research and de- 
velopment of elemental technologies for advanced crystalline 
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by indirect evaporative cooling, 18:9251 (R;US) 
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(R;US) 
EVAPORITES 
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CADMIUM 110 
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See FAILURE MODE ANALYSIS 
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See HEAT TRANSFER 
EXCHANGE INTERACTIONS 

Isotope exchange reactions in hydrogen mixtures, 18:11319 

(R;PL) 
EXCIMER LASERS 

A study of vibrational relaxation of electronically-excited 
molecules, 18:11155 (R;XA) 

Space and time resolved discharge evolution of large volume X- 
ray triggered XeCl laser system, 18:9877 (R;IT) 

EXCITATION 

See also INNER-SHELL EXCITATION 

Research and development of photovoltaic power system.: Re- 
search and development of high-efficiency solar batteries 
(research on surface recombination process), 18:8282 
(IA;JP;In Japanese) 

Research and development of photovoltaic power system.: Re- 
search and development of high-efficiency solar batteries 
(research on surface recombination process), 18:8298 (IA;JP) 

Transition charge densities for hexadecupole excitation in some 
germanium nuclei, 18:10998 (1A;IN) 

EXCLUSIVE INTERACTIONS 

Generalized Bethe ansatz solution of one-dimensional asymmet- 

ric exclusion process on a ring with blockage, 18:10611 (R;IL) 
EXHAUST GASES 

Characterization and control of exhaust gas from diesel engine 
firing coal-water mixture, 18:9331 (R;US) 

Taguchi methods applied to oxygen-enriched diesel engine ex- 
periments, 18:9327 (R;US) 
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(RA;US) 
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EXPERIMENTAL DATA 
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bine in the Sexbierum wind farm, 18:8540 (R;NL) 
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Turbine Analysis and Simulation, version 2, 18:8537 (R;NL) 
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Wind observation, 18:8545 (IA;JP;in Japanese) 

Wind observation, 18:8552 (IA;JP) 
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See ACCELERATOR FACILITIES 

EXPERIMENTAL NEOPLASMS 
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model for boron neutron capture therapy, 18:10482 (IA;AU) 
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(IA;AU) 

Histological examination of melanoma xenografts in the nude 
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agreement meeting, 18:7711 (IA;JP;In Japanese) 
FLUIDIZED BEDS 

Correlating pressure-drop and voidage measurements with gas- 

solids contacting in gas-fluidized beds, 18:7676 (R;US) 
FLUIDIZED-BED COMBUSTION 

An experimental study on burning of HTGR graphite ball- 
element by a fixed bed burner, 18:7826 (R;CN;In Chinese) 

Energy conservation technology, 18:9158 (R;FR) 


FLUORODEOXYGLUCOSE 


Fluidized bed combustion technology development in Japan, 
18:7673 (RA;FR) 

Hot gas cleanup and gas turbine aspects of an advanced PFBC 
power plant, 18:7532 (R;US) 

Initial operation of the Tidd PFBC HGCU test facility, 18:7538 
(R;US) 

Measurement of alkali in PFBC exhaust, 18:7647 (R;US) 

Modelling of coal combustion in circulating fluidized beds, 
18:7672 (RA;FR) 

Trend of fluidized bed coal combustion techniques.: IEA-AFBC 
agreement meeting, 18:7711 (IA;JP;in Japanese) 

FLUIDIZED-BED COMBUSTORS 

Conceptual design of a gas turbine for PFBC applications, 
18:7682 (R;US) 

DMEC-1 Presurized Circulating Fluidized-Bed Demonstration 
Project, 18:7693 (R;US) 

LBL-3-Wastage of steels in the erosion-corrosion (E-C) environ- 
ments of fluidized bed combustors, 18:9499 (RA;US) 

PFBC Utility Demonstration Project: Annual report, 1991, 
18:7687 (R;US) 

Pulsed atmospheric fluidized bed combustion: Technical 
progress report, April 1992—June 1992, 18:7690 (R;US) 

Pulsed atmospheric fluidized bed combustion: Technical 
progress report, January 1992—March 1992, 18:7691 (R;US) 

Reduction of N2O from combustion in circulating fluidized beds 
with afterburning of gas, 18:10206 (R;DK) 

Second-Generation Pressurized Fluidized Bed Combustion: 
Small gas turbine industrial plant study, 18:7680 (R;US) 

FLUIDS 
See also GASES 
GEOTHERMAL FLUIDS 
HEAT TRANSFER FLUIDS 
LIQUIDS 
WORKING FLUIDS 

Coarsening of a quiescent electrorheological fluid 2, Theory, 
18:9855 (R;US) 

Exact calculations of phase and membrane equilibria for com- 
plex fluids by Monte Carlo simulation: Progress report, 
18:9718 (R:US) 

Fluid density and concentration measurement using noninvasive 
in situ ultrasonic resonance interferometry, 18:9863 (R;US) 

FLUORESCENT CONCENTRATORS 
See LUMINESCENT CONCENTRATORS 
FLUORIMETERS 

Ultrasensitive detection of single molecules in flowing sample 

streams by laser-induced fluorescence, 18:10341 (R;US) 
FLUORINE 

Differential cross sections at 125 deg C for gamma-rays pro- 
duced from lithium, fluorine, sodium and chlorine under 14.9 
MeV neutron bombardments, 18:11046 (RA;CN) 

FLUORINE 18 

A dual-reservoir remote loading water target system for fluorine- 
18 and nitrogen-13 production with direct in-target liquid level 
sensing, 18:10007 (RA;CH) 

A fluorine-18 ion production target: design and performance, 
18:10008 (RA;CH) 

A standard Siemens-CT] radioisotope delivery system produces 
fluorine-18 gas, 18:8135 (RA;CH) 

Closing remarks. FLUORINE 18, 18:8166 (RA;CH) 

[Fluorine-18]F2 production via low energy proton irradiation of 
[oxygen-18]O2 plus Fo, 18:8134 (RA;CH) 

[Fluorine-18]F2 production with 8.5 MeV deuterons, 18:10006 
(RA;CH) 

FLUORINE FLUORIDES 

See FLUORINE 
FLUORINE IONS 

Comment: specific activity of [fluorine-18]F—, 18:8140 (RA;CH) 
FLUORODEOXYGLUCOSE 

An autosynthesizer for 2-[fluorine-18}fluoro-2-deoxy-d-glucose, 
18:8143 (RA;CH) 

Cryptand [2.2.2}quantitation in the synthesis of 2-[fluorine- 
18}fluoro-2-deoxy-d-glucose, 18:8145 (RA;CH) 

improvements in quality assurance of 2-[fluorine-18}fluoro-2- 
deoxy-d-glucose, 18:8144 (RA;CH) 
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FLUORODEOXYGLUCOSE 


PET radiochemistry at Hospital San Raffaele, Milan (Milan Univ., 
Institute Hospital San Raffaele, Milan (IT)), 18:8146 (RA;CH) 

Robotic synthesis of [carbon-11}methionine, 18:8151 (RA;CH) 

FLUX (NEUTRON) 
See NEUTRON FLUX 
FLY ASH 

Classification of pulverized coal ash: Part 1: Leaching behav- 
iour of coal fly ash, 18:7643 (R;NL) 

Coolside waste management research: Quarterly technical 
progress report, January 1, 1992—January 31, 1992, 18:8580 
(R;US) 

Coolside waste management research: Quarterly technical 
progress report, June 1, 1992—June 30, 1992, 18:8581 (R;US) 

Coolside waste management research: Quarterly technical 
progress report, October 1, 1991—October 31, 1991, 18:8579 
(R;US) 

Fundamental mechanisms in flue gas conditioning: Quarterly 
report, July 1992—September 1992, 18:7652 (R;US) 

FOAMS 

See also PLASTIC FOAMS 

Characterization of surfactants in the presence of oil for steam 
foam application, 18:7725 (R;US) 

FOCK METHOD 
See HARTREE-FOCK METHOD 
FOCK SELF-CONSISTENT FIELD 
See HARTREE-FOCK METHOD 
FOG (SPRAYS) 
See SPRAYS 
FOILS 
Radiation magnetohydrodynamic modeling of x-ray output from 
perturbed plasma implosions, 18:10659 (R;US) 
FOKKER-PLANCK COEFFICIENTS 
See FOKKER-PLANCK EQUATION 
FOKKER-PLANCK EQUATION 

Numerical resolution of N-dimensional Fokker-Plank stochastic 

equations, 18:11473 (R;ES;in Spanish) 
FOOD ADDITIVES 

Radiation sterelization of chicken dejections for their incorpora- 

tion in animal feed, 18:10410 (R;DZ) 
FOOD CHAINS 

A work bibliography on native food consumption, demography 
and lifestyle: Hanford Environmental Dose Reconstruction 
Project, 18:10521 (R;US) 

Hanford Environmental Dose Reconstruction Project monthly 
report, 18:10519 (R;US) 

Hanford Environmental Dose Reconstruction Project monthly 
report, November 1992, 18:10520 (R;US) 

Summary of the environmental dose models used at DOE nu- 
clear sites in 1979, 18:10515 (R;US) 

FOOD INDUSTRY 

See also DAIRY INDUSTRY 

Analysis of baking industry. Extended energy survey reports 
1984-1989, 18:9298 (R;GB) 

FORESTS 

Evaluating the potential of nitrogen fixing of plants in the forest 
ecosystem by using natural '5N abundance method, 
18:10391 (R;CN;In Chinese) 

Occurrence and deposition of gaseous air pollutants into 
forests. Final report, 18:10192 (1;DE;In German) 

Radionuclides in the forest industry. Radiation protection, 
18:10512 (R;SE;In Swedish) 

FORMATION 

See SYNTHESIS 
FORMING (MATERIALS) 

See MATERIALS WORKING 
FORMYL RADICALS 

[Spectroscopic and dynamical studies of highly energized small 
polyatomic molecules]: Technical progress report, February 1, 
1990—June 30, 1992, 18:9716 (R;US) 

FOSSIL FUEL RESERVES 

See FOSSIL FUELS 

FOSSIL FUELS 
See also COAL 
NATURAL GAS 


822 ERA Vol. 18, No. 4 


OIL SANDS 
OIL SHALES 
PEAT 
PETROLEUM 
Global energy / COz2 projections, 18:9185 (R;AT) 
FOSSIL-FUEL POWER PLANTS 
Air Pollution Abatement 

Innovative Clean Coal Technology (ICCT): 500 MW demonstra- 
tion of advanced wall-fired combustion techniques for the 
reduction of nitrogen oxide (NO,) emissions from coal-fired 
boilers: Technical progress report, First quarter 1992, 
18:7701 (R;US) 

Innovative Clean Coal Technology (ICCT): 500 MW demonstra- 
tion of advanced wall-fired combustion techniques for the 
reduction of nitrogen oxide (NOx) emissions from coal-fired 
boilers: Technical progress report, Second quarter 1992, 
18:7702 (R;US) 

Air Pollution Control 
Premixed burner studies of NO, formation and control, 18:7694 
(R;US) 
Coal 
Clean coal technology in Australia, 18:7660 (IA;JP) 
Coal-Fired Gas Turbines 

Hot gas cleanup and gas turbine aspects of an advanced PFBC 

power plant, 18:7532 (R;US) 
Demonstration Programs 

LIMB Demonstration Project Extension and Coolside Demon- 

stration: [Final report], 18:8582 (R;US) 
Design 

Des Moines Energy Center repowering with PCFB technology, 

18:7692 (R;US) 
Desulturization 

LIMB Demonstration Project Extension and Coolside Demon- 

stration: [Final report], 18:8582 (R;US) 
Emission 

Engineering development of advanced physical fine coal cleaning 
technologies: Froth flotation: Quarterly technical progress re- 
port No. 16, July 1, 1992—September 30, 1992, 18:8583 (R;US) 

Environmental Effects 

Comparative risk assessment of various electricity generating 
sources - The Greek experience, 18:7663 (RA;XA) 

Economic aspects of ecological risk due to nuclear and coal- 
fired electricity production (general comparison, related to the 
USSR), 18:8589 (R;AT) 

Salt intrusion study into an Italian aquifer: Power plant siting en- 
vironmental effects, 18:8584 (R;IT) 

Flue Gas 

High SO2 removal efficiency testing: Technical progress report, 

18:7653 (R;US) 
Fuel Substitution 

Conversion to pulverized wood in a pulverized coal fired power 
plant, 18:8247 (R;SE;In Swedish) 

Session of alcohol and biomass energy technology.: Twelfth an- 
nual meeting on NEDO's project, 18:8251 (I;JP;In Japanese) 

Fuels 

Comparative risk assessment of various electricity generating 

sources - The Greek experience, 18:7663 (RA;XA) 
Internal Combustion Engines 

Session of alcohol and biomass energy technology.: Twelfth an- 

nual meeting on NEDO’s project, 18:8251 (I;JP;In Japanese) 
Methanol 

Session of alcohol and biomass energy technology.: Twelfth an- 

nual meeting on NEDO’s project, 18:8251 (i;JP;in Japanese) 
Methanol Fuels 

Demonstration tests of methanol conversion in oil-burning 
power plants.: Demonstration tests of a reformed methanol 
total power generation system (system designing and its eval- 
uation), 18:8574 (IA;JP;in Japanese) 

Demonstration tests of methanol conversion in oil-burning power 
piants.: Research and development of a methanol engine 
system for power generation, 18:8573 (IA;JP;In Japanese) 

Session of alcohol and biomass energy technology.: Twelfth an- 
nual meeting on NEDO's project, 18:8251 (I;JP;In Japanese) 











Pollution Regulations 
Emission control and measurement technology in thermal 
power production in Japan, 18:8590 (R;SE;in Swedish) 
Radiant Heat Transfer 
FURNSD: A computer code for radiative heat transfer in pulver- 
ized coal furnaces, 18:7675 (R;US) 
Sorbent Injection Processes 
LIMB Demonstration Project Extension and Coolside Demon- 
stration: [Final report], 18:8582 (R;US) 
Steam Reformer Processes 
Session of alcohol and biomass energy technology.: Twelfth an- 
nual meeting on NEDO's project, 18:8251 (!;JP;in Japanese) 
Thermal Efficiency 
Clean coal technology in Australia, 18:7660 (IA;JP) 
Waste Management 
Coolside waste management research: Quarterly technical 
progress report, January 1, 1992—January 31, 1992, 18:8580 
(R;US) 
Coolside waste management research: Quarterly technical 
progress report, June 1, 1992—June 30, 1992, 18:8581 (R;US) 
Coolside waste management research: Quarterly technical 
progress report, October 1, 1991—October 31, 1991, 18:8579 
(R;US) 
Water Chemistry 
ENEL participation in EPRI RP 2712-3 project on-line water chem- 
istry monitoring at Sermide power plant unit 4, 18:8568 (R;IT) 
FOUR-BODY PROBLEM 
Kinematics of four-particle nuclear reactions, 18:11036 (R;UA;In 
Russian) 
FRACER-FULCO METHOD 
See DISPERSION RELATIONS 
FRACTALS 
The implication of fractal dimension in hydrogeology and rock 
mechanics. Version 1.1, 18:7984 (R;SE) 
FRACTURE PROPERTIES 
Transmission electronic microscopy of grain boundary in cop- 
per, faceted by bismuth, 18:9415 (IA;AR;in Spanish) 
FRACTURE STRENGTH 
See FRACTURE PROPERTIES 
FRACTURE TOUGHNESS 
See FRACTURE PROPERTIES 
FRACTURED FORMATIONS 
See FRACTURED RESERVOIRS 
FRACTURED RESERVOIRS 
Analysis and evaluation of exploration methods for fractured 
type geothermal reservoir, 18:8512 (IA;JP;in Japanese) 
Analysis and evaluation of exploration methods for fractured 
type geothermal reservoir, 18:8520 (IA;JP) 
Analysis and evaluation of exploration methods for fractured 
type geothermal reservoir, 18:8512 (IA;JP;in Japanese) 
Analysis and evaluation of exploration methods for fractured 
type geothermal reservoir, 18:8520 (IA;JP) 
FRACTURES 
Water flow and solute transport through fractured rock, 18:7969 
(R;GB) 
FRAGMENTS (PARTICLES) 
See PARTICLES 
FRANCE 
Cogeneration: technico-economic assessment in the French 
context, 18:9284 (RA;FR) 
Monthly results of measurements. August 1992, 18:10216 
(R;FR;in French) 
Monthly results of measurements. February 1992, 18:10213 
(R;FR;In French) 
Monthly results of measurements. January 1992, 18:10212 
(R;FR;In French) 
Monthly results of measurements; July 1992, 18:10215 (R;FR;In 
French) 
Monthly results of measurements; Jun 1992, 18:10214 (R;FR;In 
French) 
FRANCIUM ISOTOPES 
Shell effects and cross sections of formation of neutron-deficient 
isotopes of Ac, Ra and Fr in '*?Au+?°Ne reaction, 18:11104 
(RA;RU;In Russian) 
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FREE CONVECTION 

See NATURAL CONVECTION 

FREE ELECTRON LASERS 

Design and manufacture of optical system for use in uv lithogra- 
phy with the Free Electron Laser, 18:9883 (R;US) 

Numerical simulation of sidebands in free electron laser oscilla- 
tors, 18:9875 (R;CN;In Chinese) 

Optical analysis of grazing incidence ring resonators for free- 
electron lasers: Final report, June 6, 1988-November 1, 
1989, 18:9882 (R;US) 

Self-amplified spontaneous emission for short wavelength co- 
herent radiation, 18:9996 (R;US) 

FREE RADICALS 

See RADICALS 

FRUITS 

See also TOMATOES 

Prototype of non-destructive fruit sweetness sensor, 18:10395 
(R;US) 

FTR REACTOR (RICHLAND) 

See FFTF REACTOR 

FUEL ASSEMBLIES 

See also FUEL ELEMENT CLUSTERS 

Cladding and wrapper development for fast breeder reactor high 
performance, 18:8770 (R;FR) 

On-line sipping test system, 18:8607 (R;FR) 

FUEL BUNDLES 
See FUEL ELEMENT CLUSTERS 
FUEL CANS 

Cladding and wrapper development for fast breeder reactor high 
performance, 18:8770 (R;FR) 

Corrosion of aluminum cladding under optimized water condi- 
tions, 18:8973 (R;US) 

Fuel cladding integrity in PHWRs, 18:8684 (RA;XA) 

Influence of fuel clad surface on performance under operational 
and accident conditions, 18:8672 (RA;XA) 

Library of subprograms on physical-mechanical properties of H- 
1 alloy fuel element cladding, 18:8833 (R;RU;In Russian) 

FUEL CELL POWER PLANTS 

Development of techniques for fuel cell power generation.: Cur- 
rent status of research and development of solid oxide fuel 
cells, 18:9216 (RA;JP) 

Development of techniques for fuel cell power generation.: Cur- 
rent status of research and development of molten carbonate 
fuel cell power generation system, 18:9217 (RA;JP) 

Development of techniques for fuel cell power generation.: Final 
achievements of the 200-KW class phosphoric acid fuel cell 
project, 18:9218 (RA;JP) 

FUEL CELLS 
See also ACID ELECTROLYTE FUEL CELLS 
NATURAL GAS FUEL CELLS 
REGENERATIVE FUEL CELLS 
SOLID ELECTROLYTE FUEL CELLS 

Fuel cell activities at Haldor Topsoee A/S, 18:9220 (I;DK) 

ORNL-1(D)-Microwave sintering of ceramics for fuel cells, 
18:9589 (RA;US) 

Recent progress in fuel cells and aluminium-air battery, 18:9093 
(RA;FR) 

FUEL CHANNELS 

CANSIM code system development, 18:8730 (IA;CA) 

CANSIM code system development, 18:8698 (IA;CA) 

Comparison of CHAN-2 WL predictions with measurements 
made during seven-element high-temperature thermal- 
chemical experiments, 18:8700 (IA;CA) 

Comparison of CHAN2wL predictions with measurements made 
during seven-element high-temperature thermal-chemical ex- 
periments, 18:8732 (IA;CA) 

Design and development of CANDU 3 fuel channel rolled joints, 
18:8711 (IA;CA) 

Design and development of CANDU-3 fuel channel rolled joints, 
18:8746 (IA;CA) 

Molten Zircaloy-4/ballooned pressure tube interaction experi- 
ments, 18:8704 (IA;CA) 

Molten zircaloy-4/ballooned pressure tube interaction experi- 

ments, 18:8736 (IA;CA) 
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FUEL CHANNELS 


Nuclear sources of hydrogen in CANDU fuel channels, 18:8676 
(R;CA) 

FUEL COOLING INSTALLATIONS 

See SPENT FUEL STORAGE 

FUEL CYCLE 

World nuclear capacity and fuel cycle requirements 1992, 
18:8788 (R;US) 

FUEL ELEMENT CLUSTERS 

A technique for non-visual characterization of two-phase flow 
patterns in a horizontal 37-rod bundle, 18:8702 (IA;CA) 

A technique for non-visual characterization of two-phase flow 
patterns in a horizontal 37-rod bundle, 18:8734 (IA;CA) 

Analysis of an experiment on a plutonium booster, 18:8727 
(IA;CA) 

CANSIM code system development, 18:8730 (IA;CA) 

CANSIM code system development, 18:8698 (IA;CA) 

Comparison of CHAN-2 WL predictions with measurements 
made during seven-element high-temperature thermal- 
chemical experiments, 18:8700 (IA;CA) 

Comparison of CHAN2wL predictions with measurements made 
during seven-element high-temperature thermal-chemical ex- 
periments, 18:8732 (IA;CA) 

Development of the J + technique for the analysis of cluster ge- 
ometries, 18:8726 (IA;CA) 

FUEL ELEMENTS 
See also FUEL PINS 
FUEL RODS 
SPENT FUEL ELEMENTS 
THERMIONIC FUEL ELEMENTS 

Design of Production Test IP-381-A-FP, Irradiation of oversize 
fuel elements in the C Reactor overbored process channel fa- 
cilities, 18:8949 (R;US) 

Examination of an enriched | and E fuel element failure (RM- 
218), 18:8938 (R;US) 

Fuels Preparation Department monthly report for December 
1957, 18:8937 (R;US) 

Fuels Preparation Department monthly report for March 1957, 
18:8934 (R;US) 

Fuels Preparation Department monthly report for October 1957, 
18:8935 (R;US) 

Hanford Operations Office monthly status and progress report: 
Part 1, 18:8922 (R;US) 

Hanford Operations Office monthly status and progress report: 
Part 1, 18:8923 (R;US) 

Performance of U-Pu-Zr fuel cast into zirconium molds, 18:8830 
(R;US) 

Production Test 1P0381-A-FP, Irradiation of oversize fuel ele- 
ments in the C Reactor overbored process channel facility, 
18:8950 (R;US) 

Savannah River Plant trip report, December 2-3, 1952, 18:8916 
(R;US) 

Supplement F, Production Test IP-314-A, Measurement of fuel 
element temperature changes as the result of film deposition, 
18:8948 (R;US) 

The calculation of transient fission product release from CANDU 
fuel elements using the ELOCA.Mk5 code, 18:8745 (IA;CA) 
The calculation of transient fission product release from CANDU 
fuel elements using the ELOCA.Mk5 code, 18:8710 (IA;CA) 
Trip report, June 25, 1953, Sylvania Electric Company (25730- 

700), 18:8832 (R;US) 
FUEL FABRICATION PLANTS 

Radiological and environmental safety aspects of uranium fuel 
fabrication plants at Nuclear Fuel Complex, Hyderabad, 
18:8035 (1A;IN) 

Recovery of uranium and lining material from magnesium fluo- 
ride slag at UMP, 18:7810 (IA;IN) 

FUEL GAS 
See also LOW BTU GAS 
NATURAL GAS 

Hot gas cleanup and gas turbine aspects of an advanced PFBC 
power pliant, 18:7532 (R;US) 

Integrated low emissions cleanup system for direct coal-fueled 
turbines, 18:7534 (R;US) 
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Integrated operation of a pressurized fixed bed gasifier and hot 
gas desulfurization system, 18:7533 (R;US) 
FUEL LOADING 
See REACTOR FUELING 
FUEL MANAGEMENT 

Optimization of refueling-shuffling scheme in PWR core by ran- 

dom search strategy, 18:8613 (R;CN) 
FUEL PELLETS 

Effect of the UO2/Zr interaction of the fragmentation of unirradi- 
ated UO, fuel pellets, 18:8835 (IA;CA) 

Effect of the UO./Zr interaction on the fragmentation of UO. fuel 
pellets, 18:8836 (IA;CA) 

Electron-beam rocket acceleration of 
18:11400 (R;US) 

FUEL PENCILS 
See FUEL PINS 
FUEL PINS 
Thermal analysis of the FSP-1RR irradiation test, 18:8779 (R;US) 
FUEL REPROCESSING 
See REPROCESSING 
FUEL ROD CONSOLIDATION 
See FUEL RODS 
FUEL RODS 
See also HOLLOW FUEL RODS 
Argonne National Laboratory trip report, December 15, 1952, 
18:8831 (R;US) 
Flux distribution in uranium slug in the presence of a boron car- 
bide spline, 18:8849 (R;US) 
Hanford trip report, April 20-22, 1953, 18:8096 (R;US) 
Sylvania Electric Products Co. trip report, December 11, 1952, 
18:8918 (R;US) 
Trip report: Argonne National Laboratory, December 4, 1952, 
18:8917 (R;US) 
Trip report: Oak Ridge, X-10, 18:8909 (R;US) 
FUEL SHEATHS 

See FUEL CANS 
FUEL SLUGS 

See FUEL RODS 
FUEL SLURRIES 

Characterization and control of exhaust gas from diesel engine 
firing coal-water mixture, 18:9331 (R;US) 

Commercialization of coal-fired diesel engines for cogeneration 
and non-utility power markets, 18:9332 (R;US) 

Dewatering fine coal slurries by gel extraction: Final report, 
18:7529 (R;US) 

Mineral matter transformations in a pressurized drop-tube fur- 
nace, 18:7678 (R;US) 

NIST-3-Mechanisms of galling and abrasive wear, 18:9500 
(RA;US) 

Pelletizing/reslurrying as a means of distributing and firing clean 
coal: Final report, 18:7523 (R;US) 

Superclean coal-water slurry combustion testing in an oil-fired 
boiler: Semiannual technical progress report, February 15, 
1992—August 15, 1992, 18:7699 (R;US) 

FUEL SUBSTITUTION 

Research on production of new fuel oil by microbial cultivation, 
18:8236 (IA;JP) 

Research on production of new fuel oil by microbial cultivation, 
18:8234 (IA;JP;In Japanese) 

Research on production of new fuel oil by microbial cultivation, 
18:8236 (IA;JP) 

Research on production of new fuel oil by microbial cultivation, 
18:8234 (IA;JP;In Japanese) 

Research on production of new fuel oil by microbial cultivation, 
18:8236 (IA;JP) 

Research on production of new fuel oil by microbial cultivation, 
18:8234 (IA;JP;In Japanese) 

Research on production of new fuel oil by microbial cultivation, 
18:8236 (IA;JP) 

Research on production of new fuel oil by microbial cultivation, 
18:8234 (IA;JP;in Japanese) 

Survey on global environmental effects of petroleum substitution 
energy utilization: Status-quo of energy-related taxation 


hydrogen pellets, 





systems and economic instruments for environmental preser- 
vation, 18:9150 (R;JP;In Japanese) 
FUEL SUSPENSIONS 
See FUEL SLURRIES 
FUELS 
See also FOSSIL FUELS 
FUEL SLURRIES 
NUCLEAR FUELS 
REFUSE DERIVED FUELS 
SOLID FUELS 
THERMONUCLEAR FUELS 
Development of fuel cell power generation techniques.: System 
and peripherals of the 1,000 kW class MCFC pilot plant, 
18:9213 (IA;JP;In Japanese) 
PIRSEM 1990 project report, 18:9313 (R;FR;In French) 
Status of clean coal technology demonstration program of the 
United States Department of Energy, 18:7707 (IA;JP) 
FUELS (NUCLEAR) 
See NUCLEAR FUELS 
FULLERENES 
Bond distortion and electron trapping in charged Cgp, 18:11171 
(R;XA) 
Magnetic response of certain curved graphitic geometries, 
18:9632 (R;US) 
FUMES 
See AEROSOLS 
FUNCTIONAL ANALYSIS 
Improvements for obtaining iterative solutions of large linear 
systems, 18:11574 (R;JP;in Japanese) 
FUNCTIONAL MODELS 
See also PILOT PLANTS 
PROCESS DEVELOPMENT UNITS 
SIMULATORS 
Aerodynamic model identification of quiet STOL experimental 
aircraft “ASKA” from dynamic flight test data, 18:9272 
(R;JP;In Japanese) 
Remediation of Hanford tank waste using magnetic separation, 
18:7967 (R;US) 
FUNCTIONALS 
Generalized kinematical fit, 18:11563 (R;RU;In Russian) 
New algorithm for minimizing x* functionals with constraints, 
18:11562 (R;RU;In Russian) 
FUNCTIONS 
See also CORRELATION FUNCTIONS 
FUNCTIONALS 
HAMILTONIAN FUNCTION 
LAGRANGIAN FUNCTION 
SPLINE FUNCTIONS 
STRUCTURE FUNCTIONS 
VERTEX FUNCTIONS 
Preconditioned Toeplitz least squares iterations, 
(RA;US) 
Some properties of generalized biregular functions with values 
in a Clifford algebra, 18:10642 (R;XA) 
FUNDAMENTAL PARTICLES 
See ELEMENTARY PARTICLES 
FUNGI 
Mutants obtention of Paecilomyces lilacinus for utilization in bio- 
logical control of nematodes, 18:10401 (1;BR;in Portuguese) 
Obtention of Verticillium lecanii resistant to ultraviolet light and 
evaluation of it capacity of control of Hemileia vastratrix, ca- 
sual agent of coffee plant, 18:10446 (I;BR;In Portuguese) 
Obtention of new bio types of Trichoderma viride antagonistic to 
Sclerotinia minor Jajjer, 18:10447 (|;BR;In Portuguese) 
Resistance to Benomyl and copper oxychloride of Verticillium 
lecanii, bio control agent of Hemileia vastratrix, causal agent 
of rust coffee plants, 18:10445 (|;BR;in Portuguese) 
Trichoderma harzianum mutants resistant to iprodione and an- 
tagonistic to Sclerotinia minor, 18:10448 (1;BR;In Portuguese) 
FUNGICIDES 
Study on the degradation of 14C maneb during the fabrication of 
concentrated tomato, 18:10405 (R;DZ;In French) 
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FURANS 

Emission of polychlorinated dibenzo-p-dioxins and -furans from 

heating equipment, 18:10202 (R;DE;In German) 
FURNACES 

NOx formation in glass melting furnace. Modeling and labora- 
tory scale experimental results, 18:9871 (RA;FR) 

Recuperative natural gas burners: Evaluation of the conversion 
from oil to natural gas in a car-type furnace at Svedala Ar- 
braa, 18:7780 (R;DK;in Swedish) 

Technical development for the practical use of photovoltaic 
power system.: Development of fabrication technology of 
amorphous silicon solar cells (over-layered transparent con- 
ducting film), 18:8404 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Development of fabrication technology of 
amorphous silicon solar cells (over-layered transparent con- 
ducting film), 18:8347 (IA;JP;in Japanese) 

FUSION (BONDING, NONMETALLIC) 

See BONDING 
FUSION ENERGY 

See THERMONUCLEAR REACTORS 
FUSION FUELS 

See THERMONUCLEAR FUELS 
FUSION REACTIONS 

See HEAVY ION FUSION REACTIONS 
FUSION REACTORS 

See THERMONUCLEAR REACTORS 


G 


G FACTOR (LANDE) 
See LANDE FACTOR 
GADOLINIUM 
[Elemental and multilayer large moment thin film ferromagnets]: 
Progress report, August 1991-[1992], 18:9397 (R;US) 
GADOLINIUM 157 
Gadolinium as an element for neutron capture therapy, 
18:10351 (R;US) 
GADOLINIUM COMPOUNDS 
Gadolinium as an element for neutron capture therapy, 
18:10351 (R;US) 
GALLIUM ARSENIDE SOLAR CELLS 
Monolithic, series connected GaAs photovoltaic power converters 
for optoelectronic component applications, 18:10161 (R;US) 
GALLIUM ARSENIDES 
Biexciton formation by two-photon absorption in quantum wells, 
18:11153 (R;XA) 
Dephasing in GaAs quantum wells, 18:10766 (RA;IL) 
Direct creation of excitonic molecules by two-photon absorption 
in quantum wells, 18:11154 (R;XA) 
Epitaxial ZnS, ZnSe and ZnS-ZnSe superlattices grown on 
(001)GaAs by pulsed-laser ablation, 18:9599 (R;US) 
GALLIUM PHOSPHIDES 
Exciton magnetoluminescence studies in ordered and disor- 
dered Ino 48Gao.52P semiconductor alloys, 18:9651 (R;US) 
GAMBIA 
Photovoltaic evaluation study, 18:8315 (R;Fl) 
GAMMA CAMERAS 
Gamma camera applications, 18:10370 (IA;AR) 
GAMMA DETECTION 
Absolute gamma intensity measure of Si-31, 18:10070 (I;BR;In 
Portuguese) 
GAMMA DOSIMETRY 
Dosemeter of ferrous sulfate modified to calibrate high energy 
electron and photon beams, 18:10074 (IA;AR;In Spanish) 
GAMMA RADIATION 
An intense large-volume uniform source of bremsstrahlung for 
pulsed gamma ray simulation, 18:8181 (R;US) 
GAMMA RADIOGRAPHY 
MISR: A Monte Carlo program for simulation of microscopic ra- 
diography (Alpha test version), 18:11058 (R;US) 
GAMMA REACTIONS 
See PHOTONUCLEAR REACTIONS 
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GAMMA SOURCES 


GAMMA SOURCES 

A new approach for helium backfilling and leak testing seal- 
welded capsules in a hot cell, 18:8182 (R;US) 

An intense large-volume uniform source of bremsstrahlung for 
pulsed gamma ray simulation, 18:8181 (R;US) 

GAMMA SPECTRA 

QLN1: Quantitative Gamma-Ray Spectra Analysis, 18:11541 
(CM;US) 

QLN1: Quantitative Gamma-Ray Spectra Analysis, 18:11542 
(CM;US) 

GAMMA SPECTROMETERS 

A low power 12-bit ADC for nuclear instrumentation, 18:10116 
(R;US) 

A sparse architecture low power gated integrator for use with 
germanium gamma-ray spectrometers in remote geochem- 
istry measurements, 18:10115 (R;US) 

GARNETS 

Cation diffusion rates in selected silicate minerals, 18:10571 

(R;US) 
GAS BURNERS 

Low NOx ceramic foam burner for domestic and industrial utili- 
sation, 18:9292 (R;NL) 

Ultra-low-emission burner for boilers and indirect heaters, 
18:7778 (R;US) 

GAS COOLANTS 
See GASES 
GAS COOLED REACTORS 
See also HTGR TYPE REACTORS 
PEBBLE BED REACTORS 

Coal based nuclear graphites for the new production gas cooled 
reactor: Quarterly technical report, July 1, 1992—September 
30, 1992, 18:8668 (R;US) 

Coal based nuclear graphites for the new production gas cooled 
reactor: Quarterly technical report, April 1, 1992-June 30, 
1992, 18:8670 (R;US) 

GAS ENGINES 

See INTERNAL COMBUSTION ENGINES 
GAS FIELDS 

See NATURAL GAS FIELDS 
GAS LASERS 

See also CARBON DIOXIDE LASERS 

EXCIMER LASERS 

FALCON Remote Laser Alignment System, 18:9884 (R;US) 
GAS METAL-ARC WELDING 

Imaging technique for welding studies, 18:9519 (R;US) 
GAS OILS 

Studies on catalysts for coal liquefaction, 18:7567 (IA;JP;In 
Japanese) 

Studies on catalysts for coal liquefaction, 18:7611 (IA;JP) 

Studies on catalysts for coal liquefaction, 18:7567 (IA;JP;In 
Japanese) 

GAS TURBINE POWER PLANTS 
Energy conservation technology, 18:9158 (R;FR) 
GAS TURBINES 
See also COAL-FIRED GAS TURBINES 
Ceramics 

Development of ceramic gas turbine technology.: Research and 
development of heat-resistant ceramic materials for 300-kw 
class ceramic gas turbines for cogeneration, 18:9338 (RA;JP) 

Outline of ceramic gas turbine R and D in Japan, 18:9282 (RA;FR) 

Technical development of ceramic gas turbines.: 300 kW class 
regenerative two-shaft ceramic gas turbine for cogeneration, 
18:9560 (IA;JP;in Japanese) 

Cogeneration 

Outline of ceramic gas turbine R and D in Japan, 18:9282 (RA;FR) 

Technical development of ceramic gas turbines.: 300 kW class 
regenerative two-shaft ceramic gas turbine for cogeneration, 
18:9560 (IA;JP;in Japanese) 

The 1 MW-Makila TI turboalternator for cogeneration applica- 
tions, 18:9283 (RA;FR) 

Trend of development of gas turbine cogeneration system, 
18:9285 (RA;FR) 
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Combustion Control 
Studies on safety of hydrogen.: Study of hydrogen combusting 
turbines, 18:8570 (IA;JP;In Japanese) 
Studies on safety of hydrogen.: Study of hydrogen combusting 
turbines, 18:8571 (IA;JP) 
Combustors 
Development of ceramic gas turbine technology.: Research and 
development of heat-resistant ceramic materials for 300-kw 
class ceramic gas turbines for cogeneration, 18:9338 (RA;JP) 
Mineral matter transformations in a pressurized drop-tube fur- 
nace, 18:7678 (R;US) 
Design 
Advanced Turbine Design Program, 18:9333 (R;US) 
Air extraction and LBTU coal gas combustion in gas turbines for 
IGCC systems, 18:8567 (R;US) 
Conceptual design of a gas turbine for PFBC applications, 
18:7682 (R;US) 
Gas fired Advanced Turbine System, 18:8566 (R;US) 
Energy Efficiency 
A desiccant/steam-injected gas-turbine industrial cogeneration 
system, 18:9291 (R;US) 
Advanced Turbine Systems scoping and feasibility studies, 
18:9330 (R;US) 
Gas fired Advanced Turbine System, 18:8566 (R;US) 
Feasibility Studies 
Advanced Turbine Systems scoping and feasibility studies, 
18:9330 (R;US) 
Heat Exchangers 
Development of ceramic gas turbine technology.: Research and 
development of heat-resistant ceramic materials for 300-kw 
class ceramic gas turbines for cogeneration, 18:9338 (RA;JP) 
Technical development of ceramic gas turbines.: 300 kW class 
regenerative two-shaft ceramic gas turbine for cogeneration, 
18:9560 (IA;JP;ln Japanese) 
Heat Resisting Alloys 
Studies on safety of hydrogen.: Study of hydrogen combusting 
turbines, 18:8570 (IA;JP;In Japanese) 
Studies on safety of hydrogen.: Study of hydrogen combusting 
turbines, 18:8571 (IA;JP) 
Hydrogen Fuels 
Studies on safety of hydrogen.: Study of hydrogen combusting 
turbines, 18:8570 (IA;JP;In Japanese) 
Studies on safety of hydrogen.: Study of hydrogen combusting 
turbines, 18:8571 (IA;JP) 
Machine Parts 
Development of ceramic gas turbine technology.: Research and 
development of heat-resistant ceramic materials for 300-kw 
class ceramic gas turbines for cogeneration, 18:9338 (RA;JP) 
Nuclear Power Plants 
Optimization of parameters for a gas turbine plant with multi- 
stage comperssion by the coolant flow rate minimum, 
18:8816 (R;RU;In Russian) 
Pollution Abatement 
Studies on safety of hydrogen.: Study of hydrogen combusting 
turbines, 18:8571 (IA;JP) 
Studies on safety of hydrogen.: Study of hydrogen combusting 
turbines, 18:8570 (IA;JP;In Japanese) 
Power Range 100-1000 Kw 
Development of ceramic gas turbine technology.: Research and 
development of heat-resistant ceramic materials for 300-kw 
class ceramic gas turbines for cogeneration, 18:9338 (RA;JP) 
Rotors 
Technical development of ceramic gas turbines.: 300 kW class 
regenerative two-shaft ceramic gas turbine for cogeneration, 
18:9560 (IA;JP;In Japanese) 
Safety 
Studies on safety of hydrogen.: Study of hydrogen combusting 
turbines, 18:8570 (IA;JP;In Japanese) 
Studies on safety of hydrogen.: Study of hydrogen combusting 
turbines, 18:8571 (IA;JP) 
Stators 
Development of ceramic gas turbine technology.: Research and 
development of heat-resistant ceramic materials for 300-kw 
class ceramic gas turbines for cogeneration, 18:9338 (RA;JP) 





Steam 
Studies on safety of hydrogen.: Study of hydrogen combusting 
turbines, 18:8570 (IA;JP;In Japanese) 
Studies on safety of hydrogen.: Study of hydrogen combusting 
turbines, 18:8571 (IA;JP) 
Thermodynamic Cycles 
Studies on safety of hydrogen.: Study of hydrogen combusting 
turbines, 18:8571 (IA;JP) 
Studies on safety of hydrogen.: Study of hydrogen combusting 
turbines, 18:8570 (IA;JP;in Japanese) 
Turbine Blades 
Development of ceramic gas turbine technology.: Research and 
development of heat-resistant ceramic materials for 300-kw 
class ceramic gas turbines for cogeneration, 18:9338 (RA;JP) 


GAS-INSULATED SUBSTATIONS 
Detection of partial discharges in gas insulated substations, 
18:9076 (R;IT) 
GASEOUS DIFFUSION 
Technical development for the practical use of photovoltaic 
power system.: Development of fabrication technology of thin 
type solar cells (study on practical use of thin multicrystalline 
silicon solar cell fabrications technologies), 18:8392 (1A;JP) 
Technical development for the practical use of photovoltaic 
power system.: Development of fabrication technology of thin 
type solar cells (study on practical use of thin multicrystalline 
silicon solar cell fabrications technologies), 18:8335 (IA;JP;In 
Japanese) 
GASEOUS EFFLUENTS 
See GASEOUS WASTES 


GASEOUS WASTES 
See also EXHAUST GASES 
FLUE GAS 

Application of pulsed power and power modulation to the non- 
thermal plasma treatment of hazardous gaseous wastes, 
18:10219 (R;US) 

Compliance pian for national emission standards for hazardous 
air pollutants, 18:9154 (R;US) 

Environmental engineering. Vol. 2. Air pollution abatement, 
other techniques. R+D projects 1975-1990, 18:9296 (I;DE;In 
German) 

Statement of Work for services provided by the 222-S Labora- 
tory for Environmental Assurance, 18:9708 (R;US) 

GASES 

See also AIR 
COAL GAS 
COVER GAS 
ELECTRON GAS 
EXHAUST GASES 
FERMI GAS 
FUEL GAS 
SYNTHESIS GAS 
Cyclic gas releases in Hanford Site nuclear waste tanks, 
18:8007 (R;US) 
HGSYSTEM: Atmospheric Dispersion Models For Ideal Gases 
and Hydrogen Fluoride, 18:11543 (CM;US) 
Kinetics and structural evolution of sorbents at high temperatures: 
Final report, June 1, 1990—June 30, 1991, 18:7656 (R;US) 
ORGDP-1-Development of ceramic membranes for gas separa- 
tion, 18:9312 (RA;US) 
Soil gas investigations at the Sanitary Landfill, 18:8021 (R;US) 
Status of tank 241-SY-101 data analyses, 18:8001 (R;US) 
GASOLINE ENGINES 

See INTERNAL COMBUSTION ENGINES 
GASTEROPODS 

See MOLLUSCS 
GE(LI) DETECTORS 

See LI-DRIFTED GE DETECTORS 


GELATIN 
A study of a tissue equivalent gelatine based tissue substitute, 
18:10431 (R;US) 
GENE LOCI 
See GENES 


GEOLOGIC FRACTURES 


GENE OPERONS 
Molecular biological enhancement of coal biodesulfurization: Fi- 
nal technical report, 18:7551 (R;US) 
GENE PROMOTORS 
See GENE REPRESSORS 
GENE REPRESSORS 

Molecular biological enhancement of coal biodesulfurization: Fi- 

nal technical report, 18:7551 (R;US) 
GENERAL CIRCULATION MODELS 
Massively parallel implementation of the Penn State/NCAR 
Mesoscale Model, 18:10565 (R;US) 

GENERATORS (AEROSOL) 

See AEROSOL GENERATORS 
GENERATORS (ELECTRIC) 

See ELECTRIC GENERATORS 
GENERATORS (RADIOISOTOPE) 

See RADIOISOTOPE GENERATORS 
GENERATORS (STEAM) 

See STEAM GENERATORS 
GENES 

See also ONCOGENES 

Overview of the Integrated Genomic Data system (IGD), 
18:10345 (R;US) 

Users guide and tutorial for PC-GenoGraphics: 
18:10344 (R;US) 

GENTILLY-2 REACTOR 

Annual report of AECB personne! on the Gentilly 2 nuclear 
power plant for the year 1988, 18:8688 (R;CA;In French) 

Annual report of AECB personnel on the Gentilly 2 nuclear 
power plant for the year 1989, 18:8691 (R;CA;in French) 

Annual report of AECB personnel on the Gentilly 2 nuclear 
power plant for the year 1989, 18:8692 (R;CA;In French) 

New flux detectors for CANDU 6 reactors, 18:8838 (R;CA) 

GEOCHEMISTRY 

Energetics of silicate melts from thermal diffusion studies: An- 
nual progress report, 18:10566 (R;US) 

Isotope tracer studies of diffusion in silicates and of geological 
transport processes using actinide elements: Progress report, 
18:10230 (R;US) 

PHREEQE: Geochemical Speciation Mass Transfer, 18:11538 
(CM;US) 

Scoping calculations for canister-tunnel migration of corrodants, 
oxidants and radionuclides, 18:10269 (R;SE) 

GEODESICS 
On the first integrals of geodesics, 18:10601 (R;RU) 
GEOLOGIC DEPOSITS 
See also ALLUVIAL DEPOSITS 
COAL DEPOSITS 
NATURAL GAS DEPOSITS 
PETROLEUM DEPOSITS 
SALT DEPOSITS 
URANIUM DEPOSITS 

Deformed glacial deposits of Passamaquoddy Bay area, New 

Brunswick: Products of seismic shaking?, 18:10570 (R;CA) 
GEOLOGIC FRACTURES 

Geologic characterization of fractures as an aid to hydrologic 
modeling of the SCV block at the Stripa mine, 18:10272 (R;SE) 

Researches on exploration technology of deep geothermal re- 
sources, 18:8490 (IA;JP;ln Japanese) 

SKI Project-90. Geosphere calculations using CRYSTAL: Stand- 
alone and CALIBRE-CRYSTAL-biosphere integrated results, 
18:7987 (R;SE) 

Studies on total system utilization of geothermal hot water, 
18:8511 (IA;JP;In Japanese) 

Studies on total system utilization of geothermal hot water, 
18:8519 (IA;JP) 

Studies on total system utilization of geothermal hot water, 
18:8511 (IA;JP;In Japanese) 

Studies on total system utilization of geothermal hot water, 
18:8519 (iA;JP) 

Studies on total system utilization of geothermal hot water, 
18:8511 (IA;JP;In Japanese) 

Studies on total system utilization of geothermal hot water, 
18:8519 (IA;JP) 


Version 1, 
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GEOLOGIC FRACTURES 


Studies on total system utilization of geothermal hot water, 
18:8511 (IA;JP;in Japanese) 

Studies on total system utilization of. geothermal hot water, 
18:8519 (IA;JP) 

The implication of fractal dimension in hydrogeology and rock 
mechanics. Version 1.1, 18:7984 (R;SE) 

Tracer migration experiments in the Stripa mine 1980-1991, 
18:10273 (R;SE) 

GEOLOGIC SURVEYS 

Nation wide geothermal resources exploration project, 18:8492 
(IA;JP;In Japanese) 

Nationwide geothermal resources exploration project, 18:8496 
(IA;JP) 

Survey of geological structures in foreign countries.: Geological 
structures in the Tangkou mine lot, the Chining coal field, 
Shangdong, China, 18:7669 (IA;JP;In Japanese) 

GEOLOGICAL SURVEYS 
See GEOLOGIC SURVEYS 


GEOMAGNETIC STORMS 
See MAGNETIC STORMS 


GEOTHERMAL ENERGY 

Camborne geothermal energy project techniques for the im- 
provement of the hydraulic performance of HDR reservoirs, 
18:8523 (R;GB) 

Japan’s Sunshine Project.: 1991 annual summary of geother- 
mal energy R and D, 18:8486 (I;JP) 

Japan's Sunshine Project.: 1991 annual summary of geother- 
mal energy R and D, 18:8485 (I;JP;in Japanese) 

Japan’s Sunshine Project.: 1991 annual summary of geother- 
mal energy R and D, 18:8486 (i;JP) 

Japan’s Sunshine Project.: 1991 annual summary of geother- 
mal energy R and D, 18:8485 (1;JP;in Japanese) 

Japan’s Sunshine Project.: 1991 annual summary of geother- 
mal energy R and D, 18:8486 (1;JP) 

Japan’s Sunshine Project.: 1991 annual summary of geother- 
mal energy R and D, 18:8485 (I;JP;In Japanese) 

Japan’s Sunshine Project.: 1991 annual summary of geother- 
mal energy R and D, 18:8486 (I;JP) 

Japan’s Sunshine Project.: 1991 annual summary of geother- 
mal enérgy R and D, 18:8485 (|;JP;In Japanese) 

Supply of geothermal power from hydrothermal sources: A 
study of the cost of power in 20 and 40 years, 18:8487 (R;US) 

GEOTHERMAL EXPLORATION 
Aesthetics 

Survey report on the present status of the geothermal develop- 

ment and the environment, 18:8500 (R;JP;In Japanese) 
Air Pollution Abatement 


Survey report on the present status of the geothermal develop- 
ment and the environment, 18:8500 (R;JP;in Japanese) 
Computerized Tomography 
Confirmation study of the effectiveness of prospecting tech- 
niques for deep geothermal resources, 18:8497 (IA;JP) 
Confirmation study of the effectiveness of prospectiong tech- 
niques for deep geothermal resources, 18:8494 (IA;JP;In 
Japanese) 
Data Analysis 
Analysis and evaluation of exploration methods for fractured 
type geothermal reservoir, 18:8520 (IA;JP) 
Analysis and evaluation of exploration methods for fractured 
type geothermal reservoir, 18:8512 (IA;JP;ln Japanese) 
Data analysis and evaluation on the nation-wide geothermal re- 
sources exploration project, 18:8493 (IA;JP;in Japanese) 
Depth 1-3 Km 
Researches on exploration technology of deep geothermal re- 
sources, 18:8490 (IA;JP;In Japanese) 
Electromagnetic Surveys 
Analysis and evaluation of exploration methods for fractured 
type geothermal reservoir, 18:8512 (IA;JP;in Japanese) 
Analysis and evaluation of exploration methods for fractured 
type geothermal reservoir, 18:8520 (IA;JP) 
Confirmation study of the effectiveness of prospecting tech- 
niques for deep geothermal resources, 18:8497 (IA;JP) 
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Confirmation study of the effectiveness of prospectiong tech- 
niques for deep geothermal resources, 18:8494 (IA;JP;In 
Japanese) 

Environmental Effects 

Survey report on the present status of the geothermal develop- 

ment and the environment, 18:8500 (R;JP;In Japanese) 
Evaluated Data 

Data analysis and evaluation on the nation-wide geothermal re- 

sources exploration project, 18:8493 (IA;JP;In Japanese) 
Field Tests 

Confirmation study of the effectiveness of prospecting tech- 
niques for deep geothermal resources, 18:8497 (IA;JP) 

Confirmation study of the effectiveness of prospectiong tech- 
niques for deep geothermal resources, 18:8494 (IA;JP;In 
Japanese) 

Fractured Reservoirs 

Confirmation study of the effectiveness of prospecting tech- 
niques for deep geothermal resources, 18:8497 (IA;JP) 

Confirmation study of the effectiveness of prospectiong tech- 
niques for deep geothermal resources, 18:8494 (IA;JP;In 
Japanese) 

Researches on exploration technology of deep geothermal re- 
sources, 18:8490 (IA;JP;in Japanese) 

Geothermal Systems 

Basic study on nation-wide and regional geothermal assess- 
ment, 18:8495 (IA;JP) 

Basic study on nation-wide and regional geothermal assess- 
ment, 18:8491 (IA;JP;In Japanese) 

Geothermal Welis 

Confirmation study of the effectiveness of prospecting tech- 
niques for deep geothermal resources, 18:8497 (IA;JP) 

Confirmation study of the effectiveness of pri jong tech- 
niques for deep geothermal resources, 18:8494 (IA;JP;In 
Japanese) 

Japan 

Basic study on nation-wide and regional geothermal assess- 
ment, 18:8495 (IA;JP) 

Basic study on nation-wide and regional geothermal assess- 
ment, 18:8491 (IA;JP;in Japanese) 

Data analysis and evaluation on the nation-wide geothermal re- 
sources exploration project, 18:8493 (IA;JP;In Japanese) 

Knowledge Base 

Data analysis and evaluation on the nation-wide geothermal re- 

sources exploration project, 18:8493 (IA;JP;in Japanese) 
Land Pollution Abatement 

Survey report on the present status of the geothermal develop- 

ment and the environment, 18:8500 (R;JP;In Japanese) 
Magnetotelluric Surveys 

Analysis and evaluation of exploration methods for fractured 
type geothermal reservoir, 18:8512 (IA;JP;in Japanese) 

Analysis and evaluation of exploration methods for fractured 
type geothermal reservoir, 18:8520 (IA;JP) 

Microearthquakes 

Confirmation study of the effectiveness of prospecting tech- 
niques for deep geothermal resources, 18:8497 (IA;JP) 

Confirmation study of the effectiveness of prospectiong tech- 
niques for deep geothermal resources, 18:8494 (IA;JP;In 
Japanese) 

Monte Carlo Method 

Basic study on nation-wide and regional geothermal assess- 
ment, 18:8495 (IA;JP) 

Basic study on nation-wide and regional geothermal assess- 
ment, 18:8491 (IA;JP;In Japanese) 

National Organizations 

Basic study on nation-wide and regional geothermal assess- 
ment, 18:8491 (IA;JP;in Japanese) 

Basic study on nation-wide and regional geothermal assess- 
ment, 18:8495 (IA;JP) 

Noise Pollution Abatement 

Survey report on the present status of the geothermal develop- 

ment and the environment, 18:8500 (R;JP;In Japanese) 
Seismic Surveys 

Analysis and evaluation of exploration methods for fractured 

type geothermal reservoir, 18:8512 (IA;JP;in Japanese) 





Analysis and evaluation of exploration methods for fractured 

type geothermal reservoir, 18:8520 (IA;JP) 
Sunshine Project 

Data analysis and evaluation on the nation-wide geothermal re- 

sources exploration project, 18:8493 (IA;JP;In Japanese) 
Verification 

Confirmation study of the effectiveness of prospecting tech- 
niques for deep geothermal resources, 18:8497 (IA;JP) 

Confirmation study of the effectiveness of prospectiong tech- 
niques for deep geothermal resources, 18:8494 (IA;JP;In 
Japanese) 

Water Pollution Abatement 

Survey report on the present status of the geothermal develop- 

ment and the environment, 18:8500 (R;JP;in Japanese) 
Well Drilling 

Survey report on the present status of the geothermal develop- 

ment and the environment, 18:8500 (R;JP;in Japanese) 
GEOTHERMAL FLUIDS 

Data analysis and evaluation on the development of geothermal 
hot water power generation plant.: Analysis and assessment 
on hydrothermal systems, 18:8488 (IA;JP;In Japanese) 

Data analysis and evaluation on the development of geothermal 
hot water power generation plant.: Analysis and assessment 
on hydrothermal systems, 18:8489 (IA;JP) 

Data analysis and evaluation on the development of geothermal 
hot water power generation plant.: Analysis and assessment 
on hydrothermal systems, 18:8488 (IA;JP;in Japanese) 

Data analysis and evaluation on the development of geothermal 
hot water power generation plant.: Analysis and assessment 
on hydrothermal systems, 18:8489 (IA;JP) 

Data analysis and evaluation on the development of geothermal 
hot water power generation plant.: Analysis and assessment 
on hydrothermal systems, 18:8488 (IA;JP;in Japanese) 

Studies on total system utilization of geothermal hot water, 
18:8511 (IA;JP;in Japanese) 


Studies on total system utilization of geothermal hot water, 
18:8519 (IA;JP) 
Studies on total system utilization of geothermal hot water, 
18:8511 (IA;JP;In Japanese) 
GEOTHERMAL HEATING 
Geothermal direct-heat utilization assistance: Federal Assis- 


tance Program: Quarterly project progress report, 
October-December 1992, 18:8524 (R;US) 
GEOTHERMAL INDUSTRY 

Exporting licensing regulations affecting US geothermal firms: 

Exporting geothermal equipment final report, 18:8499 (R;US) 
GEOTHERMAL POWER PLANTS 
Binary-Fluid Systems 

Development of geothermal hot water power generation plant.: 
Development of MWD system for geothermal wells, 18:8522 
(IA;JP) 

Development of geothermal hot water power generation plant.: 
Development of MWD system for geothermal wells, 18:8515 
(IA;JP;In Japanese) 

Development of geothermal hot water power generation plant.: 
Development of techniques to control lost circulation in 
geothermal wells, 18:8514 (IA;JP;in Japanese) 

Development of geothermal hot water power generation plant.: 
Development of the binary cycle generating plant (develop- 
ment of 10MW-class power plant), 18:8505 (IA;JP) 

Development of geothermal hot water power generation plant.: 
Development of the binary cycle generating plant (development 
of 10MW-class power plant), 18:8501 (IA;JP;In Japanese) 

Development of geothermal hot water power generation plant.: 
Development of the binary cycle generating plant (develop- 
ment of a down-hole pump), 18:8502 (IA;JP;In Japanese) 

Development of geothermal hot water power generation plant.: 
Studies on physicochemical mechanism of hot water injection 
(development of technology for increasing geothermal energy 
recovery), 18:8513 (IA;JP;in Japanese) 

Development of geothermal hot water power generation piant.: 
Studies on physicochemical mechanism of hot water injection 
(development of technology for increasing geothermal energy 
recovery), 18:8521 (IA;JP) 


GEOTHERMAL POWER PLANTS 
Renewable Energy Sources 


Data Analysis 

Data analysis and evaluation on the development of geothermal 
hot water generation plant.: Data analysis and evaluation on 
the development of hot dry rock power generation technology, 
18:8504 (IA;JP;in Japanese) 

Data analysis and evaluation on the development of geothermal 
hot water power generation plant.: Data analysis and evalua- 
tion on the development of hot dry rock power generation 
technology, 18:8507 (IA;JP) 


Hot-Dry-Rock Systems 

Data analysis and evaluation on the development of geothermal 
hot water generation piant.: Data analysis and evaluation on 
the development of hot dry rock power generation technology, 
18:8504 (IA;JP;In Japanese) 

Data analysis and evaluation on the development of geothermal 
hot water power generation plant.: Data analysis and evalua- 
tion on the development of hot dry rock power generation 
technology, 18:8507 (IA;JP) 

Development of geothermal hot water power generation plant.: 
Development of hot dry rock power generation technology, 
18:8503 (IA;JP;in Japanese) 

Development of geothermal hot water power generation plant.: 
Development of hot dry rock power generation technology, 
18:8506 (IA;JP) 


Hydrothermal Systems 

Data analysis and evaluation on the development of geothermal 
hot water generation plant.: Data analysis and evaluation on 
the development of hot dry rock power generation technology, 
18:8504 (IA;JP;in Japanese) 

Data analysis and evaluation on the development of geothermal 
hot water power generation plant.: Data analysis and evalua- 
tion on the development of hot dry rock power generation 
technology, 18:8507 (iA;JP) 

Data analysis and evaluation on the development of geothermal 
hot water power generation plant.: Analysis and assessment 
on hydrothermal systems, 18:8489 (IA;JP) 

Data analysis and evaluation on the development of geothermal 
hot water power generation piant.: Analysis and assessment 
on hydrothermal systems, 18:8488 (IA;JP;In Japanese) 

Development of geothermal hot water power generation plant.: 
Development of MWD system for geothermal wells, 18:8515 
(IA;JP;in Japanese) 

Development of geothermal hot water power generation plant.: 
Development of MWD system for geothermal wells, 18:8522 
(IA;JP) 

Development of geothermal hot water power generation plant.: 
Development of hot dry rock power generation technology, 
18:8503 (IA;JP;In Japanese) 

Development of geothermal hot water power generation plant.: 
Development of hot dry rock power generation technology, 
18:8506 (IA;JP) 

Development of geothermal hot water power generation plant.: 
Development of techniques to control lost circulation in 
geothermal wells, 18:8514 (IA;JP;In Japanese) 

Development of geothermal hot water power generation plant.: 
Development of the binary cycle generating plant (develop- 
ment of a down-hole pump), 18:8502 (IA;JP;in Japanese) 

Development of geothermal hot water power generation piant.: 
Studies on physicochemical mechanism of hot water injection 
(development of technology for increasing geothermal energy 
recovery), 18:8521 (IA;JP) 

Development of geothermal hot water power generation plant.: 
Studies on physicochemical mechanism of hot water injection 
(development of technology for increasing geothermal energy 
recovery), 18:8513 (IA;JP;in Japanese) 


Pum 
Development of geothermal hot water power generation plant.: 
Development of the binary cycle generating plant (develop- 
ment of a down-hole pump), 18:8502 (IA;JP;in Japanese) 


Renewable Energy Sources 
Survey and research for the trends of new technological devel- 
opment on energy, 18:9164 (IA;JP;in Japanese) 
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GEOTHERMAL POWER PLANTS 
Sunshine Project 


Sunshine Project 

Development of geothermal hot water power generation plant.: 
Development of MWD system for geothermal wells, 18:8515 
(IA;JP;In Japanese) 

Development of geothermal hot water power generation plant.: 
Development of MWD system for geothermal wells, 18:8522 
(IA;JP) 

Development of geothermal hot water power generation plant.: 
Development of the binary cycle generating plant (develop- 
ment of a down-hole pump), 18:8502 (IA;JP;in Japanese) 

Development of geothermal hot water power generation plant.: 
Development of the binary cycle generating plant (development 
of 10MW-class power plant), 18:8501 (IA;JP;in Japanese) 

Development of geothermal hot water power generation plant.: 
Development of the binary cycle generating plant (develop- 
ment of 1OMW-class power plant), 18:8505 (IA;JP) 

GEOTHERMAL RESOURCES 

Data analysis and evaluation on the nation-wide geothermal re- 
sources exploration project, 18:8493 (IA;JP;ln Japanese) 

Nation wide geothermal resources exploration project, 18:8492 
(IA;JP;in Japanese) 

Nationwide geothermal resources exploration project, 18:8496 
(IA;JP) 

Survey of the Hokkaido development project.: Survey develop- 
ment and utilization of resource/energy (north-Tokachi area), 
18:8484 (1;JP;In Japanese) 

Survey on deep seated geothermal resource:drilling and pro- 
duction technology, 18:8498 (R;JP;in Japanese) 

GEOTHERMAL SYSTEMS 
See also HOT-DRY-ROCK SYSTEMS 
HYDROTHERMAL SYSTEMS 

Data analysis and evaluation on the nation-wide geothermal re- 

sources exploration project, 18:8493 (IA;JP;in Japanese) 
GEOTHERMAL WELLS 

Camborne geothermal energy project techniques for the im- 
provement of the hydraulic performance of HDR reservoirs, 
18:8523 (R;GB) 

Japan's Sunshine Project.: 1991 annual summary of geother- 
mal energy R and D, 18:8485 (\;JP;ln Japanese) 

Japan's Sunshine Project.: 1991 annual summary of geother- 
mal energy R and D, 18:8486 (I;JP) 

Japan’s Sunshine Project.: 1991 annual summary of geother- 
mal energy R and D, 18:8485 (1;JP;in Japanese) 

Japan's Sunshine Project.: 1991 annual summary of geother- 
mal energy R and D, 18:8486 (1;JP) 

Japan’s Sunshine Project.: 1991 annual summary of geother- 
mal energy R and D, 18:8485 (1;JP;in Japanese) 

Japan’s Sunshine Project.: 1991 annual summary of geother- 
mal energy R and D, 18:8486 (I;JP) 

Japan’s Sunshine Project.: 1991 annual summary of geother- 
mal energy R and D, 18:8485 (1;JP;in Japanese) 

Japan’s Sunshine Project.: 1991 annual summary of geother- 
mal energy R and D, 18:8486 (I;JP) 

GERMAN DEMOCRATIC REPUBLIC 

See FEDERAL REPUBLIC OF GERMANY 
GERMAN DR ORGANIZATIONS 

See GERMAN FR ORGANIZATIONS 
GERMAN FEDERAL REPUBLIC 

See FEDERAL REPUBLIC OF GERMANY 
GERMAN FR ORGANIZATIONS 

See also KERNFORSCHUNGSANLAGE JUELICH 

Umweltbundesamt. Annual report 1991, 18:9136 (I;DE;in Ger- 
man) 

GERMANIUM 

Applications of TEM to interface in materials, 18:9702 (R;US) 

Design and hybridization of spectrometric amplification line with 
low background noise, 18:10057 (R;FR;In French) 

First principles calculations for the cleaved and annealed 
Ge(111) surfaces, 18:11186 (R;XA) 

Solute binding at void surfaces in silicon and germanium, 
18:9649 (R;US) 

GERMANIUM 64 
Band structure in sup(64)Ge, 18:10949 (IA;IN) 
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GERMANIUM 70 

Growth and characterization of isotopically enriched 7°Ge and 
74Ge single crystals, 18:9740 (R;US) 

Transition charge densities for hexadecupole excitation in some 
germanium nuclei, 18:10998 (IA;IN) 

GERMANIUM 72 

Transition charge densities for hexadecupole excitation in some 

germanium nuclei, 18:10998 (1A;IN) 
GERMANIUM 74 

Growth and characterization of isotopically enriched 7°Ge and 
74Ge single crystals, 18:9740 (R;US) 

Transition charge densities for hexadecupole excitation in some 
germanium nuclei, 18:10998 (IA;IN) 

GERMANIUM ALLOYS 

A solid state approach to the production of kilogram quantities of 
SigoGeoo thermoelectric alloys, 18:9204 (R;US) 

Investigation of the kinetics of surface-limited thin film growth of 
SiGe alloys, 18:9394 (R;US) 

Time-resolved reflectivity study of solid-phase epitaxial regrowth 
in relaxed and strained Si, __,Ge, epilayers, 18:9391 (R;US) 

GERMANY 

See FEDERAL REPUBLIC OF GERMANY 
GERMANY (DEMOCRATIC REPUBLIC) 

See FEDERAL REPUBLIC OF GERMANY 
GERMANY (FEDERAL REPUBLIC) 

See FEDERAL REPUBLIC OF GERMANY 
GETTERS 

Characterization of SAES St198 zirconium-iron-tin alloy, 

18:9523 (R;US) 
GIANT CELLS 
See TUMOR CELLS 
GLASS 

See also BOROSILICATE GLASS 

Pressure-induced amorphizations of silica analogues: A probe 
of the relationship between order and disorder: Progress re- 
port, August 1, 1992—July 31, 1993, 18:9609 (R;US) 

Air Conditioning 

Research and development of utilization technology of solar 
thermal system for industrial and other use.: Research and 
development of light-modulating materials (computer 
simulation technique to estimate the energy substitution of air- 
conditioning load et,al), 18:8466 (IA;JP) 

Research and development of utilization technology of solar 
thermal system for industrial and other use.: Research and 
development of light-modulating materials (computer 
simulation thchnique to estimate the energy substitution of air- 
conditioning load etal), 18:8460 (IA;JP;In Japanese) 

Alr Pollution Abatement 

NOx formation in glass melting furnace. Modeling and labora- 

tory scale experimental results, 18:9871 (RA;FR) 
Combustion Kinetics 

NOx formation in glass melting furnace. Modeling and labora- 

tory scale experimental results, 18:9871 (RA;FR) 
Crystallization 

Crystallization process in iron-alkali-silicate glasses, 18:10922 

(IA;AR) 
Denmark 

Research and development of utilization technology of solar 
thermal system for industrial and other use.: Research and 
development of chromogenic materials (investigative research 
of chromogenic materials), 18:8459 (IA;JP;in Japanese) 

Research and development of utilization technology of solar 
thermal system for industrial and other use.: Research and 
development of chromogenic materials (investigative re- 
search of chromogenic materials), 18:8465 (IA;JP) 

Deposition 

Microanalysis of calcium-aluminosilicate glass films grown on a- 

Al2O3 by pulsed-laser ablation, 18:9600 (R;US) 
Electrochromism 

Research and development of utilization technology of solar 
thermal system for industrial and other use.: Research and 
development of chromogenic materials (investigative research 
of chromogenic materials), 18:8459 (IA;JP;In Japanese) 





Research and development of utilization technology of solar 
thermal system for industrial and other use.: Research and 
development of light-modulating materials (computer 
simulation thchnique to estimate the energy substitution of air- 
conditioning load etal), 18:8460 (IA;JP;In Japanese) 

Research and development of utilization technology of solar 
thermal system for industrial and other use.: Research and 
development of chromogenic materials (investigative re- 
search of chromogenic materials), 18:8465 (IA;JP) 

Research and development of utilization technology of solar 
thermal system for industrial and other use.: Research and 
development of light-modulating materials (computer 
simulation technique to estimate the energy substitution of air- 
conditioning load et,al), 18:8466 (IA; JP) 

Emissivity 

Research and development of utilization technology of solar 
thermal system for industrial and other use.: Research and 
development of chromogenic materials (investigative research 
of chromogenic materials), 18:8459 (IA;JP;In Japanese) 

Research and development of utilization technology of solar 
thermal system for industrial and other use.: Research and 
development of light-modulating materials (computer 
simulation thchnique to estimate the energy substitution of air- 
conditioning load etal), 18:8460 (IA;JP;in Japanese) 

Research and development of utilization technology of solar 
thermal system for industrial and other use.: Research and 
development of chromogenic materials (investigative re- 
search of chromogenic materials), 18:8465 (IA;JP) 

Research and development of utilization technology of solar 
thermal system for industrial and other use.: Research and 
development of light-modulating materials (computer 


simulation technique to estimate the energy substitution of air- 
conditioning load et,al), 18:8466 (IA; JP) 
Europe 
Research and development of utilization technology of solar 


thermal system for industrial and other use.: Research and 
development of chromogenic materials (investigative research 
of chromogenic materials), 18:8459 (IA;JP;in Japanese) 
Research and development of utilization technology of solar 
thermal system for industrial and other use.: Research and 
development of chromogenic materials (investigative re- 
search of chromogenic materials), 18:8465 (IA;JP) 
Furnaces 
NOx formation in glass melting furnace. Modeling and labora- 
tory scale experimental results, 18:9871 (RA;FR) 
information 
Research and development of utilization technology of solar 
thermal system for industrial and other use.: Research and 
development of chromogenic materials (investigative research 
of chromogenic materials), 18:8459 (IA;JP;In Japanese) 
Research and development of utilization technology of solar 
thermal system for industrial and other use.: Research and 
development of chromogenic materials (investigative re- 
search of chromogenic materials), 18:8465 (IA;JP) 
lron Silicates 
Crystallization process in iron-alkali-silicate glasses, 18:10922 
(IA;AR) 
Leaching 
Accelerated glass reaction under PCT conditions, 18:7903 (R;US) 
Marketing Research 
Research and development of utilization technology of solar 
thermal system for industrial and other use.: Research and 
development of chromogenic materials (investigative research 
of chromogenic materials), 18:8459 (IA;JP;in Japanese) 
Research and development of utilization technology of solar 
thermal system for industrial and other use.: Research and 
development of chromogenic materials (investigative re- 
search of chromogenic materials), 18:8465 (IA;JP) 
Moessbauer Effect 
lron-soda-lime-silicate glasses investigated by 5” Fe Moessbauer 
spectroscopy and X-ray powder diffraction, 18:9622 (IA;AR) 
Passive Solar Cooling Systems 
Research and development of utilization technology of solar 
thermal system for industrial and other use.: Research and 


GLAZING MATERIALS 


development of chromogenic materials (investigative research 
of chromogenic materials), 18:8459 (IA;JP;in Japanese) 
Research and development of utilization technology of solar 
thermal system for industrial and other use.: Research and 
development of chromogenic materials (investigative re- 
search of chromogenic materials), 18:8465 (IA;JP) 
Patents 


Research and development of utilization technology of solar 
thermal system for industrial and other use.: Research and 
development of chromogenic materials (investigative research 
of chromogenic materials), 18:8459 (IA;JP;ln Japanese) 

Research and development of utilization technology of solar 
thermal system for industrial and other use.: Research and 
development of chromogenic materials (investigative re- 
search of chromogenic materials), 18:8465 (IA;JP) 

Shock Heating 
Witness plate shock velocity study, 18:11376 (R;US) 
USA 

Research and development of utilization technology of solar 
thermal system for industrial and other use.: Research and 
development of chromogenic materials (investigative research 
of chromogenic materials), 18:8459 (IA;JP;In Japanese) 

Research and development of utilization technology of solar 
thermal system for industrial and other use.: Research and 
development of chromogenic materials (investigative re- 
search of chromogenic materials), 18:8465 (IA;JP) 

GLASS INDUSTRY 
Low-NO, technologies for natural gas-fired regenerative glass 
melters, 18:7777 (R;US) 
GLASS MELTERS 
See CERAMIC MELTERS 
GLAUBER’S SALT 
See SODIUM SULFATES 
GLAZING MATERIALS 

Research and development of utilization technology of solar 
thermal system for industrial and other use.: Research and 
development of light-modulating materials (research-and de- 
velopment of advanced glazings), 18:8478 (IA;JP;In Japanese) 

Research and development of utilization technology of solar 
thermal system for industrial and other use.: Research and 
development of light-modulating materials (research-and de- 
velopment of advanced glazings), 18:8481 (IA;JP) 

Research and development of utilization technology of solar 
thermal system for industrial and other use.: Research and 
development of light-modulating materials (research-and de- 
velopment of advanced glazings), 18:8478 (IA;JP;In Japanese) 

Research and development of utilization technology of solar 
thermal system for industrial and other use.: Research and 
development of light-modulating materials (research-and de- 
velopment of advanced glazings), 18:8481 (IA;JP) 

Research and development of utilization technology of solar 
thermal system for industrial and other use.: Research and 
development of light-modulating materials (research-and de- 
velopment of advanced glazings), 18:8478 (IA;JP;In Japanese) 

Research and development of utilization technology of solar 
thermal system for industrial and other use.: Research and 
development of light-modulating materials (research-and de- 
velopment of advanced glazings), 18:8481 (IA;JP) 

Research and development of utilization technology of solar 
thermal system for industrial and other use.: Research and 
development of light-modulating materials (research-and de- 
velopment of advanced glazings), 18:8478 (IA;JP;In Japanese) 

Research and development of utilization technology of solar 
thermal system for industrial and other use.: Research and 
development of light-modulating materials (research-and de- 
velopment of advanced glazings), 18:8481 (IA;JP) 

Research and development of utilization technology of solar 
thermal system for industrial and other use.: Research and 
development of light-modulating materials (research-and de- 
velopment of advanced glazings), 18:8478 (IA;JP;In Japanese) 

Research and development of utilization technology of solar 
thermal system for industrial and other use.: Research and 
development of light-modulating materials (research-and de- 
velopment of advanced glazings), 18:8481 (IA;JP) 
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GLAZING MATERIALS 


Research and development of utilization technology of solar 
thermal system for industrial and other use.: Research and 
development of light-modulating materials (research-and de- 
velopment of advanced glazings), 18:8478 (IA;JP;In Japanese) 

Research and development of utilization technology of solar 
thermal system for industrial and other use.: Research and 
development of light-modulating materials (research-and de- 
velopment of advanced glazings), 18:8481 (IA;JP) 

GLIOMAS 

Uptake of '°B in gliosarcomas following the injection of 
gluthathione monoethyl ester and sulfhydryl borane, 18:10349 
(R;US) 

GLOBAL CLIMATE CHANGE 

See CLIMATIC CHANGE 
GLOBAL WARMING 

See GREENHOUSE EFFECT 
GLOSSARIES 

See DICTIONARIES 
GLOVEBOXES 

Maximum uncertainty estimation for the HB-Line ventilation in- 
strumentation readings, 18:9813 (R;US) 

Optimizing human reliability: Mock-up and simulation tech- 
niques in waste management, 18:9817 (R;US) 

GLUCOSE 
[Zeolite catalysis in conversion of cellulosics], 18:8225 (R;US) 
GLUEBALLS 
A model for glueball mixing and the problem of theta meson, 
18:10933 (R;RU) 
GLUON CONDENSATION 
Gauge independence of the A,-condensate, 18:10791 (R;UA) 
GLUON MODEL 
Experimental tests of QCD: Deep inelastic scattering, ete~ anni- 
hilation and hard hadron-hadron scattering, 18:10796 (RA;US) 
GLUONIUM 
See GLUEBALLS 
GLUONS 

HERA the new frontier, 18:10039 (RA;US) 

The five-gluon amplitude and one-loop integrals, 18:10732 
(R;US) 

The gluon density, 18:10801 (R;US) 

The gluon propagator in momentum space, 18:10741 (R;US) 

GLYCOSYL TRANSFERASES 
Polysaccharides and bacterial plugging: Annual report, 1991— 
1992, 18:7726 (R;US) 
GOBAR GAS 
See METHANE 
GOLD 

Cross-sectional TEM studies of DIGM in irradiated Au-Cu bilay- 
ers, 18:9363 (R;US) 

Mass flow and stability of nanoscale features on Au(111), 
18:9518 (R;US) 

Peculiarities of structures and meltinglike transition in gold clus- 
ters, 18:9358 (R;US) 

Synthesis of transition metal clusters and their catalytic and opti- 
cal properties, 18:9515 (R;US) 

The effect of DIGM and irradiation-induced grain growth on in- 
terdiffusion in bilayer ion-beam mixing experiments, 18:9364 
(R;US) 

Transportation technology for overseas clean-energies, 18:8255 
(IA;JP) 

Transportation technology for overseas clean-energies, 18:8253 
(IA;JP;In Japanese) 

Ultra-high velocity impacts: Cratering studies of microscopic im- 
pacts from 3 km/s to 30 km/s, 18:9865 (R;US) 

GOLD 196 ; 

Studies on K-electron capture probabilities in sup(87)Y, 

sup(96)Te and sup(196)Au, 18:10980 (IA;IN) 
GOLD 197 TARGET 

Multiplicity distributions in small phase-space domains in central 
nucleus-nucleus collisions, 18:11119 (R;DE) 

Production of charged kaons in proton-nucleus and nucleus- 
nucleus collisions at 200 GeV/nucleon, 18:11121 (R;DE) 


832 ERA Vol. 18, No. 4 


Shell effects and cross sections of formation of neutron-deficient 
isotopes of Ac, Ra and Fr in '87Au+?°Ne reaction, 18:11104 
(RA;RU;In Russian) 

GOLD ALLOYS 
Synthesis of transition metal clusters and their catalytic and opti- 
cal properties, 18:9515 (R;US) 
GOLDSTONE BOSONS 
Off-shell s—d transitions i K-decays, 18:10897 (R;NO) 
GOVERNMENT BUILDINGS 

Fort Drum integrated resource assessment: Volume 2, Baseline 
detail, 18:9259 (R;US) 

Fort Drum integrated resource assessment: Volume 3, Re- 
source assessment, 18:9260 (R;US) 

inspection and assessment of energy conservation opportuni- 
ties at Ellis Island National Park, Ellis Island, New York, 
18:9261 (R;US) 

GRADED LIE GROUPS 
Infinite dimension algebra and conformal symmetry, 18:10726 
(R;FR;In French) 
GRAIN ALCOHOL 
See ETHANOL 
GRAIN BOUNDARIES 

Characterization of internal interfaces by atom probe field ion 
microscopy, 18:9664 (R;US) 

Evidence for local composition variations within YBa2Cu3O7_ ; 
grain boundaries, 18:9541 (RA;US) 

Flux creep and activation energies at the grain boundaries of Y- 
Ba-Cu-O superconductors, 18:9544 (RA;US) 

Transmission electronic microscopy of grain boundary in cop- 
per, faceted by bismuth, 18:9415 (IA;AR;In Spanish) 

GRAND GULF-1 REACTOR 

Level 1 risk analysis of low power and shutdown operations at a 

BWR: Phase 2, Results, 18:9065 (R;US) 
GRAND GULF-2 REACTOR 

Level 1 risk analysis of low power and shutdown operations at a 

BWR: Phase 2, Results, 18:9065 (R;US) 
GRAND UNIFIED THEORY 

The dyon solutions of SO(10) unification in curved spacetime, 

18:10749 (R;XA) 
GRANITES 

Radiogenic age and isotopic studies: Report 3, 18:10242 (R;CA) 

Radiogenic age and isotopic studies: Report 4, 18:10243 (R;CA) 

Radiogenic age and isotopic studies: Report 5, 18:9671 (R;CA) 

Researches on fracturing and heat extraction from hot dry rock, 
18:8510 (IA;JP;In Japanese) 

Researches on fracturing and heat extraction from hot dry rock, 
18:8518 (IA;JP) 

The International Intraval project. Phase 1 case 9: radionuclide 
migration in a block of crystalline rock, 18:7956 (R;XN) 

The International intraval project. Phase 1 case 4: flow and 
tracer experiment in crystalline rock based on the stripa 3-D 
experiment, 18:7957 (R;XN) 

GRAPHITE 

Coal based nuclear graphites for the new production gas cooled 
reactor: Quarterly technical report, July 1, 1992—September 
30, 1992, 18:8668 (R;US) 

Coal based nuclear graphites for the new production gas cooled 
reactor: Quarterly technical report, January 1, 1992—March 
31, 1992, 18:8669 (R;US) 

Coal based nuclear graphites for the new production gas cooled 
reactor: Quarterly technical report, April 1, 1992—June 30, 
1992, 18:8670 (R;US) 

Erosion and hydrogen retention of graphite for first wall use in 
fusion reactors, 18:11387 (R;CA) 

Graphite burn-out resulting from carbon monoxide formation in 
C Pile, 18:8927 (R;US) 

Kinetics and mechanisms of graphite oxidation: A microgravi- 
metric system for evaluation of chemical and _ structural 
effects, 18:8988 (R;US) 

GRAPHITE FIBERS 
See CARBON FIBERS 
GRAPHITE MODERATOR 
See GRAPHITE 





GRAVIMELT PROCESS 
Molten-Caustic-Leaching (MCL or Gravimelt) System Integration 
Project: Topical report for test circuit operation, 18:7561 (R;US) 
GRAVITATION 
Classical gravity coupled to Liouville theory, 18:10683 (R;XA) 
On renormalization group flow in matrix model, 18:10684 (R;XA) 
GRAVITATIONAL FIELDS 

Canonical gravity in the parametric manifold picture, 18:10724 

(R;HU) 
GRAVITATIONAL WAVES 

A parallel algorithm for filtering gravitational waves from coa- 
lescing binaries, 18:10689 (R;XA) 

Choice of filters for the detection of gravitational waves from co- 
alescing binaries 2: Detection in coloured noise, 18:10688 
(R;XA) 

GREAT BRITAIN 
See UNITED KINGDOM 
GREAT LAKES REGION 
See USA 
GREEK RESEARCH REACTOR 
See DEMOCRITUS REACTOR 
GREENHOUSE EFFECT 

A microclimate model to investigate greenhouse warming of a 
sub- Alpine ecosystem, 18:10234 (R;US) 

Conference on climate and water. Vol. 1: Volume 1, 18:10211 
(R;Fl) 

Dealing with global warming, 18:9143 (IA;CA) 

Global climate convention. Conflict or cooperation between the 
industrial and the developing countries, 18:9156 (R;DE;In 
German) 

The global warming game - simulations of a CO2 reduction 
agreement, 18:9152 (R;NO) 

GREENHOUSE GASES 

Global climate convention. Conflict or cooperation between the 
industrial and the developing countries, 18:9156 (R;DE;In 
German) 

Reduction of greenhouse gas emissions in Southwest Finland: 
Managing structural changes in the economy and social life, 
18:9155 (RA;Fl) 

GROM DEVICES 
See PINCH DEVICES 
GROUND COVER 

Analysis of infiltration through a clay radon barrier at an UMTRA 
disposal cell: Uranium Mill Tailings Remedial Action Project, 
18:8067 (R;US) 

Effect of freezing and thawing of UMTRA covers: A special 
study finding, 18:8066 (R;US) 

GROUND STATES 

Contribution of all excited states to ZFS of a ®S-state, 18:11156 
(R;XA) 

GROUND SUBSIDENCE 

Settlement analysis of main building in power plants by means 
of 2-D and 3-D models, 18:8888 (R;IT) 

GROUND WATER 
Chemical Analysis 

F- and H-Area Sewage Sludge Application Sites groundwater 
monitoring report, fourth quarter 1991, 18:10277 (R;US) 

F- and H-Area Sewage Sludge Application Sites groundwater 
monitoring report: Second quarter 1992, 18:10291 (R;US) 

F-Area Acid/Caustic Basin groundwater monitoring report: 1991 
Annual report, fourth quarter 1991 and 1991 summary report, 
18:10278 (R;US) 

F-Area Acid/Caustic Basin groundwater monitoring report: First 
quarter 1992, 18:10284 (R;US) 

F-Area Seepage Basins groundwater monitoring report: First 
quarter 1992, 18:10282 (R;US) 

F-Area Seepage Basins groundwater monitoring report: Second 
quarter 1992, 18:10289 (R;US) 

H-Area Acid/Caustic Basin groundwater monitoring report: 
Fourth quarter 1991 and 1991 summary, 18:10279 (R;US) 

H-area acid/caustic basin groundwater monitoring report: First 
quarter 1992, 18:10285 (R;US) 

K-Area Acid/Caustic Basin groundwater monitoring report: First 
quarter 1992, 18:10286 (R;US) 


GROUND WATER 
Monitoring 


K-Area Acid/Caustic Basin groundwater monitoring report: 
Fourth quarter 1991 and 1991 summary, 18:10280 (R;US) 

Metallurgical Laboratory Hazardous Waste Management Facility 
groundwater monitoring report: First quarter 1992, 18:10288 
(R;US) 

Mixed Waste Management Facility (MWMF) Groundwater Moni- 
toring Report: Fourth quarter 1991 and 1991 summary, 
18:8025 (R;US) 

Mixed Waste Management Facility (MWMF) groundwater moni- 
toring report, second quarter 1992, 18:10290 (R;US) 

Mixed Waste Management Facility (MWMF) groundwater moni- 
toring report: First quarter 1992, 18:10283 (R;US) 

P-Area Acid/Caustic Basin groundwater monitoring report, first 
quarter 1992, 18:10287 (R;US) 

P-Area Acid/Caustic Basin groundwater monitoring report: Sec- 
ond quarter 1992, 18:10292 (R;US) 

Chemistry 

Ground water chemistry and water-rock interaction at Kivetty, 

18:10335 (R;Fi) 
Colloids 

Natural colloids, and uranium and thorium equilibrium in ground- 
water of Palmottu natural analogue study site: Part 1: 
Characterization of natural groundwater colloids, 18:10249 
(RA;Fl) 

Contamination 

Influence of the geotechnological uranium production on the 
content of uranium and radium 226 in waters near a sorbtion 
site, 18:10253 (I;BG;in Bulgarian) 

Status of ground-water investigations at the UMTRA Project sites: 
Uranium Mill Tailings Remedial Action Project, 18:8070 (R;US) 

Technology needs for environmental restoration remedial action: 
Environmental Restoration Program, 18:8077 (R;US) 

Test Area North Groundwater interim action at Idaho National 
Engineering Laboratory: [Environmental assessment], 
18:8050 (R;US) 

Deuterium 

Environmental isotope study of the major karst springs in Dam- 
ascus limestone aquifer systems: Case of the Figeh and 
Barada springs, 18:10299 (R;SY;In Arabic) 

Flow Models 

Regional groundwater modeling of the saturated zone in the 
vicinity of Yucca Mountain, Nevada: Iterative Performance 
Assessment, Phase 2, 18:7971 (R;US) 

Fluid Flow 

Geologic setting of the New Production Reactor within the Sa- 
vannah River Site, 18:10274 (R;US) 

Hydraulic test results for Savage Island wells: 699-32-22B, 699- 
42-E9A, and 699-42-E9B, 18:10259 (R;US) 

Simulating the spatial heterogeneity of sedimentological and hy- 
drogeological characteristics for braided stream deposits, 
18:10569 (R;US) 

Geochemistry 

Hydrogeochemical interaction in Palmottu natural analogue site 
based on drillhole R346, 18:10317 (R;Fl;In Finnish) 

SRP baseline hydrogeologic investigation: Aquifer characteriza- 
tion: Groundwater geochemistry of the Savannah River Site 
and vicinity, 18:10276 (R;US) 

Humic Acids 

HPLC studies of aquatic humic compounds and complexes from 

the Drigg Research Site, Cumbria, 18:10221 (R;GB) 


Hydrology 
Escarpment seeps at Shiprock, New Mexico, 18:8034 (R;US) 
On the combination of isotope hydrogeology with regional flow 
and transport modelling, 18:10326 (R;SE) 


Monitoring 

Department of Energy PEIS scoping session, 18:8062 (R;US) 

Department of Energy Programmatic Environmental Impact 
Statement (PEIS) scoping session, 18:8048 (R;US) 

F- and H-Area Sewage Sludge Application Sites groundwater 
monitoring report, fourth quarter 1991, 18:10277 (R;US) 

F- and H-Area Sewage Sludge Application Sites groundwater 
monitoring report: Second quarter 1992, 18:10291 (R;US) 
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GROUND WATER 
Monitoring 


F-Area Acid/Caustic Basin groundwater monitoring report: 1991 
Annual report, fourth quarter 1991 and 1991 summary report, 
18:10278 (R;US) 

F-Area Acid/Caustic Basin groundwater monitoring report: First 
quarter 1992, 18:10284 (R;US) 

F-Area Seepage Basins groundwater monitoring report: First 
quarter 1992, 18:10282 (R;US) 

F-Area Seepage Basins groundwater monitoring report: Second 
quarter 1992, 18:10289 (R;US) 

Groundwater impact assessment report for the 400 Area ponds, 
18:8975 (R;US) 

H-Area Acid/Caustic Basin groundwater monitoring report: 
Fourth quarter 1991 and 1991 summary, 18:10279 (R;US) 

H-area acid/caustic basin groundwater monitoring report: First 
quarter 1992, 18:10285 (R;US) 

K-Area Acid/Caustic Basin groundwater monitoring report: First 
quarter 1992, 18:10286 (R;US) 

K-Area Acid/Caustic Basin groundwater monitoring report: 
Fourth quarter 1991 and 1991 summary, 18:10280 (R;US) 

Metallurgical Laboratory Hazardous Waste Management Facility 
groundwater monitoring report: First quarter 1992, 18:10288 
(R;US) 

Mixed Waste Management Facility (MWMF) Groundwater Moni- 
toring Report: Fourth quarter 1991 and 1991 summary, 
18:8025 (R;US) 

Mixed Waste Management Facility (MWMF) groundwater moni- 
toring report, second quarter 1982, 18:10290 (R;US) 

Mixed Waste Management Facility (MWMF) groundwater moni- 
toring report: First quarter 1992, 18:10283 (R;US) 

P-Area Acid/Caustic Basin groundwater monitoring report, first 
quarter 1992, 18:10287 (R;US) 

P-Area Acid/Caustic Basin groundwater monitoring report, 
fourth quarter 1991 and 1991 summary, 18:10281 (R;US) 

P-Area Acid/Caustic Basin groundwater monitoring report: Sec- 
ond quarter 1992, 18:10292 (R;US) 

Scoping session of the programmatic environmental impact 
Statement for the Uranium Mill Tailings Remedial Action 
Project, 18:8063 (R;US) 

Oxygen 18 

Environmental isotope study of the major karst springs in Dam- 
ascus limestone aquifer systems: Case of the Figeh and 
Barada springs, 18:10299 (R;SY;In Arabic) 

Ph Value 
Fiber-optic pH sensor for in-situ applications, 18:10142 (R;FR) 
Radiation Monitoring 

Influence of the geotechnological uranium production on the 
content of uranium and radium 226 in waters near a sorbtion 
site, 18:10253 (1;BG;in Bulgarian) 

Radionuclide Migration 

Field investigation at the Faultless Site Central Nevada Test 
Area, 18:10305 (R;US) 

Hanford Environmental Dose Reconstruction Project monthly 
report, 18:10519 (R;US) 

Hanford Environmental Dose Reconstruction Project monthly 
report, November 1992, 18:10520 (R;US) 

Hydraulic test results for Savage Island wells: 699-32-22B, 699- 
42-E9A, and 699-42-E9B, 18:10259 (R;US) 

Radioactive Waste Management Complex performance assess- 
ment: Draft, 18:7939 (R;US) 

Savannah River Site environmental report for 1991, 18:8044 
(R;US) 

Underground radionuclide migration at the Nevada Test Site, 
18:10304 (R;US) 

Radon 222 

Measurements of radon and other solid radioactive isotopes in 

groundwater in the Perth metropolitan area, 18:10320 (IA;AU) 
Recharge 

NTS groundwater recharge study, FY 1992: 

18:10306 (R;US) 
Remedial Action 


Performance of a feasibility study for remediation of WAG 6 at 
Oak Ridge National Laboratory, 18:8045 (R;US) 


Data report, 
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Samplers 
Light-weight double packer equipment for water sampling and 
hydraulic measurements in deep drill holes, 18:10316 (R;Fl) 
Uranium 
Radiological and environmental safety aspects of uranium fuel 
fabrication plants at Nuclear Fuel Complex, Hyderabad, 
18:8035 (1A;IN) 
Water Pollution 
Predicted impact of saltstone disposal on Z-Area groundwater 
quality, 18:7932 (R;US) 
Salt intrusion study into an Italian aquifer: Power plant siting en- 
vironmental effects, 18:8584 (R;IT) 
Water Quality 
DOE pian for UMTRA Project water protection standards, 
18:8060 (R;US) 
Groundwater impact assessment report for the 400 Area ponds, 
18:8975 (R;US) 
GROUND-WATER RESERVES 
See AQUIFERS 
GROUP THEORY 
Conditionally exponential convex functions on locally compact 
groups, 18:10643 (R;XA) 
Orbit spaces over commutative rings and projectives as semi- 
isomorphisms, 18:10592 (R;XA) 
GROUTING 
Biological toxicity evaluation of Hanford Site waste grouts, 
18:10539 (R;US) 
Mix ratio measurements of pozzolanic blends by Fouriertransform 
infrared-attenuated total reflectance method, 18:8005 (R;US) 
Preliminary assessment of a ‘surface fusible grout’ concept, 
18:11391 (R;CA) 
GROWTH (CRYSTAL) 
See CRYSTAL GROWTH 
GROWTH (ECONOMIC) 
See ECONOMIC DEVELOPMENT 
GRR REACTOR 
See DEMOCRITUS REACTOR 
GUIDE TUBES 
Irradiation-induced sensitization of austenitic stainless steel in- 
core components, 18:9033 (RA;US) 
GUNS 
Compulsator Rotor 
18:10160 (R;US) 
GYPSUM 
Qualitative analysis of rare earth elements contained in the 
phosphogypsum, 18:9706 (R;DZ;In French) 
GYROTRONS 
See MICROWAVE AMPLIFIERS 


Rebuild Program: Progress report, 


H 


H CODES 
HGSYSTEM: Atmospheric Dispersion Models For Ideal Gases 
and Hydrogen Fluoride, 18:11543 (CM;US) 
H-MODE PLASMA CONFINEMENT 
Expression for the thermal H-mode energy confinement time un- 
der ELM-free conditions, 18:11320 (R;DE) 
Transition to H-mode by energetic electrons, 18:11360 (R;JP) 
HAAG-ARAKI FIELD THEORY 
See ALGEBRAIC FIELD THEORY 
HADRON-HADRON INTERACTIONS 
See also MESON-BARYON INTERACTIONS 
Experimental tests of QCD: Deep inelastic scattering, e*e~ anni- 
hilation and hard hadron-hadron scattering, 18:10796 (RA;US) 
New particle search and structure functions: Group report, 
18:10810 (R;US) 
Polarization in the inclusive processes, 18:10786 (IA;RU;In Rus- 
sian) 
Studies of P-matrix formalism on the basis of the potential de- 
scription of two-particle interaction, 18:10874 (R;UA) 
HADRONIC PARTICLE DECAY 
A study of energy-energy correlations and measurement of as 
at the Z° resonance, 18:10815 (R;US) 





A study of jet rates and measurement of as at the Z° reso- 
nance, 18:10816 (R;US) 

Measurements of gluon spin-sensitive quantities at the Z° reso- 
nance, 18:10913 (R;US) 

Recent beauty physics results from ARGUS, 18:10904 (RA;US) 

Recents results from CLEO II, 18:10905 (RA;US) 

HADRONS 
See also BARYONS 
MESONS 

Charged particle muttiplicity distributions in e*e — -annihilation pro- 
cesses in the LEP experiments, 18:10852 (R;RU;In Russian) 

Feigenbaum attractor and intermittency in particle collisions, 
18:10695 (R;RU) 

Finite size effects on the QCD spectrum revisited, 18:10738 
(R;US) 

New DELPHI data on inclusive ete~ —-h+X process and check 
of QCD predictions for scaling violation in fragmentation func- 
tions, 18:11102 (RA;RU) 

Principles of gauge theory of real hadrons: 1. Non-Yang-Mills 

uge theories. The basic assumptions about hadron theory, 
18:10699 (R;RU) 

Principles of gauge theory of real hadrons: 2. Lorentz-vector 
gauge invariance, 18:10700 (R;RU) 

Principles of gauge theory of real hadrons: 3. Lorentz-spinor 
gauge invariance, 18:10701 (R;RU) 

Quenched hadron spectrum of QCD, 18:10737 (R;US) 

HAFNIUM 174 

Structure of K isomeric state in sup(174)Hf and breakdown of K 

selection rule, 18:10965 (IA;IN) 
HAFNIUM 177 

Lifetime of the 113 keV level ad differential angular correlation 
of the 208-113 keV cascade in '7”Hf, 18:10982 (IA;IN) 

Scissors states in even-odd N=82-126 shell nuclei : enhance- 
ment in B(M1) strengths due to g-bosons, 18:10968 (IA;IN) 

HAFNIUM 177 TARGET 

The K-dependence in gamma-decay of neutron resonances in 

168Er and '78Hf, 18:11015 (R;NO) 
HALEX PROCESS 
AEC research programs in support of Savannah River, 18:7830 
(R;US) 
HALOGENATED ALIPHATIC HYDROCARBONS 
CF3I on Ni(100): A thermal desorption study, 18:9472 (R;US) 
HAMILTONIAN FUNCTION 
Group representations via geometric quantization of the mo- 
mentum map, 18:10582 (R;XA) 

HANDLING (DATA) 

See DATA PROCESSING 
HANDLING (WASTES) 

See WASTE MANAGEMENT 
HANFORD ATOMIC PRODUCTS OPERATION 

See HAPO 
HANFORD PRODUCTION REACTORS 

Final report for Process Test MR-105-4 — Radiation effects of the 
removal of front cap supported shielding slugs, 18:8928 (R;US) 

Containment Systems 

Review of Hanford production reactor confinement (Project CGI- 

791), 18:8890 (R;US) 
Control Elements 

Final report on Production Test 105-528-A — Alteration of two C- 
Pile horizontal safety rods for temperature distribution control, 
18:8846 (R;US) 

Production Test 105-524-A: Washer seal and seal leakage tests 
for the horizontal rod: Final report, 18:8847 (R;US) 

Corrosion 

Current status - Second generation process tube internal corro- 

sion, 18:8945 (R;US) 
Cover Gas 

Graphite burn-out resulting from carbon monoxide formation in 

C Pile, 18:8927 (R;US) 
Environmental Effects 
Control of information on Columbia River, 18:8952 (R;US) 


HANFORD PRODUCTION REACTORS 
Reactor Decommissioning 


Environmental impact Statements 

Decommissioning of eight surplus production reactors at the 
Hanford Site, Richland, Washington: Addendum (Final Envi- 
ronmental Impact Statement), 18:8990 (R;US) 

Fuel Elements 

Examination of an enriched | and E fuel element failure (RM- 
218), 18:8938 (R;US) 

Fuels Preparation Department monthly report for December 
1957, 18:8937 (R;US) 

Fuels Preparation Department monthly report for March 1957, 
18:8934 (R;US) 

Fuels Preparation Department monthly report for October 1957, 
18:8935 (R;US) 

Supplement F, Production Test IP-314-A, Measurement of fuel 
element temperature changes as the result of film deposition, 
18:8948 (R;US) 

Fuel Rods 

Final reports on PT 105-551-A and Supplement A, “High expo- 
sure thorium” and PT 105-516-A, “Effects of irradiation of 
thorium slugs”, 18:8931 (R;US) 

Production test 105-576-A: Irradiation of powder metal compact 
slugs, 18:8929 (R;US) 

Maintenance 

Annual surveillance and maintenance report for the retired Han- 

ford Site facilities: Fiscal year 1992, 18:8091 (R;US) 
Modifications 

Bulk outlet temperature limits and increased reactor power lev- 
els, 18:8939 (R;US) 

C-Pile production potential, 18:8940 (R;US) 

Existing reactor expansion study basis, 18:8942 (R;US) 

Pipes 
Existing reactor rear face piping review, 18:8944 (R;US) 
Power Generation 

Reliability and safety of the electrical power supply complex of 

the Hanford production reactors, 18:8946 (R;US) 
Power Systems 
Effect of increased electric loads on primary substation equip- 
ment in 100-B, C, D, DR, F, and H areas, 18:8933 (R;US) 
Production 
Existing reactor expansion study basis, 18:8941 (R;US) 
Radioactive Effiuents 

Waste disposal criteria existing reactor expansion study, 

18:8889 (R;US) 
Reactor Channels 

Causes of damage to tube 1794-C, 18:8930 (R;US) 

Design of Production Test IP-381-A-FP, Irradiation of oversize 
fuel elements in the C Reactor overbored process channel fa- 
cilities, 18:8949 (R;US) 

Laboratory data for review of outlet water temperature limits for 
BDF type reactors, 18:8947 (R;US) 

Production Test IP0381-A-FP, Irradiation of oversize fuel ele- 
ments in the C Reactor overbored process channel facility, 
18:8950 (R;US) 

Reactor hazards review zirconium retubing of Hanford reactors, 
18:8943 (R;US) 

Reactor Control Systems 

Flux distribution in uranium slug in the presence of a boron car- 

bide spline, 18:8849 (R;US) 
Reactor Cooling Systems 

Continuous effluent water high temperature monitor for B, C, D, 
DR, F, and H piles, 18:8848 (R;US) 

Final report on Process Test MR-105-3, Evaluation of larger 
crossheader screen openings for B, D, and F reactors, 
18:8925 (R;US) 

Improved coolant backup 100-B, D, F, DR, H and C areas de- 
sign study, 18:9007 (R;US) 

Preliminary study of the pile effluent piping system, 18:8926 
(R;US) 

Sodium dichromate as a process water additive: An evaluation, 
18:8924 (R;US) 

Reactor Decommissioning 

Decommissioning of eight surplus production reactors at the 
Hanford Site, Richland, Washington: Addendum (Final Envi- 
ronmental Impact Statement), 18:8990 (R;US) 
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HANFORD PRODUCTION REACTORS 
Reactor Instrumentation 


Reactor instrumentation 
Flow protection trip limits operational charge-discharge facility — 
C Reactor, 18:8850 (R;US) 
Reactor ation 
1954 at Hanford, 18:8932 (R;US) 
Bulk outlet temperature limits and increased reactor power lev- 
els, 18:8939 (R;US) 
C-Pile production potential, 18:8940 (R;US) 
Existing reactor expansion study basis, 18:8942 (R;US) 
Hanford Operations Office monthly status and progress report: 
Part 1, 18:8922 (R;US) 
Hanford Operations Office monthly status and progress report: 
Part 1, 18:8923 (R;US) 
Irradiation Processing Department monthly report, August 1964, 
18:8956 (R;US) 
Irradiation Processing Department monthly report, May 1962, 
18:8951 (R;US) 
Irradiation Processing Department monthly report, October 
1964, 18:8957 (R;US) 
Reactor Operations daily report, November 1, 1965—December 
31, 1966, 18:8919 (R;US) 
Reactor Safety 
Reliability and safety of the electrical power supply complex of 
the Hanford production reactors, 18:8946 (R;US) 
HANFORD RESERVATION 
Birch Plant improvement Program, 18:7800 (R;US) 
Aquifers 
Estimating aquifer hydraulic properties using the Ferris Method, 
Hanford Site, Washington, 18:10236 (R;US) 
Environment 
United States Department of Energy Richland Field Office Envi- 
ronmental Protection implementation Plan, November 9, 
1992—November 9, 1993, 18:9127 (R;US) 
Environmental Quality 
Hanford Site environmental report for calendar year 1991, 
18:8037 (R;US) 
Inventories 
Annual report of tank waste treatability, 18:7994 (R;US) 
Management 
U Plant source aggregate area management study report, 
18:8055 (R;US) 
Z Plant source aggregate area management study report, 
18:8056 (R;US) 
Nonradioactive Waste Management 
Notice of construction for nonradioactive air emissions from the 
Hanford Waste Vitrification Plant, 18:10187 (R;US) 
Production Reactors 
Light Water Reactor (WNP-1) plant description, New Production 
Reactor: Revision 2, 18:8894 (R;US) 
Radiation Monitoring 
Quarterly environmental radiological survey summary: Second 
quarter 1991 100, 200, 300, and 600 Areas, 18:8041 (R;US) 
Radioactive Effluents 
A work bibliography on native food consumption, demography 
and lifestyle: Hanford Environmental Dose Reconstruction 
Project, 18:10521 (R;US) 
Hanford Environmental Dose Reconstruction Project monthly 
report, 18:10519 (R;US) 
Hanford Environmental Dose Reconstruction Project monthly 
report, November 1992, 18:10520 (R;US) 
Radioactive Waste Disposal 
Low-Level Burial Grounds dangerous waste permit application: 
Request for exemption from lined trench requirements and from 
land disposal restrictions for residual liquid at 218-E-12B Burial 
Ground Trench 94: Supplement 1, Revision 1, 18:7924 (R;US) 
Radioactive Waste Facilities 
3718-F Alkali Metal Treatment and Storage Facility Closure 
Plan: Revision 1, 18:7925 (R;US) 
Hanford Patrol Academy Demolition Sites Closure Plan, 
18:8058 (R;US) 
Radioactive Waste Management 
DOE complex buried waste characterization assessment: Buried 
Waste Integrated Demonstration Program, 18:7975 (R;US) 
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Program plan for the resolution of tank vapor issues, 18:7999 
(R;US) 

Quarterly Briefing Book on Environmental and Waste Manage- 
ment Activities, 18:8009 (R;US) 

Radioactive air emissions notice of construction and application 
for approval to construct the Hanford Waste Vitrification Plant, 
18:7927 (R;US) 

Remedial Action 

Conducting Five-Year Plan and Tri-Party Agreement community 
outreach activities at the US Department of Energy Richland 
Field Office, 18:8092 (R;US) 

Expedited response action assessment for 316-5 Process 
Trenches, 18:8057 (R;US) 

Expedited response action proposal (EE/CA & EA) for 200 West 
Area carbon tetrachloride plume, 18:10235 (R;US) 

Quarterly Briefing Book on Environmental and Waste Manage- 
ment Activities, 18:8009 (R;US) 

Remedial investigation/feasibility study work plan for the 100- 
FR-1 operable unit, Hanford Site, Richland, Washington, 
18:8054 (R;US) 

U Plant source aggregate area management study report, 
18:8055 (R;US) 

Z Plant source aggregate area management study report, 
18:8056 (R;US) 

Safety 
Annual report of tank waste treatability, 18:7994 (R;US) 
Storage Facilities 

3718-F Alkali Metal Treatment and Storage Facility Closure 
Plan: Revision 1, 18:7925 (R;US) 

Tank 241-SX-115 Leak Assessment, 18:8003 (R;US) 

Tank farm surveillance and waste status summary report for Au- 
gust 1992, 18:7993 (R;US) 

Tank farm surveillance and waste status summary report for 
July 1992, 18:7992 (R;US) 

Waste Management 

Quarterly Briefing Book on Environmental and Waste Manage- 

ment Activities, 18:8009 (R;US) 
Waste Water 

242-A Evaporator/PUREX Plant Condensate Treatment Facility: 
Delisting petition, 18:7928 (R;US) 

Waste water pilot plant research, development, and demonstra- 
tion permit application: Revision 1, 18:7926 (R;US) 

HAPO 

1954 at Hanford, 18:8932 (R;US) 

Hanford Atomic Products Operation annual report, 
18:8936 (R;US) 

Radiation Monitoring Unit, Radiological Sciences Department 
monthly report, January 1955, 18:8078 (R;US) 

Separations Section radiation monitoring monthly report, De- 
cember 1953, 18:7831 (R;US) 

HARD COAL 

See ANTHRACITE 
HARTREE APPROXIMATION 

See HARTREE-FOCK METHOD 
HARTREE-FOCK METHOD 

Dynamic and static correlation functions in the 
inhomogeneous Hartree-Fock-state approach with random- 
phase-approximation fluctuations, 18:11232 (R;XA) 

HASTELLOY C-276 

See HASTELLOYS 
HASTELLOY C-4 

See HASTELLOYS 
HASTELLOYS 

Summary of the WIPP materials interface interactions test: 
Metal corrosion, 18:7981 (R;US) 

HAUSDORFF SPACE 

Numerical invariants of Cantor sets, 18:10638 (R;XA) 

On the continuity of limit capacity of central cantor sets, 
18:10640 (R;XA) 

HAWAII 

Hawaii Energy Strategy: Program guide (Contains special sec- 
tions on analytical energy forecasting, renewable energy 
resource assessment, demand-side energy management, 


1957, 





energy vulnerability assessment, and energy strategy integra- 
tion.), 18:9112 (R;US) 
Studies on drilling method for geothermal well and on downhole 
coaxial heat exchanger system, 18:8508 (IA;JP;in Japanese) 
Studies on drilling method for geothermal well and on downhole 
coaxial heat exchanger system, 18:8516 (IA;JP) 


HAZ 
See HEAT AFFECTED ZONE 


HAZARDOUS MATERIALS 

See also TOXIC MATERIALS 

Development and use of innovative approaches to waste man- 
agement and environmental restoration: Potential liability and 
its implications, 18:9125 (R;US) 

Hazardous waste shipment data collection from DOE sites, 
18:7867 (R;US) 

Implementation plan for Washington Administrative Code 173- 
360; Underground Storage Tank Regulations: Revision 2, 
18:8010 (R;US) 

Implementation plan for Washington Administrative Code 173- 
360; Underground storage tank regulations: Revision 3, 
18:8011 (R;US) 

Mixed waste transportation: A case study, 18:7870 (R;US) 

Motor Carrier Evaluation Program Plan: Revision 2, 18:7896 
(R;US) 

Motor Carrier Evaluation Program procedure: 
18:7897 (R;US) 

Performance of a feasibility study for remediation of WAG 6 at 
Oak Ridge National Laboratory, 18:8045 (R;US) 

Program plan, and request for reprogramming first year funds: 
Status report, 18:10233 (R;US) 

Safety research and technology. Annual report 1991. As of De- 
cember 31, 1991, 18:9803 (1;DE;In German) 

Solutions for Dioctyl Phthalate (DOP) tested high efficiency par- 
ticulate air (HEPA) filters destined for disposal at Hanford, 
Washington, 18:7905 (R;US) 


HD 8077 
See NICKEL BASE ALLOYS 


HDO 
See HEAVY WATER 


HEALTH HAZARDS 

Aries: system for health effects assessment in industrial Risk, 
18:10532 (R;ES) 

Discussion, 18:10555 (RA;US) 

Technologies for preservation of the environment.: Study of toxi- 
cological and environmental effects of coal-derived liquids, 
18:7589 (IA;JP;in Japanese) 

Technologies for preservation of the environment.: Study of toxi- 
cological and environmental effects of coal-derived liquids, 
18:7618 (IA;JP) 

Technologies for preservation of the environment.: Study of toxi- 
cological and environmental effects of coal-derived liquids, 
18:7589 (IA;JP;In Japanese) 

Technologies for preservation of the environment.: Study of toxi- 
cological and environmental effects of coal-derived liquids, 
18:7618 (IA;JP) 

Technologies for preservation of the environment.: Study of toxi- 
cological and environmental effects of coal-derived liquids, 
18:7589 (IA;JP;In Japanese) 

Technologies for preservation of the environment.: Study of toxi- 
cological and environmental effects of coal-derived liquids, 
18:7618 (IA;JP) 

Technologies for preservation of the environment.: Study of toxi- 
cological and environmental effects of coal-derived liquids, 
18:7589 (IA;JP;In Japanese) 

Technologies for preservation of the environment.: Study of toxi- 
cological and environmental effects of coal-derived liquids, 
18:7618 (IA;JP) 

Technologies for preservation of the environment.: Study of toxi- 
cological and environmental effects of coal-derived liquids, 
18:7589 (IA;JP;In Japanese) 

Technologies for preservation of the environment.: Study of toxi- 
cological and environmental effects of coal-derived liquids, 
18:7618 (IA;JP) 


Revision 2, 


HEAT STORAGE DEVICES 


HEALTH PHYSICS 
See RADIATION PROTECTION 
HEAT AFFECTED ZONE 

Studies on safety of hydrogen.: Prevention of hydrogen environ- 
ment embrittlement, 18:8213 (IA;JP) 

Studies on safety of hydrogen.: Prevention of hydrogen environ- 
mental embrittlement, 18:8212 (IA;JP;in Japanese) 

HEAT EXCHANGERS 

High performance microchannel heat exchanger for cooling high 
heat load x-ray optical elements, 18:9951 (R;US) 

Mineral transformations in air-staged combustion of pulverized 
coal, 18:7705 (R;NL) 

Mineral transformations in air-staged combustion of pulverized 
coal: Part 2: Laboratory study on the effect of the staged air, 
18:7706 (R;NL) 

Process Section, Manufacturing Division monthly report, Jan- 
uary 1953, 18:8906 (R;US) 

Studies on drilling method for geothermal well and on downhole 
coaxial heat exchanger system, 18:8508 (IA;JP;In Japanese) 

Studies on drilling method for geothermal well and on downhole 
coaxial heat exchanger system, 18:8516 (IA;JP) 

Studies on drilling method for geothermal well and on downhole 
coaxial heat exchanger system, 18:8508 (IA;JP;In Japanese) 

Studies on drilling method for geothermal well and on downhoie 
coaxial heat exchanger system, 18:8516 (IA;JP) 

Studies on drilling method for geothermal well and on downhole 
coaxial heat exchanger system, 18:8508 (IA;JP;in Japanese) 

Studies on drilling method for geothermal well and on downhole 
coaxial heat exchanger system, 18:8516 (IA;JP) 

HEAT EXTRACTION 

Researches on fracturing and heat extraction from hot dry rock, 
18:8510 (IA;JP;in Japanese) 

Researches on fracturing and heat extraction from hot dry rock, 
18:8518 (IA;JP) 

HEAT GAIN 

A new method for predicting the solar heat gain of complex fen- 

estration systems, 18:9250 (R;US) 
HEAT METERS 
Testing of proposals for Danish standard for heat-energy meters 
up to 3 m°/h, 18:9325 (R;DK;In Danish) 
HEAT OF VAPORIZATION 
See VAPORIZATION HEAT 
HEAT PUMPS 

See also CHEMICAL HEAT PUMPS 

An environmental rating for heat pump equipment, 18:9239 
(R;US) 

Development of a super heat pump energy accumulation sys- 
tem.: Development of a super heat pump for both high and 
low temperature operation, 18:9310 (RA;JP) 

Development of super heat pumps/energy storage systems..: 
Chemical cold heat regeneration technique using hydration by 
solute mixing, 18:9092 (IA;JP;ln Japanese) 

Heat pump technology: Responding to new opportunities, 
18:9240 (R;US) 

HEAT RECOVERY EQUIPMENT 
ORNL-2(B)-Investigation of austenitic alloys for advanced heat 
recovery and hot-gas cleanup systems, 18:9492 (RA;US) 
HEAT RESISTING ALLOYS 
See also ALLOY-NI43FE33CR16MO3 
ALLOY-NI53CR19FE19NB5MO3 
ALLOY-ZR98SN-4 
STEEL-CR17NI12MO3 
STEEL-CR17NI12MO3-L 
UCIN-3-Study of particle rebound characteristics and material 
erosion at high temperatures, 18:9503 (RA;US) 
HEAT SOURCES (RADIOISOTOPE) 
See RADIOISOTOPE HEAT SOURCES 
HEAT STORAGE 

See also THERMOCHEMICAL HEAT STORAGE 

Summary of research on microbiological processes: Interna- 
tional Energy Agency Subtask D, final report, 18:9088 (R;US) 

HEAT STORAGE DEVICES 
See THERMAL ENERGY STORAGE EQUIPMENT 
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HEAT STORAGE SYSTEMS 


HEAT STORAGE SYSTEMS 
See THERMAL ENERGY STORAGE EQUIPMENT 
HEAT TRANSFER 
See also CONVECTION 
RADIANT HEAT TRANSFER 

COMMIX-1AR/P: A three-dimensional transient single-phase 
computer program for thermal hydraulic analysis of single and 
multicomponent systems: Volume 3, Programmer's guide, 
18:9831 (R;US) 

Calculation of heat transfer through a horizontal porous annulus 
by conduction, radiation and convection using variable prop- 
erties, 18:9845 (R;DE;in German) 

Preconditioning of primary heat transport systems of PHWRs - 
The Indian experience, 18:8683 (RA;XA) 

Program for analytical solution of the inverse problem of nonsta- 
tionary heat transfer for processing the experimental data on 
annular fuel element simulators, 18:8834 (R;RU;in Russian) 

Solution of parabolic problems defined on 3D domains, with 
boundary conditions involving normal derivative, 18:9843 (R;IT) 

Stability and heat transfer in time-modulated flows: Technical 
progress report, 18:9839 (R;US) 

Study on heat and mass transfer between a greenhouse consid- 
ered as a solar air heater and a rock packed bed as ambient 
control system, 18:8277 (I;ES;In Spanish) 

HEAT TRANSFER FLUIDS 

Research and development of utilization technology of solar 
thermal system for industrial and other use.: Development of 
a high efficiency and low-cost type solar concentration for in- 
termediate temperature (90°C), 18:8480 (IA;JP) 

Research and development of utilization technology of solar 
thermal system for industrial and other use.: Development of 
a high efficiency and low-cost type solar concentrator for in- 
termediate temperature, 18:8477 (IA;JP;in Japanese) 

Research and development of utilization technology of solar 
thermal system for industrial and other use.: Development of 
a high efficiency and low-cost type solar concentration for in- 
termediate temperature (90°C), 18:8480 (IA;JP) 

HEAT TRANSFER PROPERTIES 

See THERMODYNAMIC PROPERTIES 
HEAT TRANSMISSION 

See HEAT TRANSFER 
HEATED EFFLUENTS 

See THERMAL EFFLUENTS 
HEATERS 

See also AIR HEATERS 

A basic study of a porous-matrix combustor-heater, 18:9872 
(R;US) 

Ultra-low-emission burner for boilers and indirect heaters, 
18:7778 (R;US) 

HEATING SYSTEMS 

See also SOLAR HEATING SYSTEMS 

Component-integrated heating systems and building services for 
future structural concepts (hybrid heating systems) - hygienic 
aspects. Interim report GB 69/91, 18:9242 (1;DE;in German) 

Development of a super heat pump energy accumulation sys- 
tem.: Development of a super heat pump for both high and 
low temperature operation, 18:9310 (RA;JP) 

Dimensioning of the floor heating system, 18:9246 (R;Fl;In 
Finnish) 

HEAVY ION ACCELERATORS 
See also BROOKHAVEN RHIC 
HILACS 
Emittance growth in heavy ion recirculators, 18:11441 (R;US) 
HEAVY ION FUSION REACTIONS 

Adiabatic and sudden limit approximation to heavy ion potential, 
18:11029 (IA;IN) 

Fusion cross sections of spin-unsaturated nuclei, 18:11095 
(IA;IN) 

Heavy ion fusion at near and sub-barrier energies, 18:11092 
(IA;IN) 

Study of angular momentum in fusion reactions, 18:11088 (IA;IN) 

HEAVY ION LINEAR ACCELERATORS 

See HILACS 
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HEAVY ION REACTIONS 
See also BORON 10 REACTIONS 
CALCIUM 42 REACTIONS 
CARBON 12 REACTIONS 
LITHIUM 6 REACTIONS 
OXYGEN 16 REACTIONS 
SILICON 28 REACTIONS 
SULFUR 32 REACTIONS 
Behaviour of the intermittency exponents and a quark-gluon 
plasma formation in the heavy ion collisions, 18:10788 (R;RU) 
Calculation method of binary reaction matrix element in the four- 
body problem in (2.2) channel, 18:11038 (R;RU;In Russian) 
Central collisions of heavy ions: Progress report, October 1, 
1991—September 31, 1992, 18:11056 (R;US) 
Explanation of e*e~ peaks in heavy-ion collisions (Neutral nu- 
clear dust (NND).), 18:11098 (IA;IN) 
Intermediate mass fragments emission in intermediate energy 
nucleus-nucleus collision, 18:11032 (1A;IN) 
Nuclear structure effects in elastic and inelastic scattering of 
light ions, 18:11007 (R;RU) 
Theoretical overview: Light ion lessons, heavy ion hopes, 
18:11041 (R;US) 
HEAVY NUCLEI 
See also ASTATINE 211 
GOLD 196 
LEAD 200 
LEAD 201 
LEAD 202 
LEAD 210 
MERCURY 194 
OSMIUM 186 
OSMIUM 187 
OSMIUM 188 
OSMIUM 189 
PLATINUM 194 
PLATINUM 196 
PLATINUM 198 
RADIUM 216 
RADIUM 224 
RADIUM 226 
RADON 222 
RHENIUM 181 
THALLIUM 201 
TUNGSTEN 181 
TUNGSTEN 182 
TUNGSTEN 183 
TUNGSTEN 184 
TUNGSTEN 185 
TUNGSTEN 186 
TUNGSTEN 188 
Modern methods of construction of effective dynamics of collec- 
tive excitations with large amplitude in heavy nuclei. 1.Simple 
model, 18:11009 (R;RU;In Russian) 
Test of rigid triaxiality for heavy Hg-Fm nuclei, 18:11005 (IA;IN) 
HEAVY OILS 
See PETROLEUM 
HEAVY WATER 
Field evaluation of passive HTO-in-air samplers at Chalk River 
Laboratories, 18:10180 (R;CA) 
Heavy water’s role in improving the quality of life through medi- 
cal applications, 18:10373 (IA;CA) 
The role of heavy water in dose-depth enhancement in thermal 
neutron capture therapy, 18:10364 (IA;AU) 
The role of heavy water in improving the quality of life through 
medical applications, 18:10372 (IA;CA) 
HEAVY WATER COOLANT 
See HEAVY WATER 
HEAVY WATER COOLED REACTORS 
See also HFBR REACTOR 
PHWR TYPE REACTORS 
Sealing systems for a Heavy Water Reactor, 18:8677 (R;US) 
HEAVY WATER MODERATED REACTORS 
See also C REACTOR 
CANDU TYPE REACTORS 





HFBR REACTOR 
K REACTOR 
L REACTOR 
MAPLE TYPE REACTORS 
PHWR TYPE REACTORS 
A simple method for calculating effective multiplication factor for 
a single fuel of a PHWR, 18:8741 (IA;CA) 
HEAVY WATER MODERATOR 
See HEAVY WATER 
HELAC 
See LINEAR ACCELERATORS 
HELIANTHUS ANNUUS 
See SUNFLOWERS 
HELIUM 
Electron-electron interactions in fast neutral-neutral collisions, 
18:11169 (R;US) 
Synergistic effects between helium and deuterium on gas de- 
trapping in polycrystalline nickel, 18:9375 (R;CA) 
Thermal desorption of deuterium from polycrystalline nickel pre- 
implanted with helium, 18:9374 (R;CA) 
HELIUM 3 REACTIONS 
Nuclear Delta excitations in He,t) and related reactions at en- 
ergies far from threshold, 18:11105 (R;RU) 
HELIUM 4 
See also HELIUM Il 
The weak decay of helium hypernuciei, 18:10946 (R;US) 
HELIUM 4 REACTIONS 
See ALPHA REACTIONS 
HELIUM 5 
Microscopic structure for five nucleon system, 18:11001 (IA;IN) 
HELIUM Ii 
Operation of a forced flow superfluid helium test facility and first 
results, 18:11382 (R;FR) 


Time-dependent recovery from Hell film boiling: confined geom- 
etry case, 18:10617 (R;RU) 
HELIUM METHOD 
See ISOTOPE DATING 


HEMIACETAL DEHYDROGENASES 

See also ALCOHOL DEHYDROGENASE 

Enzymology of acetone-butanol-isopropanol formation: Progress 
report, January 1, 1992—December 31, 1992, 18:8226 (R;US) 

HENS 
See CHICKENS 
HERA STORAGE RING 

Experiences at HERA with the H1 data acquisition system, 
18:10058 (R;DE) 

First results from the H1 experiment at HERA. - The H1 detector 
at HERA, 18:10825 (R;DE) 

Hadronic shower simulation for the H1 detector, 18:10119 
(R;DE;In German) 

On possibility of polarization measurements at HERA storage 
ring by synchrotron scattering on the electron beam, 
18:10032 (IA;RU) 

The H1 detector at HERA, 18:10060 (RA;DE) 

The HERA polarimeter and the first observation of electron spin 
polarization at HERA, 18:10059 (R;DE) 

The parametrized simulation of electromagnetic showers, 
18:10118 (R;DE;In German) 

ZEXP - expert system for ZEUS. Problem analysis, theoretical 
background and first results, 18:10061 (R;DE) 

HERBICIDES 
Photocatalytic oxidation of pesticides by solar-irradiated TiO2 
systems, 18:10334 (R;US) 
HETEROCYCLIC COMPOUNDS 
See also DIOXIN 
FURANS 
POLYCYCLIC SULFUR HETEROCYCLES 

Mechanism of hydrodenitrogenation preparation of supported 
Ru catalysts: Twelfth quarter report, July 1—August 31, 1992, 
18:9726 (R;US) 

HFBR REACTOR 
HFBR handbook, 1992: High flux beam reactor, 18:8168 (R;US) 


HIGH-LEVEL RADIOACTIVE WASTES 
Radioactive Waste Disposal 


HFR REACTOR 

Annual Report 1991. Operation of the high flux reactor, 18:8921 

(R;XE) 
HIGGS BOSONS 

Heavy fermion mass predictions and renormalization group 
equations, 18:10919 (R;US) 

QCD corrections to Higgs boson production, 18:10740 (R;US) 

Symmetries and gauge theories in quantum field theory, 
18:10730 (RA;GB) 

HIGH ENERGY PHYSICS 

Annual Report 1989, 18:10670 (1;CN) 

Annual Report 1990, 18:10669 (1;CN) 

Continuation of support for the intercampus Institute for re- 
search at particle accelerators: Annual report, December 
1991—November 1992, 18:10062 (R;US) 

High Energy Physics Division semiannual report of research ac- 
tivities, January 1, 1992—June 30, 1992, 18:10668 (R;US) 

Progress report Jun 1990 - May 1992, 18:10619 (R;FR;In French) 

Software engineering: What do experiments need?, 18:10671 
(R;US) 

Topics in calorimetry for high energy physics, 18:10014 (RA;US) 

HIGH ENERGY RADIOTHERAPY 
See RADIOTHERAPY 
HIGH EXPLOSIVES 
See CHEMICAL EXPLOSIVES 
HIGH FLUX NEUTRON SOURCE FACILITY 
See NEUTRON SOURCE FACILITIES 
HIGH FLUX REACTOR PETTEN 
See HFR REACTOR 
HIGH TEMPERATURE GAS COOLED AND GRAPHITE MODER- 
ATED REACTORS 
See HTGR TYPE REACTORS 
HIGH-BETA PLASMA 
Energy principle with induced surface currents, 18:11375 (R;SE) 
HIGH-FREQUENCY DISCHARGES 

Design of a large-scale plasma source ion implantation experi- 

ment, 18:9486 (R;US) 
HIGH-LEVEL RADIOACTIVE WASTES 
Actinides 

Removal of actinide elements from high level radioactive waste by 
trialkylphosphine oxide (TRPO): The stripping of actinide ele- 
ments from loaded organic phase, 18:7909 (R;CN;In Chinese) 

Data Compilation 

High active waste (HAW) data report: Supplement to report 

ECN-PB-89-6, 18:7933 (R;NL) 
Decontamination 

Clean option: An alternative strategy for Hanford Tank Waste 

Remediation: Volume 1, Overview, 18:7974 (R;US) 
Infrared Thermography 

Infrared scanner parametric test using heated simulant tank 

waste, 18:8008 (R;US) 
Magnetic Separators 

Remediation of Hanford tank waste using magnetic separation, 

18:7967 (R;US) 
Packaging 

Quality assurance requirements and methods for high level 

waste package acceptability, 18:7948 (R;XA) 
Quality Assurance 

Quality assurance requirements and methods for high level 

waste package acceptability, 18:7948 (R;XA) 
Radioactive Waste Disposal 

Federal policy for the disposal of highly radioactive wastes from 
commercial nuclear power piants: An historical analysis, 
18:7920 (R;US) 

PHREEQE: Geochemical Speciation Mass Transfer, 18:11538 
(CM;US) 

Review of TESS internal controls over financial management 
and procurement activities, 18:11448 (R;US) 

Textural and fluid phase analysis of rock salt subjected to the 
combined effects of pressure, heat and gamma radiation, 
18:9615 (R;XE) 

Yucca Mountain Site Characterization Project technical data 
catalog: Yucca Mountain Site Characterization Project, 
18:7929 (R;US) 
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HIGH-LEVEL RADIOACTIVE WASTES 
Radioactive Waste Processing 


Radioactive Waste Processing 

Quality Assurance Program Description—DWPF: Revision 1, 

18:8015 (R;US) 
Radioactive Waste Storage 

Current understanding of the safety of storing high-level waste 
containing ferrocyanide at the Hanford Site: Revision 1, 
18:7996 (R;US) 

Risk assessment methodology for Hanford high-level waste 
tanks, 18:7965 (R;US) 

Status of tank 241-SY-101 data analyses, 18:8001 (R;US) 

Sampling 

Tank 101-SY Window C core sample results and interpretation, 

18:8002 (R;US) 
Simulation 

Removal of actinide elements from high level radioactive waste 
by trialkylphosphine oxide (TRPO): Cascade extraction verifi- 
cation with synthetic HAW solution, 18:7828 (R;CN;In Chinese) 

Underground Disposal 

Predicted impact of saltstone disposal on Z-Area groundwater 
quality, 18:7932 (R;US) 

Regional groundwater modeling of the saturated zone in the 
vicinity of Yucca Mountain, Nevada: Iterative Performance 
Assessment, Phase 2, 18:7971 (R;US) 

Structure in continuously cored, deep drill holes at Yucca Moun- 
tain, Nevada, with notes on calcite occurrence: Yucca 
Mountain Site Characterization Project, 18:7980 (R;US) 

Surface-discharging hydrothermal systems at Yucca Mountain: 
Examining the evidence, 18:7966 (R;US) 

Underground Storage 

initial implementation of Defense Nuclear Facilities Safety Board 
Recommendation 90-2 for Hanford Site high-level waste 
tanks: Identification of codes and standards, 18:8000 (R;US) 

Vitrification 

An evaluation of foaming potential in the IDMS metter, 18:8026 
(R;US) 

Durability of glasses from the Hg-doped Integrated DWPF 
Metter System (IDMS) campaign, 18:8017 (R;US) 

Hanford Waste Vitrification Plant Quality Assurance Program 
description for high-level waste form development and qualifi- 
cation: Revision 2, Part 2, 18:7995 (R;US) 

Hydrogen generation in SRAT with nitric acid and late washing 
flowsheets: Summary report, 18:8022 (R;US) 

Radioactive air emissions notice of construction and application 
for approval to construct the Hanford Waste Vitrification Plant, 
18:7927 (R;US) 

Waste Transportation 

A radioactive waste transportation package monitoring system 
for normal transport and accident emergency response condi- 
tions, 18:7891 (R;US) 

Midwestern High-Level Radioactive Waste Transportation 
Project: Index of available resources, 18:7864 (R;US) 

HIGH-TC SUPERCONDUCTORS 

Energy conservation technology, 18:9158 (R;FR) 

Heavy fermion and actinide materials: Annual technical progress 
report, February 1, 1992—January 31, 1993, 18:11248 (R;US) 

Neutron scattering investigation of the spin dynamics in the 
high temperature superconducting system YBazCu3zQOg,,, 
18:11234 (R;FR) 

The fiftieth anniversary of the first public announcement of the 
successful test of fission: Proceedings, 18:11054 (R;US) 

Ceramics 

Some physical investigations on the peroviskite-like systems 

RBazFe3O¢,, (R=La,Nd,Sm,Gd,Y), 18:9565 (IA;AR) 
Critical Current 

Critical currents in YBaCuO-ceramics, 18:11264 (R;RU) 

Thermal conductivity and critical current in several high 
T-LnBazCu307_, samples, 18:9543 (RA;US) 

Crystal Structure 

An investigation into methods of texturing high Te superconduc- 

tors as mean to increase their Jc, 18:9526 (RA;FR) 
Crystallization 

Research and development concerning the oxide based super- 

conducting materials, 18:9527 (RA;FR) 
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Cuprates 

Morphological structure of cuprate superconductors probed by 

metallic dopants, 18:9425 (IA;AR) 
Current Density 

Current carrying properties in chemically vapor deposited YBCO 
films, 18:9538 (RA;US) 

Dependence of the critical current on angle between magnetic 
field and current in Y-, Bi-, and Tlbased high- 
T-superconductors, 18:9539 (RA;US) 

Thermal conductivity and critical current in several high 
T-LnBazCu307_, samples, 18:9543 (RA;US) 

De Haas-Van Alphen Effect 

De Haas van Alphen effect in superconductors in megagauss 

fields, 18:11267 (R;US) 
Deposition 

Evolution and dynamics of excimer laser vaporized 
YBapCu307_, plumes, 18:9581 (R;US) 

Growth and characterization of laser-deposited superconducting 
Bi-Sr-Ca-Cu-O thin films, 18:9580 (R;US) 

Research and development concerning the oxide based super- 
conducting materials, 18:9527 (RA;FR) 

Desorption 

Oxygen re-arrangement and desorption in 5’Fe: Y-Ba-Cu-O, 

18:9695 (IA;AR) 
Electric Conductivity 

The effect of a transport current on the surface barrier of an uni- 

axial anisotropic superconducting slab, 18:11255 (R;XA) 
Electron-Phonon Coupling 

Electron-phonon driven spin frustration in multi-band Hubbard 
models: MX chains and oxide superconductors, 18:11266 
(R;US) 

Electronic Structure 

Electronic structure studies of YBazCu3O,(6.2 < x < 6.9) using 

angle resolved photoemission, 18:9532 (R;US) 
Fabrication 

An investigation into methods of texturing high Te superconduc- 
tors as mean to increase their Jc, 18:9526 (RA;FR) 

Flux creep and effective pinning potential in oxide superconduc- 
tors, 18:9540 (RA;US) 

Fermi Level 
Electronic structure studies of YBazCu3O,(6.2 < x < 6.9) using 
angle resolved photoemission, 18:9532 (R;US) 
Granular Materials 
Orbital glass in HTSC, 18:11252 (R;XA) 
Hysteresis 

Current carrying properties in chemically vapor deposited YBCO 
films, 18:9538 (RA;US) 

interactions 

Studies of the interaction between a magnet and a High T;. Su- 
perconductor, 18:11270 (R;NO) 

lron Compounds 

Moessbauer studies of (La,Gd)-Sr-Cu-O doped with iron, 
18:9564 (IA;AR) 

Some physical investigations on the peroviskite-like systems 
RBazFe30¢,, (R=La,Nd,Sm,Gd,Y), 18:9565 (IA;AR) 

Levitation 

Studies of the interaction between a magnet and a High T. Su- 

perconductor, 18:11270 (R;NO) 
London Equation 

Surface barrier of a uniaxial anisotropic type Il superconducting 

cylinder, 18:11257 (R;XA) 
Magnetic Flux 

Flux pinning by heavy-ion-irradiation induced linear defects in 
YBa2Cu307 epitaxial films, 18:9535 (R;US) 

Flux pinning structures in melt-processed YBa2Cu307_,, 
18:9552 (R;US) 

Simulation of the vortex motion in the high T, superconductors, 
18:11258 (R;XA) 

Magnetic Susceptibility 

Flux creep and activation energies at the grain boundaries of Y- 

Ba-Cu-O superconductors, 18:9544 (RA;US) 
Manufacturing 

Manufacturing processes and critical current densities of high 

T.oxide superconductors, 18:9545 (RA;US) 





Materials Testing 

Dependence of the critical current on angle between magnetic 
fied and current in Y-, Bi-, and Tl-based high- 
T-superconductors, 18:9539 (RA;US) 

Recent activities in the VAMAS international cooperation (VA- 
MAS (Versailles Agreement on Advanced Materials and 
Standards)), 18:9858 (RA;US) 

Meetings 

Proceedings of the sixth Japan—-US workshop on high-field 
superconducting materials and standard procedures for high- 
field superconducting materials testing, 18:11236 (R;US) 

Moessbauer Effect 

Moessbauer studies of (La,Gd)-Sr-Cu-O doped with iron, 
18:9564 (IA;AR) 

Oxygen re-arrangement and desorption in 5’Fe: Y-Ba-Cu-O, 
18:9695 (IA;AR) 

Some physical investigations on the peroviskite-like systems 
RBazFe3Oz,, (R=La,Nd,Sm,Gd,Y), 18:9565 (IA;AR) 

Morphology 

Morphological structure of cuprate superconductors probed by 

metallic dopants, 18:9425 (IA;AR) 
Neutron Diftraction 

Neutron measurements of the vortex lattice in YBa2Cu,07, 

18:11245 (R;US) 
Optical Microscopy 

Tunable IR synchrotron light source of high luminosity for spec- 

troscopic investigations of HTSC materials, 18:11263 (R;RU) 
Oxygen 
Oxygen re-arrangement and desorption in 5’Fe: Y-Ba-Cu-O, 
18:9695 (IA;AR) 
Paramagnetism 
Orbital glass in HTSC, 18:11252 (R;XA) 
Phase Diagrams 

Phase diagram effects in rapid thermal processing of 

REBazCu307_ 5, 18:9577 (R;US) 
Phase Studies 

Electron-phonon driven spin frustration in multi-band Hubbard 
models: MX chains and oxide superconductors, 18:11266 
(R;US) 

Phase Transformations 

Synchrotron studies of narrow band materials: Progress report, 

July 1, 1990—June 30, 1993, 18:11249 (R;US) 
Physical Radiation Effects 

Critical current enhancement by neutron irradiation of rapidly 
textured BizSr2CaCu2Og, 18:9575 (R;US) 

Enhanced vortex pinning and critical current density in proton- 
irradiated YBa2Cu307_.; thin films, 18:9593 (R;US) 

Flux pinning by heavy-ion-irradiation induced linear defects in 
YBaz2Cu30;7 epitaxial films, 18:9535 (R;US) 

Processing 

Phase diagram effects in rapid thermal processing of 

REBazCu307_ 5, 18:9577 (R;US) 
Recrystallization 

Recrystallization of amorphous and _ nanocrystalline 

NdBa2zCu307_, and GdBazCu307_,, 18:9574 (R;US) 
Spin 

The spiral phase and the spin liquid state in the t-J-J' model, 

18:11259 (R;XA) 
Stacking Faults 

Flux pinning structures in melt-processed YBa2Cu307_,, 

18:9552 (R;US) 
Superconductivity 

Critical current enhancement by neutron irradiation of rapidly 
textured BipSr2.CaCu20g, 18:9575 (R;US) 

Flux pinning by heavy-ion-irradiation induced linear defects in 
YBazCu307 epitaxial films, 18:9535 (R;US) 

Synthesis 

Novel materials synthesis using an intense pulsed ion beam, 

18:9584 (R;US) 
Testing 

Flux creep and activation energies at the grain boundaries of Y- 

Ba-Cu-O superconductors, 18:9544 (RA;US) 


HORIZONTAL AXIS TURBINES 


Transition Temperature 

A theoretical analysis of the effect of uniaxial elastic strain on 
the critical temperature of cuprate superconductors, 18:9536 
(R;US) 

High-T-superconducting thick films of Bi-(Pb)-Sr-Ca-Cu oxide 
prepared by a low pressure plasma spraying, 18:9542 (RA;US) 

Transmission Electron Microscopy 

Evidence for local composition variations within YBazCu307 _ ; 

grain boundaries, 18:9541 (RA;US) 
HIGH-VOLTAGE PULSE GENERATORS 

Faraday-rotation diagnostics on the CN-Ili generator, 18:10168 
(R;US) 

HIGHLY ENRICHED URANIUM 

Strategies for denaturing the weapons-grade plutonium stock- 
pile, 18:10173 (R;US) 

HILACS 

Beam dynamics and longitudinal instabilities in heavy ion fusion 

induction linacs, 18:11430 (R;US) 
HISTONES 

Electrospray ionization mass spectrometry for natural and 
radiation-induced modifications in histone proteins, 18:10517 
(R;US) 

HITREX-2 REACTOR 

See ZERO POWER REACTORS 
HOG FUEL 

See WOOD WASTES 
HOISTS 

Project 8980, Savannah River Plant, 100 Areas, actuator hoists, 
operational safeguards, 18:8910 (R;US) 

HOLLOW FUEL RODS 

Program for analytical solution of the inverse problem of nonsta- 
tionary heat transfer for processing the experimental data on 
annular fuel element simulators, 18:8834 (R;RU;In Russian) 

HOMOGENEOUS PLASMA 

General renormalized statistical approach with finite cross-field 
correlations, 18:11332 (R;UA) 

Stationary spectra in a finite-pressure current-carrying plasma, 
18:11334 (R;UA) 

Stationary spectra in a magnetized current-carrying plasma, 
18:11333 (R;UA) 

Stationary spectra in a plasma with a shear (renormalized statis- 
tical approach with non-zero eigenfrequencies), 18:11337 
(R;UA) 

Stationary spectra in a sheared plasma (linear limit), 18:11336 
(R;UA) 

Stationary spectra of short-wave convective and magnetostatic 
fluctuations in a finite-pressure plasma and anomalous heat 
conductivity, 18:11338 (R;UA) 

HORIZONTAL AXIS TURBINES 

Development of large scale wind energy conversion system, 
18:8549 (IA;JP) 

Development of large scale wind energy conversion system, 
18:8542 (IA;JP;In Japanese) 

Development of large scale wind energy conversion system, 
18:8549 (IA;JP) 

Development of large scale wind energy conversion system, 
18:8542 (IA;JP;In Japanese) 

Development of large scale wind energy conversion system, 
18:8549 (IA;JP) 

Development of large scale wind energy conversion system, 
18:8542 (IA;JP;in Japanese) 

Development of large scale wind energy conversion system, 
18:8549 (IA;JP) 

Development of large scale wind energy conversion system, 
18:8542 (IA;JP;In Japanese) 

Development of large scale wind energy conversion system, 
18:8549 (IA;JP) 

Development of large scale wind energy conversion system, 
18:8542 (IA;JP;in Japanese) 

Development of large scale wind energy conversion system, 
18:8549 (IA;JP) 

PHATAS-2 test procedure: Program for Horizontal Axis wind 
Turbine Analysis and Simulation, version 2, 18:8537 (R;NL) 
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HORIZONTAL AXIS TURBINES 


Wind energy fatigue test programme. Report on fatigue strength 

assessment on weld details, 18:8559 (R;GB) 
HORMONES 

Isolation and purification of biosynthetic human growth hormone 

expressed in transformed E. coli cells, 18:10400 (1;BR) 
HOSPITALS 

AFBC co-firing of coal and hospital wastes: Quarterly technical 
progress report, February 15, 1992—May 15, 1992: Phase 1, 
18:7683 (R;US) 

HOT CELLS 

Decommissioning of the Risoe Hot Cell facility: 4. Periodic re- 
port covering January 1 to June 30, 1992, 18:10523 (R;DK) 

Decommissioning of the Risoe hot cell facility: 3. Periodic report 
covering July 1 to December 31, 1991, 18:9818 (R;DK) 

Modification of a shielded cell to handle tritium, 18:8898 (R;US) 

Removal of an acid fume system contaminated with perchlo- 
rates located within hot cell, 18:9783 (R;US) 

HOT GAS CLEANUP 

Active absorbent, 18:10207 (R;DK;In Danish) 

Development of technology for entrained flow coal gasification.: 
Development of entrained flow coal gasification pilot plant, 
18:7591 (IA;JP;In Japanese) 

Development of technology for entrained flow coal gasification.: 
Development of entrained flow coal gasification pilot plant, 
18:7620 (IA;JP) 

Development of technology for entrained flow coal gasification.: 
Development of entrained flow coal gasification pilot plant, 
18:7591 (IA;JP;in Japanese) 

Development of technology for entrained flow coal gasification.: 
Development of entrained flow coal gasification pilot plant, 
18:7620 (IA;JP) 

Development of technology for entrained flow coal gasification.: 
Support research for the development of 200t/d entrained 
flow coal gasification combined cycle power jeneration pilot 
piant(materials inepection of the 40t/d pilot plant on its dis- 
montiement), 18:7592 (IA;JP;In Japanese) 

Development of technology for entrained flow coal gasification.: 
Support research for the development of a 200t/d entrained 
flow coal gasification combined cycle power generation pilot 
plant(Materials inspection ofthe 40t/d pilot plant on its disman- 
tlement), 18:7621 (IA;JP) 

Integrated low emissions cleanup system for direct coal-fueled 
turbines, 18:7534 (R;US) 

ORNL-2(B)-investigation of austenitic alloys for advanced heat 
recovery and hot-gas cleanup systems, 18:9492 (RA;US) 

Sub-pilot testing of an acoustically enhanced cyclone for PFBC, 
18:7535 (R;US) 

Turbine and hot gas cleanup at Wilsonville, 18:7684 (R;US) 

HOT PLASMA 

Dielectric tensor operator of hot plasmas in toroidal axisymmet- 
ric systems, 18:11351 (R;CH) 

Measurements of the temperature in the edge plasma of the CAS- 
TOR tokamak by a triple Langmuir probe, 18:11323 (R;CS) 

Nonlinear mhd-waves in a dissipative plasma with hall currents, 
18:11330 (R;UA) 

HOT-DRY-ROCK SYSTEMS 
Circulating Systems 

Data analysis and evaluation on the development of geothermal 
hot water generation plant.: Data analysis and evaluation on 
the development of hot dry rock power generation technology, 
18:8504 (IA;JP;in Japanese) 

Data analysis and evaluation on the development of geothermal 
hot water power generation plant.: Data analysis and evalua- 
tion on the development of hot dry rock power generation 
technology, 18:8507 (iA;JP) 

Development of geothermal hot water power generation plant.: 
Development of hot dry rock power generation technology, 
18:8506 (IA;JP) 

Development of geothermal hot water power generation plant.: 
Development of hot dry rock power generation technology, 
18:8503 (IA;JP;In Japanese) 

Flow Rate 

Data analysis and evaluation on the development of geothermal 

hot water generation plant.: Data analysis and evaluation on 
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the development of hot dry rock power generation technology, 
18:8504 (IA;JP;in Japanese) 

Data analysis and evaluation on the development of geothermal 
hot water power generation plant.: Data analysis and evalua- 
tion on the development of hot dry rock power generation 
technology, 18:8507 (IA;JP) 

Geothermal Wells 

Data analysis and evaluation on the development of geothermal 
hot water generation plant.: Data analysis and evaluation on 
the development of hot dry rock power generation technology, 
18:8504 (IA;JP;in Japanese) 

Data analysis and evaluation on the development of geothermal 
hot water power generation piant.: Data analysis and evalua- 
tion on the development of hot dry rock power generation 
technology, 18:8507 (IA;JP) 

Heat Extraction 

Researches on fracturing and heat extraction from hot dry rock, 
18:8518 (IA;JP) 

Researches on fracturing and heat extraction from hot dry rock, 
18:8510 (IA;JP;In Japanese) 

Heat Recovery 

Data analysis and evaluation on the development of geothermal 
hot water generation plant.: Data analysis and evaluation on 
the development of hot dry rock power generation technology, 
18:8504 (IA;JP;in Japanese) 

Data analysis and evaluation on the development of geothermal 
hot water power generation plant.: Data analysis and evalua- 
tion on the development of hot dry rock power generation 
technology, 18:8507 (IA;JP) 

Development of geothermal hot water power generation plant.: 
Development of hot dry rock power generation technology, 
18:8506 (IA;JP) 

Development of geothermal hot water power generation plant.: 
Development of hot dry rock power generation technology, 
18:8503 (IA;JP;in Japanese) 

Hydrothermal Systems 

Data analysis and evaluation on the development of geothermal 
hot water generation plant.: Data analysis and evaluation on 
the development of hot dry rock power generation technology, 
18:8504 (IA;JP;in Japanese) 

Data analysis and evaluation on the development of geothermal 
hot water power generation plant.: Data analysis and evalua- 
tion on the development of hot dry rock power generation 
technology, 18:8507 (IA;JP) 

Injection Wells 

Data analysis and evaluation on the development of geothermal 
hot water generation plant.: Data analysis and evaluation on 
the development of hot dry rock power generation technology, 
18:8504 (IA;JP;In Japanese) 

Data analysis and evaluation on the development of geothermal 
hot water power generation plant.: Data analysis and evalua- 
tion on the development of hot dry rock power generation 
technology, 18:8507 (IA;JP) 

Natural Steam 

Data analysis and evaluation on the development of geothermal 
hot water generation plant.: Data analysis and evaluation on 
the development of hot dry rock power generation technology, 
18:8504 (IA;JP;in Japanese) 

Data analysis and evaluation on the development of geothermal 
hot water power generation plant.: Data analysis and evalua- 
tion on the development of hot dry rock power generation 
technology, 18:8507 (IA;JP) 

Reservoir Rock 

Development of geothermal hot water power generation plant.: 
Development of hot dry rock power generation technology, 
18:8503 (IA;JP;In Japanese) 

Development of geothermal hot water power generation plant.: 
Development of hot dry rock power generation technology, 
18:8506 (IA;JP) 

Steady-State Conditions 
Development of geothermal hot water power generation plant.: 


Development of hot dry rock power generation technology, 
18:8503 (IA;JP;in Japanese) 





Development of geothermal hot water power generation plant.: 
Development of hot dry rock power generation technology, 
18:8506 (IA;JP) 

Thermal Waters 

Data analysis and evaluation on the development of geothermal 
hot water generation plant.: Data analysis and evaluation on 
the development of hot dry rock power generation technology, 
18:8504 (IA;JP;In Japanese) 

Data analysis and evaluation on the development of geothermal 
hot water power generation plant.: Data analysis and evalua- 
tion on the development of hot dry rock power generation 
technology, 18:8507 (IA;JP) 

Tracer Techniques 

Data analysis and evaluation on the development of geothermal 
hot water generation plant.: Data analysis and evaluation on 
the development of hot dry rock power generation technology, 
18:8504 (IA;JP;in Japanese) 

Data analysis and evaluation on the development of geothermal 
hot water power generation plant.: Data analysis and evalua- 
tion on the development of hot dry rock power generation 
technology, 18:8507 (IA; JP) 

Wellheads 

Data analysis and evaluation on the development of geothermal 
hot water generation plant.: Data analysis and evaluation on 
the development of hot dry rock power generation technology, 
18:8504 (IA:JP;in Japanese) 

Data analysis and evaluation on the development of geothermal 
hot water power generation plant.: Data analysis and evalua- 
tion on the development of hot dry rock power generation 
technology, 18:8507 (IA;JP) 


HOURS LIVING RADIOISOTOPES 

See also ASTATINE 211 

BROMINE 75 
COPPER 64 
ERBIUM 163 
EUROPIUM 152 
FLUORINE 18 
GOLD 196 
IODINE 123 
LEAD 200 

LEAD 201 

LEAD 202 
OSMIUM 189 
PROMETHIUM 151 
RHENIUM 181 
RUBIDIUM 81 
RUBIDIUM 82 
SODIUM 24 
TECHNETIUM 93 
TECHNETIUM 94 
TECHNETIUM 95 
TERBIUM 156 
YTTRIUM 87 
ZIRCONIUM 86 

Introduction: state of the art in automated syntheses of short- 
lived radiopharmaceuticals, 18:8141 (RA;CH) 

HOUSEHOLDS 

Emission of polychlorinated dibenzo-p-dioxins and -furans from 

heating equipment, 18:10202 (R;DE;in German) 
HOUSES 

International radon programme, 18:10298 (AV;XA) 

Photovoltaiic systems for mains coupling in one and two family 
homes, 18:8322 (IA;DE;in German) 

Technical development for the practical use of photovoltaic 
power system.: Research and development of peripheral 
technology for photovoltaic power systems (development of 
inverter technology for a photovoltaic (PV) system which is 
connected to the utility grid), 18:8418 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Research and development of peripheral 
technology for photovoltaic power systems (development of 
inverter technology for a photovoltaic system which is con- 
nected to the utility grid), 18:8363 (IA;JP;In Japanese) 


HUMAN CHROMOSOME 5 


The impact of improved sealing of dwellings on indoor radon 

levels in Arad (Israel), 18:9243 (RA;IL) 
HTGR TYPE REACTORS 

Analytical and experimental investigations of the passive heat 
transport in HTRs under severe accident conditions, 18:8989 
(R;US) 

Calculation of heat transfer through a horizontal porous annulus 
by conduction, radiation and convection using variable prop- 
erties, 18:9845 (R;DE;In German) 

Coal based nuclear graphites for the new production gas cooled 
reactor: Quarterly technical report, January 1, 1992—March 
31, 1992, 18:8669 (R;US) 

Health and Safety Plan for operations performed for the NPR 
drilling program, 18:8887 (R;US) 

Kinetics and mechanisms of graphite oxidation: A microgravi- 
metric system for evaluation of chemical and structural 
effects, 18:8988 (R;US) 

Methodology and results for the calculation of the NP-MHTGR 
isothermal temperature coefficient, contro] rod worth, and 
power density distributions, 18:8671 (R;US) 

Modular High-Temperature Gas-Cooled Reactor plant descrip- 
tion at the Hanford Site: New Production Reactor: Revision 1, 
18:8895 (R;US) 

Numerical representation of the HTR-module reactor, 18:8674 
(R;DE;In German) 

Probabilistic data base functional requirements, 18:9004 (R;US) 

Thermodynamics mechanisms of fission product retention in nu- 
clear plants illustrated by the properties of the HTR reactor, 
18:9009 (R;DE;In German) 

HTO 
See HEAVY WATER 
HUBBARD MODEL 

Localized excitations in competing bond-order-wave, charge- 
density-wave and spin-density-wave systems Il: Competing 
charge-density-wave and spin-density-wave, 18:11262 (R;XA) 

On a new functional integral formalism for Hubbard model, 
18:11274 (R;XA) 

On the superconductivity existence within the Hubbard model, 
18:11251 (R;XA) 

Slave particle studies of the electron momentum distribution in 
the electron momentum distribution in the low dimensional t-J 
model, 18:11260 (R;XA) 

HUGENHOLTZ-PINES THEORY 

See HYDROGEN 

HUMAN CELLS 
See ANIMAL CELLS 
HUMAN CHROMOSOME 12 

Monochromosomal hybrids for the analysis 

genome: Technical report, 18:10346 (R;US) 
HUMAN CHROMOSOME 14 

Monochromosomal hybrids for the analysis of the human 

genome: Technical report, 18:10346 (R;US) 
HUMAN CHROMOSOME 16 

Monochromosomal hybrids for the analysis of the human 

genome: Technical report, 18:10346 (R;US) 
HUMAN CHROMOSOME 17 

Monochromosomal hybrids for the analysis of the human 

genome: Technical report, 18:10346 (R;US) 
HUMAN CHROMOSOME 19 

Chromosome 19 International Workshop: Final report, January 
1, 1992—December 31, 1992, 18:10347 (R;US) 

Monochromosomal hybrids for the analysis of the human 
genome: Technical report, 18:10346 (R;US) 

HUMAN CHROMOSOME 2 

Monochromosomal hybrids for the analysis of the human 

genome: Technical report, 18:10346 (R;US) 
HUMAN CHROMOSOME 22 

[Melting in adsorbed films]: Progress report 1992, 18:10339 
(R;US) 

HUMAN CHROMOSOME 5 

Monochromosomal hybrids for the analysis of the human 
genome: Technical report, 18:10346 (R;US) 


human 
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HUMAN FACTORS 


HUMAN FACTORS 
Diagnosing component faults in a generic nuclear power plant us- 
ing counterfactual and temporal reasoning, 18:8881 (RA;DK) 
The balance between automation and human actions: The 
Sizewell B perspective, 18:8855 (RA;XA) 
HUMAN POPULATIONS 
See aiso MINORITY GROUPS 
A work bibliography on native food consumption, demography 
and lifestyle: Hanford Environmental Dose Reconstruction 
Project, 18:10521 (R;US) 
Contamination measurements in Austria and Germany, 
18:10327 (R;AT;In German) 
Hanford Environmental Dose Reconstruction Project monthly 
report, 18:10519 (R;US) 
Hanford Environmental Dose Reconstruction Project monthly 
report, November 1992, 18:10520 (R;US) 
Radioactive Waste Management Complex performance assess- 
ment: Draft, 18:7939 (R;US) 
Some aspects of the background and radiobiological conse- 
quences of the Chemobyl accident, 18:10453 (IA;AU) 
Summary of the environmental dese models used at DOE nu- 
clear sites in 1979, 18:10515 (R;US) 
HUMAN X CHROMOSOME 
Monochromosomal hybrids for the analysis of the human 
genome: Technical report, 18:10346 (R;US) 
HUMANS 
See HUMAN POPULATIONS 


HYBRID ELECTRIC-POWERED VEHICLES 

Development of test procedures for hybrid/electric vehicles, 

18:9346 (R;US) 
HYBRID SYSTEMS 
Automation 

Technical development for the practical use of photovoltaic 
power system.: Research and development of stand alone 
dispersed photovoltaic system (solar photovoltaic electrodial- 
ysis desalination for brackish water in remote areas), 18:8369 
(IA;JP;In Japanese) 

Technical development for the practical use of photovoltaic power 
system.: Research and development of stand alone dispersed 
photovoltaic system (solar photovoltaic electrodialysis desali- 
nation for brackish water in remote areas), 18:8424 (IA;JP) 

Demonstration Plants 

Technical development for the practical use of photovoltaic power 
system.: Research and development of stand alone dispersed 
photovoltaic system (solar photovoltaic electrodialysis desali- 
nation for brackish water in remote areas), 18:8424 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Research and development of stand alone 
dispersed photovoltaic system (solar photovoltaic electrodial- 
ysis desalination for brackish water in remote areas), 18:8369 
(IA;JP;In Japanese) 

Desalination 

Technical development for the practical use of photovoltaic power 
system.: Research and development of stand alone dispersed 
photovoltaic system (solar photovoltaic electrodialysis desali- 
nation for brackish water in remote areas), 18:8424 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Research and development of stand alone 
dispersed photovoltaic system (solar photovoltaic electrodial- 
ysis desalination for brackish water in remote areas), 18:8369 
(IA;JP;In Japanese) 

Economic Analysis 

Technical development for the practical use of photovoltaic power 
system.: Research and development of photovoltaic and ther- 
mal hybrid power system (research of photovoltaic/thermal 
application systems), 18:8376 (IA;JP;In Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Research and development of photovoltaic 
and thermal hybrid power system (research of photo- 
voltaic/thermal application systems), 18:8431 (IA;JP) 

Electric Generators 

Development of practical photovoltaic generation systems.: 

Standalone distributed systems (application of the wind 


844 ERA Vol. 18, No. 4 


power-photovoltaic hybrid generation system to a mountain 
hut), 18:8445 (1A;JP;in Japanese) 
Energy Conservation 

Technical development for the practical use of photovoltaic power 
system.: Research and development of photovoltaic and ther- 
mal hybrid power system (research of photovoltaic/thermal 
application systems), 18:8376 (iA;JP;In Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Research and development of photovoltaic 
and thermal hybrid power system (research of photo- 
voltaic/thermal application systems), 18:8431 (IA;JP) 


Energy Recovery 

Technical development for the practical use of photovoltaic power 
system.: Research and development of photovoltaic and ther- 
mal hybrid power system (research of photovoltaic/thermal 
application systems), 18:8376 (IA;JP;in Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Research and development of photovoltaic 
and thermal hybrid power system (research of photo- 
voltaic/thermal application systems), 18:8431 (JA;JP) 


Feasibility Studies 

Technical development for the practical use of photovoltaic power 
system.: Research and development of photovoltaic and ther- 
mal hybrid power system (research of photovoltaic/thermal 
application systems), 18:8376 (IA;JP;In Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Research and development of photovoltaic 
and thermal hybrid power system (research of photo- 
voltaic/thermal application systems), 18:8431 (IA;JP) 


Mountains 

Technical development for the practical use of photovoltaic 
power system.: Research and development of stand alone 
diepersed photovoltaic system (PV and wind-power hybrid 
system for mountain lodges), 18:8425 (iA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Research and development of stand alone 
diepersed photovoltaic system (PV and wind-power hybrid 
system for mountain lodges), 18:8370 (IA;JP;in Japanese) 

Parametric Analysis 

Technical development for practical use of photovoitaic power 
system.: Research and development of stand alone dis- 
persed photovoltaic system (wind power generation hybrid 
system), 18:8426 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Research and development of stand alone 
diepersed photovoltaic system (wind power generation hybrid 
system), 18:8371 (IA;JP;in Japanese) 

Photovoltaic Power Plants 

Technical development for practical use of photovoltaic power 
system.: Research and development of stand alone dis- 
persed photovoltaic system (wind power generation hybrid 
system), 18:8426 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Research and development of stand alone 
diepersed photovoltaic system (wind power generation hybrid 
system), 18:8371 (IA;JP;In Japanese) 

Technical development for the practical use of photovoltaic power 
system.: Research and development of stand alone dispersed 
photovoltaic system (solar photovoltaic electrodialysis desali- 
nation for brackish water in remote areas), 18:8424 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Research and development of stand alone 
diepersed photovoltaic system (PV and wind-power hybrid 
system for mountain lodges), 18:8425 (IA; JP) 

Technical development for the practical use of photovoltaic 
power system.: Research and development of stand alone 
dispersed photovoltaic system (solar photovoltaic electrodial- 
ysis desalination for brackish water in remote areas), 18:8369 
(IA;JP;In Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Research and development of stand alone 
diepersed photovoltaic system (PV and wind-power hybrid 
system for mountain lodges), 18:8370 (IA;JP;in Japanese) 





Power Supplies 


Technical development for the practical use of photovoltaic 
power system.: Research and development of stand alone 
diepersed photovoltaic system (PV and wind-power hybrid 
system for mountain lodges), 18:8425 (lA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Research and development of stand alone 
diepersed photovoltaic system (PV and wind-power hybrid 
system for mountain lodges), 18:8370 (IA;JP;In Japanese) 

Remote Areas 

Technical development for the practical use of photovoltaic 
power system.: Research and development of stand alone 
diepersed photovoltaic system (PV and wind-power hybrid 
system for mountain lodges), 18:8370 (IA;JP;in Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Research and development of stand alone 
diepersed photovoltaic system (PV and wind-power hybrid 
system for mountain lodges), 18:8425 (IA;JP) 


Simulation 

Technical development for practical use of photovoltaic power 
system.: Research and development of stand alone dis- 
persed photovoltaic system (wind power generation hybrid 
system), 18:8426 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Research and development of stand alone 
diepersed photovoltaic system (wind power generation hybrid 
system), 18:8371 (IA;JP;In Japanese) 


Solar Energy 

Technical development for the practical use of photovoltaic power 
system.: Research and development of photovoltaic and ther- 
mal hybrid power system (research of photovoltaic/thermal 
application systems), 18:8376 (IA;JP;In Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Research and development of photovoltaic 
and thermal hybrid power system (survey and study on the 
solar power satellite systems), 18:8377 (IA;JP;in Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Research and development of photovoltaic 
and thermal hybrid power system (research of photo- 
voltaic/thermal application systems), 18:8431 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Research and development of photovoltaic 
and thermal hybrid power system (survey and study on the 
solar power satellite system), 18:8432 (IA;JP) 


Solar Radiation 

Technical development for the practical use of photovoltaic 
power system.: Research and development of photovoltaic 
and thermal hybrid power system (survey and study on the 
solar power satellite systems), 18:8377 (IA;JP;in Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Research and development of photovoltaic 
and thermal hybrid power system (survey and study on the 
solar power satellite system), 18:8432 (IA;JP) 

Technical development for the practical use of photovoltaic power 
system.: Research and development of photovoltaic and ther- 
mal hybrid power system (research of photovoltaic/thermal 
application systems), 18:8376 (IA;JP;In Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Research and development of photovoltaic 
and thermal hybrid power system (research of photo- 
voltaic/thermal application systems), 18:8431 (IA;JP) 


Solar Tracking Systems 

Technical development for the practical use of photovoltaic 
power system.: Research and development of photovoltaic 
and thermal hybrid power system (survey and study on the 
solar power satellite system), 18:8432 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Research and development of photovoltaic 
and thermal hybrid power system (survey and study on the 
solar power satellite systems), 18:8377 (IA;JP;In Japanese) 


Solar-Assisted Heat Pumps 
Technical development for the practical use of photovoltaic 
power system.: Research and development of photovoltaic 


HYDRIDATION 


and thermal hybrid power system (research of photo- 
voltaic/thermal application systems), 18:8431 (IA;JP) 

Technical development for the practical use of photovoltaic power 
system.: Research and development of photovoltaic and ther- 
mal hybrid power system (research of photovoltaic/thermal 
application systems), 18:8376 (IA;JP;In Japanese) 

Surplus Power 

Technical development for the practical use of photovoltaic 
power system.: Research and development of stand alone 
diepersed photovoltaic system (PV and wind-power hybrid 
system for mountain lodges), 18:8370 (IA;JP;In Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Research and development of stand alone 
diepersed photovoltaic system (PV and wind-power hybrid 
system for mountain lodges), 18:8425 (IA;JP) 

Waste Processing 

Technical development for the practical use of photovoltaic power 
system.: Research and development of photovoltaic and ther- 
mal hybrid power system (research of photovoltaic/thermal 
application systems), 18:8376 (IA;JP;in Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Research and development of photovoltaic 
and thermal hybrid power system (research of photo- 
voltaic/thermal application systems), 18:8431 (IA;JP) 

Wind Power Piants 

Development of practical photovoltaic generation systems.: 
Standalone distributed systems (application of the wind 
power-photovoltaic hybrid generation system to a mountain 
hut), 18:8445 (IA;JP;ln Japanese) 

Technical development for practical use of photovoltaic power 
system.: Research and development of stand alone dis- 
persed photovoltaic system (wind power generation hybrid 
system), 18:8426 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Research and development of stand alone 
diepersed photovoltaic system (PV and wind-power hybrid 
system for mountain lodges), 18:8425 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Research and development of stand alone 
diepersed photovoltaic system (PV and wind-power hybrid 
system for mountain lodges), 18:8370 (IA;JP;in Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Research and development of stand alone 
diepersed photovoltaic system (wind power generation hybrid 
system), 18:8371 (IA;JP;In Japanese) 

Wind Turbines 

Development of practical photovoltaic generation systems.: 
Standalone distributed systems (application of the wind 
power-photovoltaic hybrid generation system to a mountain 
hut), 18:8445 (IA;JP;in Japanese) 

HYCSOS 
See CHEMICAL HEAT PUMPS 


HYDRAULIC CONDUCTIVITY 
Stochastic continuum simulation of mass arrival using a syn- 
thetic data set. The effect of hard and soft conditioning, 
18:10267 (R;SE) 
HYDRAULIC CONTROL DEVICES 
The safety analysis of hydraulic control rod drive system for nu- 
clear reactor, 18:8841 (R;CN;In Chinese) 


HYDRAULIC RAMS 
See PUMPS 


HYDRAULICS 

Creys-Malville nuclear plant. Simulation of the cold plenum 
thermal-hydraulics. 12 zone model presentation, 18:8772 
(R;FR;In French) 

Galileo's relativity principle, the concept of pressure, and com- 
plex characteristics, for the six-equation, one-pressure model, 
18:9842 (R;US) 

SCDAP/RELAPS5/MODS3 code development, 18:9003 (R;US) 

HYDRIDATION 

URATE: Kinetics of Hydriding Uranium Metal Il, 18:11547 

(CM;US) 
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HYDRIDES 


HYDRIDES 
See also BORANES 
BORON HYDRIDES 
LITHIUM HYDRIDES 
SILANES 
Adsorption 

Studies on storage and transportation of hydrogen.: Transporta- 
tion of hydrogen by metal hydrides, 18:8209 (IA;JP) 

Studies on storage and transportation of hydrogen.: Transporta- 
tion of hydrogen by metal hydrides, 18:8206 (IA;JP;in 
Japanese) 

Charge Carriers 

Pairing interaction and superconductivity in metal oxides and 

hydrides, 18:11229 (R;UA;In Russian) 
Crystal-Phase Transformations 

Studies on storage and transportation of hydrogen.: Transporta- 
tion of hydrogen by metal hydrides, 18:8209 (iA;JP) 

Studies on storage and transportation of hydrogen.: Transporta- 
tion of hydrogen by metal hydrides, 18:8206 (IA;JP;In 
Japanese) 

Decomposition 

Studies on storage and transportation of hydrogen.: Transporta- 
tion of hydrogen by metal hydrides, 18:8209 (IA;JP) 

Studies on storage and transportation of hydrogen.: Transporta- 
tion of hydrogen by metal hydrides, 18:8206 (IA;JP;In 
Japanese) 

Equilibrium 

Studies on storage and transportation of hydrogen.: Transporta- 
tion of hydrogen by metal hydrides, 18:8209 (IA;JP) 

Studies on storage and transportation of hydrogen.: Transporta- 
tion of hydrogen by metal hydrides, 18:8206 (IA;JP;In 
Japanese) 

Fluidization 

Studies on storage and transportation of hydrogen.: Storage of 
hydrogen by metal hydride, 18:8207 (IA;JP;in Japanese) 

Studies on storage and transportation of hydrogen.: Storage of 
hydrogen by metal hydride, 18:8210 (IA;JP) 

Hydrogen 

Studies on storage and transportation of hydrogen.: Transporta- 
tion of hydrogen by metal hydrides, 18:8206 (IA;JP;In 
Japanese) 

Studies on storage and transportation of hydrogen.: Transporta- 
tion of hydrogen by metal hydrides, 18:8209 (IA;JP) 

Metals 

Studies on storage and transportation of hydrogen.: Storage of 
hydrogen by metal hydride, 18:8210 (IA;JP) 

Studies on storage and transportation of hydrogen.: Storage of 
hydrogen by metal hydride, 18:8207 (IA;JP;in Japanese) 

Studies on storage and transportation of hydrogen.: Transporta- 
tion of hydrogen by metal hydrides, 18:8206 (IA;JP;In 
Japanese) 

Studies on storage and transportation of hydrogen.: Transporta- 
tion of hydrogen by metal hydrides, 18:8209 (IA;JP) 

Paraffin 

Studies on storage and transportation of hydrogen.: Storage of 
hydrogen by metal hydride, 18:8210 (IA;JP) 

Studies on storage and transportation of hydrogen.: Storage of 
hydrogen by metal hydride, 18:8207 (IA;JP;In Japanese) 

Pressure Dependence 

Studies on storage and transportation of hydrogen.: Transporta- 
tion of hydrogen by metal hydrides, 18:8209 (IA;JP) 

Studies on storage and transportation of hydrogen.: Transporta- 
tion of hydrogen by metal hydrides, 18:8206 (IA;JP;In 
Japanese) 

Pumping 

Studies on storage and transportation of hydrogen.: Storage of 
hydrogen by metal hydride, 18:8207 (IA;JP;In Japanese) 

Studies on storage and transportation of hydrogen.: Storage of 
hydrogen by metal hydride, 18:8210 (IA;JP) 

Service Life 

Studies on storage and transportation of hydrogen.: Transporta- 
tion of hydrogen by metal hydrides, 18:8206 (IA;JP;In 
Japanese) 
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Studies on storage and transportation of hydrogen.: Transporta- 

tion of hydrogen by metal hydrides, 18:8209 (IA;JP) 
Siurries 

Studies on storage and transportation of hydrogen.: Storage of 
hydrogen by metal hydride, 18:8207 (IA;JP;In Japanese) 

Studies on storage and transportation of hydrogen.: Storage of 
hydrogen by metal hydride, 18:8210 (IA;JP) 

Sorptive Properties 

Studies on storage and transportation of hydrogen.: Storage of 
hydrogen by metal hydride, 18:8207 (IA;JP;In Japanese) 

Studies on storage and transportation of hydrogen.: Storage of 
hydrogen by metal hydride, 18:8210 (IA;JP) 

Studies on storage and transportation of hydrogen.: Transporta- 
tion of hydrogen by metal hydrides, 18:8206 (IA;JP;In 
Japanese) 

Studies on storage and transportation of hydrogen.: Transporta- 
tion of hydrogen by metal hydrides, 18:8209 (IA;JP) 

Superconductivity 

Pairing interaction and superconductivity in metal oxides and 

hydrides, 18:11229 (R;UA;In Russian) 
Weight 

Studies on storage and transportation of hydrogen.: Storage of 
hydrogen by metal hydride, 18:8207 (IA;JP;in Japanese) 

Studies on storage and transportation of hydrogen.: Storage of 
hydrogen by metal hydride, 18:8210 (IA;JP) 

HYDROCARBONS 

See also BENZENE 
CUMENE 
NAPHTHALENE 
POLYCYCLIC AROMATIC HYDROCARBONS 
TETRALIN 
TOLUENE 
XYLENES 

Evaporites as a source for oil: Progress report, November 15, 
1988—November 15, 1992, 18:7722 (R;US) 

Gas fired Advanced Turbine System, 18:8566 (R;US) 

Hydrocarbon production from plants with CO, high fixation, 
18:8235 (IA;JP) 

Hydrocarbon production from plants with CO, high fixation, 
18:8233 (IA;JP;In Japanese) 

Hydrocarbon production from plants with CO, high fixation, 
18:8235 (IA;JP) 

Potential evaluation of hydrogen peroxide for in-situ bioremedia- 
tion of contaminated subsoils (chances, limitations, 
consequences). Final report, 18:10241 (1;DE;In German) 

Slurry phase Fischer-Tropsch synthesis: Cobalt plus a 
water-gas shift catalyst: [Quarterly] report, October 1, 1988— 
December 31, 1988, 18:9723 (R;US) 

Slurry phase Fischer-Tropsch synthesis: Cobalt plus a water- 
gas shift catalyst: [Quarterly] report, July 1, 1990—September 
30, 1990, 18:9725 (R;US) 

HYDROCEPHALUS 
See MALFORMATIONS 
HYDROCHLORIC ACID 

Remediation of TRU-contaminated soil by aqueous phase 
leaching and coprecipitation, 18:8075 (R;US) 

The reactivity of HCI and methyltrichlorosilane with silicon car- 
bide surfaces, 18:9743 (R;US) 

HYDROCYCLONES 
See CYCLONE SEPARATORS 
HYDRODYNAMICS 

A comparison of the CTH hydrodynamics code with experimen- 
tal data, 18:9868 (R;US) 

On the doubling of hydrodynamic theorems in relativistic theory 
of superfluidity, 18:11273 (R;UA;In Russian) 

HYDROELECTRIC POWER 

A model of the environmental impacts of hydropower projects: 
Prestudy, 18:8260 (R;Fl;in Finnish) 

Aboriginal Affairs, Hydro Quebec, 18:9200 (IA;CA) 

HYDROELECTRICITY 
See HYDROELECTRIC POWER 
HYDROFLUORIC ACID 

HGSYSTEM: Atmospheric Dispersion Models For Ideal Gases 

and Hydrogen Fluoride, 18:11543 (CM;US) 





HYDROGEN 
Acetylene 

Research and development of photovoltaic power system.: Re- 
search and development of amorphous solar cells (study of 
photo-CVD mechanism and film quality of a-Si:H), 18:8291 
(IA;JP;in Japanese) 

Research and development of photovoltaic power system.: Re- 
search and development of amorphous solar cells (study of 
photo-CVD mechanism and film quiality of a-Si:H), 18:8307 
(IA;JP) 

Adsorption 

Application of nuclear reaction analysis to the study of hydrogen 
and benzene adsorption on monocrystals of nickel and of the 
alloy PtspNis9, 18:9670 (R;FR;In French) 

Characterization of SAES St198 zirconium-iron-tin alloy, 
18:9523 (R;US) 

Chemistry of bimetallic and alloy surfaces: Progress report, 
June 1, 1990—September 11, 1992, 18:9719 (R;US) 

Erosion and hydrogen retention of graphite for first wall use in 
fusion reactors, 18:11387 (R;CA) 

Atom-Atom Collisions 

Electron-electron interactions in fast neutral-neutral collisions, 

18:11169 (R;US) 
Chemical Activation 

Basic studies on the effects of coal properties on the liquefac- 
tion of coal and liquefaction process development, 18:7566 
(IA;JP;in Japanese) 

Basic studies on the effects of coal properties on the liquefaction 
of coal and liquefaction process development, 18:7610 (IA;JP) 

Chemical Reactions 

Comprehensive mechanisms for combustion chemistry: An ex- 
perimental and numerical study with emphasis on applied 
sensitivity analysis: Progress report, June 15, 1990—February 
1, 1993, 18:9777 (R;US) 

[Homolytic activation of hydrocarbons and hydrogen by persis- 
tent radicals]: Final report, 18:9720 (R;US) 

Chemisorption 

Japan's Sunshine Project.: 1991 annual summary of hydrogen 
energy R and D, 18:8188 (1;JP) 

Japan’s Sunshine Project.: 1991 annual summary of hydrogen 
energy R and D, 18:8191 (I;JP) 

Coal 

Basic studies on the effects of coal properties on the liquefaction 
of coal and liquefaction process development, 18:7610 (IA;JP) 

Basic studies on the effects of coal properties on the liquefac- 
tion of coal and liquefaction process development, 18:7566 
(IA;JP;in Japanese) 

Collisions 

Theory of the dissociation dynamics of small molecules on 
metal surfaces: Finite temperature studies: Progress report, 
July 1, 1990—June 30, 1993, 18:11225 (R;US) 

Combustion 

Hydrogen Mixing Studies (HMS): Theory and computational 
model, 18:8827 (R;US) 

Progress in BNL High-Temperature Hydrogen Combustion Re- 
search Program, 18:8214 (R;US) 

Combustion Control 

Japan's Sunshine Project.: 1991 annual summary of hydrogen 
energy R and D, 18:8188 (I;JP) 

Japan's Sunshine Project.: 1991 annual summary of hydrogen 
energy R and D, 18:8191 (I;JP) 

Combustion Kinetics 

Japan's Sunshine Project.: 1991 annual summary of hydrogen 
energy R and D, 18:8191 (I;JP) 

Japan's Sunshine Project.: 1991 annual summary of hydrogen 
energy R and D, 18:8188 (I;JP) 

Consumption Rates 

Advanced direct liquefaction concepts for PETC generic units: 
Quarterly technical progress report, July 1992—September 
1992, 18:7557 (R;US) 

De-Excitation 

Decay of the quasi-stationary state in shaking-type collisions 

processes, 18:11020 (R;RU;In Russian) 


HYDROGEN 
Monitoring 


Detonations 

Progress in BNL High-Temperature Hydrogen Combustion Re- 

search Program, 18:8214 (R;US) 
Dilution 

Research and development of photovoltaic power system.: Re- 
search and development of amorphous solar cells (study of 
photo-CVD mechanism and film quiality of a-Si:H), 18:8307 
(IA;JP) 

Research and development of photovoltaic power system.: Re- 
search and development of amorphous solar cells (study of 
photo-CVD mechanism and film quality of a-Si:H), 18:8291 
(IA;JP;In Japanese) 

Electrolysis 

Japan’s Sunshine Project.: 1991 annual summary of hydrogen 
energy R and D, 18:8188 (1;JP) 

Japan’s Sunshine Project.: 1991 annual summary of hydrogen 
energy R and D, 18:8191 (1;JP) 

Energy 

Japan's Sunshine Project.: 1991 annual summary of hydrogen 
energy R and D, 18:8188 (I;JP) 

Japan’s Sunshine Project.: 1991 annual summary of hydrogen 
energy R and D, 18:8191 (I;JP) 

Energy Storage 

Japan's Sunshine Project.: 1991 annual summary of hydrogen 
energy R and D, 18:8191 (|;JP) 

Japan's Sunshine Project.: 1991 annual summary of hydrogen 
energy R and D, 18:8188 (I;JP) 

Studies on storage and transportation of hydrogen.: Storage of 
hydrogen by metal hydride, 18:8207 (IA;JP;In Japanese) 

Studies on storage and transportation of hydrogen.: Storage of 
hydrogen by metal hydride, 18:8210 (IA;JP) 

Studies on storage and transportation of hydrogen.: Transporta- 
tion of hydrogen by metal hydrides, 18:8209 (IA;JP) 

Studies on storage and transportation of hydrogen.: Transporta- 
tion of hydrogen by metal hydrides, 18:8206 (IA;JP;In 
Japanese) 

Enrichment 

Japan’s Sunshine Project.: 1991 annual summary of hydrogen 
energy R and D, 18:8188 (I;JP) 

Japan’s Sunshine Project.: 1991 annual summary of hydrogen 
energy R and D, 18:8191 (I;JP) 

Studies on storage and transportation of hydrogen.: Storage of 
hydrogen by metal hydride, 18:8207 (IA;JP;In Japanese) 

Studies on storage and transportation of hydrogen.: Storage of 
hydrogen by metal hydride, 18:8210 (IA;JP) 

Gas Turbines 

Japan’s Sunshine Project.: 1991 annual summary of hydrogen 
energy R and D, 18:8188 (I;JP) 

Japan's Sunshine Project.: 1991 annual summary of hydrogen 
energy R and D, 18:8191 (I;JP) 

Hydrogen Production 

Japan’s Sunshine Project.: 1991 annual summary of hydrogen 
energy R and D, 18:8191 (I;JP) 

Japan's Sunshine Project.: 1991 annual summary of hydrogen 
energy R and D, 18:8188 (1;JP) 

Ignition 

Japan's Sunshine Project.: 1991 annual summary of hydrogen 
energy R and D, 18:8191 (1;JP) 

Japan’s Sunshine Project.: 1991 annual summary of hydrogen 
energy R and D, 18:8188 (1;JP) 

Progress in BNL High-Temperature Hydrogen Combustion Re- 
search Program, 18:8214 (R;US) 

lon-Atom Collisions 

Electron-electron interactions in fast neutral-neutral collisions, 
18:11169 (R;US) 

Negative ion detachment cross sections: Interim progress re- 
port, 18:11166 (R;US) 

lon-Molecule Collisions 

Negative ion detachment cross sections: Interim progress re- 

port, 18:11166 (R;US) 
Monitoring 

Cyclic gas releases in Hanford Site nuclear waste tanks, 

18:8007 (R;US) 
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HYDROGEN 
Nuclear Reaction Analysis 


Nuclear Reaction Analysis 

Application of nuclear reaction analysis to the study of hydrogen 
and benzene adsorption on monocrystals of nickel and of the 
alloy PtsoNiso, 18:9670 (R;FR;In French) 

Production 

Laboratory studies of gas generation for the Waste Isolation Pi- 

lot Plant, 18:7982 (R;US) 
Quantitative Chemical Analysis 

Basic studies on the effects of coal properties on the liquefac- 
tion of coal and liquefaction process development, 18:7566 
(IA;JP;In Japanese) 

Basic studies on the effects of coal properties on the liquefaction 
of coal and liquefaction process development, 18:7610 (IA;JP) 

Radicals 

Research and development of photovoltaic power system.: Re- 
search and development of amorphous solar cells (study of 
photo-CVD mechanism and film quiality of a-Si:H), 18:8307 
(IA;JP) 

Research and development of photovoltaic power system.: Re- 
search and development of amorphous solar cells (study of 
photo-CVD mechanism and film quality of a-Si:H), 18:8291 
(IA;JP;In Japanese) 

Reduction 

The hydrogen reduction kinetics of uranium trioxide, 18:9758 

(R;CN;In Chinese) 
Safety Engineering 

Studies on safety of hydrogen.: Prevention of hydrogen environ- 
ment embrittlement, 18:8213 (IA;JP) 

Studies on safety of hydrogen.: Prevention of hydrogen environ- 
mental embrittlement, 18:8212 (IA;JP;in Japanese) 

Separation Processes 

Gas separations using ceramic membranes, 18:7537 (R;US) 

Hydrogen separation by ceramic membranes in coal gasifica- 
tion: Quarterly progress report, April 1, 1992—June 30, 1992, 
18:8187 (R;US) 

Silanes 

Research and development of photovoltaic power system.: Re- 
search and development of amorphous solar cells (study of 
photo-CVD mechanism and film quiality of a-Si:H), 18:8307 
(IA;JP) 

Research and development of photovoltaic power system.: Re- 
search and development of amorphous solar cells (study of 
photo-CVD mechanism and film quality of a-Si:H), 18:8291 
(IA;JP;In Japanese) 

Spin Orientation 

EPR spectroscopy of spin-polarized atomic hydrogen in a gas 

phase, 18:10616 (R;RU;In Russian) 
Stabllity 

Stable, high-efficiency amorphous silicon solar cells with low hy- 
drogen content: Annual subcontract report, 1 March 1991-31 
January 1992, 18:8320 (R;US) 

Targets 

Build-up of a liquid hydrogen target with extremely thin windows, 

18:9985 (R;DE;in German) 
HYDROGEN 1 MINUS BEAMS 

CAP-144 vacuum system, 18:9939 (R;UA;Iin Russian) 

H- beam neutralization measurements in a solenoidal beam 
transport system, 18:9995 (R;US) 

The BNL polarized H- ion source development program, 
18:9956 (R;US) 

HYDROGEN 2 

See DEUTERIUM 
HYDROGEN 3 

See TRITIUM 
HYDROGEN CHLORIDES 

See HYDROCHLORIC ACID 
HYDROGEN DEUTERIDE 

Theory of the’ dissociation dynamics of small molecules on 
metal surfaces: Finite temperature studies: Progress report, 
July 1, 1990—June 30, 1993, 18:11225 (R;US) 

HYDROGEN FLUORIDES 

See HYDROFLUORIC ACID 
HYDROGEN HYDROXIDES 

See WATER 
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HYDROGEN IONS 1 MINUS 

Negative ion detachment cross sections: Interim progress re- 

port, 18:11166 (R;US) 
HYDROGEN IONS 1 PLUS 
Electron-electron interactions in fast neutral-neutral collisions, 
18:11169 (R;US) 

HYDROGEN MINUS 1 BEAMS 

See HYDROGEN 1 MINUS BEAMS 
HYDROGEN NITRATES 

See NITRIC ACID 
HYDROGEN PHOSPHATES 

See PHOSPHORIC ACID 
HYDROGEN PRODUCTION 

Hydrogen separation by ceramic membranes in coal gasifica- 
tion: Quarterly progress report, January 1, 1992—March 31, 
1992, 18:8186 (R;US) 

Anaerobic Conditions 

A review of the feasibility of using a system based upon photobi- 
ology as a large scale source of renewable energy, 18:8314 
(R;GB) 

Bacteria 

A review of the feasibility of using a system based upon photobi- 
ology as a large scale source of renewable energy, 18:8314 
(R;GB) 

Building Materials 

Development of coal-based hydrogen production technology.: 
Development and evaluation of materials for slagging gasi- 
fiers, 18:8197 (IA;JP;In Japanese) 

Development of coal-based hydrogen production technology.: 
Development and evaluation of materials for slagging gasi- 
fiers, 18:8201 (IA;JP) 

Chemical Feedstocks 

Development of coal-based hydrogen production technology.: 
Development and evaluation of materials for slagging gasi- 
fiers, 18:8201 (IA;JP) 

Development of coal-based hydrogen production technology.: 
Development and evaluation of materials for slagging gasi- 
fiers, 18:8197 (IA;JP;In Japanese) 

Development of coal-based hydrogen production technology.: 
Research on support for design and operation of pilot plant, 
18:8196 (IA;JP;in Japanese) 

Development of coal-based hydrogen production technology.: 
Research on support for design and operation of pilot plant, 
18:8200 (IA;JP) 

Coal 

Development of coal-basaed hydrogen production technology.: 
Research on cleaning and handling of low-rank coals, 
18:8199 (IA;JP) 

Development of coal-based hydrogen production technology.: 
Design, construction and operational research of a pilot plant 
for coal-based hydrogen production, 18:8198 (IA;JP) 

Development of coal-based hydrogen production technology.: 
Design, construction and operational research of a pilot plant for 
coal-based hydrogen production, 18:8194 (IA;JP;In Japanese) 

Development of coal-based hydrogen production technology.: 
Development and evaluation of materials for slagging gasi- 
fiers, 18:8197 (IA;JP;in Japanese) 

Development of coal-based hydrogen production technology.: 
Development and evaluation of materials for slagging gasi- 
fiers, 18:8201 (IA;JP) 

Development of coal-based hydrogen production technology.: 
Research on cleaning and handling of low-rank coals, 
18:8195 (IA;JP;In Japanese) 

Development of coal-based hydrogen production technology.: 
Research on support for design and operation of pilot plant, 
18:8200 (IA;JP) 

Development of coal-based hydrogen production technology.: 
Research on support for design and operation of pilot plant, 
18:8196 (IA;JP;in Japanese) 

Coal Gasification 

Development of coal-based hydrogen production technology.: 
Design, construction and operational research of a pilot plant 
for coal-based hydrogen production, 18:8198 (IA;JP) 





Development of coal-based hydrogen production technology.: 
Design, construction and operational research of a pilot piant for 
coal-based hydrogen production, 18:8194 (IA;JP;In Japanese) 

Development of coal-based hydrogen production technology.: 
Development and evaluation of materials for slagging gasi- 
fiers, 18:8197 (IA;JP;In Japanese) 

Development of coal-based hydrogen production technology.: 
Development and evaluation of materials for slagging gasi- 
fiers, 18:8201 (IA;JP) 

Development of coal-based hydrogen production technology.: 
Research on support for design and operation of pilot plant, 
18:8200 (IA;JP) 

Development of coal-based hydrogen production technology.: 
Research on support for design and operation of pilot plant, 
18:8196 (IA;JP;In Japanese) 

Development of coal-based hydrogen production technology.: 
Research using a pilot plant, 18:8204 (IA;JP;in Japanese) 

Electrolysis 

Studies on production of hydrogen.: Study on solid polymer 
electrolyte water electrolysis, 18:8189 (IA;JP;in Japanese) 

Studies on production of hydrogen.: Study on solid polymer 
electrolyte water electrolysis, 18:8193 (IA; JP) 

Entrainment 

Development of coal-based hydrogen production technology.: 
Design, construction and operational research of a pilot plant for 
coal-based hydrogen production, 18:8194 (IA;JP;In Japanese) 

Development of coal-based hydrogen production technology.: 
Design, construction and operational research of a pilot piant 
for coal-based hydrogen production, 18:8198 (IA;JP) 

Operation 

Development of coal-based hydrogen production technology.: 

Research using a pilot plant, 18:8204 (IA;JP;In Japanese) 
Photolysis 

Research and development of photovoltaic power system.: Re- 
search and development of solar chemical energy conversion 
technology (research on photocatalyst for production of hy- 
drogen from water and fixationof carbon dioxide), 18:8330 
(IA;JP;in Japanese) 

Research and development of photovoltaic power system.: Re- 
search and development of solar chemical energy conversion 
technology (research on photocatalyst for production of hydro- 
gen from water and fixationof carbon dioxide), 18:8387 (IA;JP) 

Photosynthesis 

A review of the feasibility of using a system based upon photobi- 
ology as a large scale source of renewable energy, 18:8314 
(R;GB) 

Pilot Plants 

Development of coal-basaed hydrogen production technology.: 
Research on cleaning and handling of low-rank coals, 
18:8199 (IA;JP) 

Development of coal-based hydrogen production technology.: 
Research on cleaning and handling of low-rank coals, 
18:8195 (IA;JP;In Japanese) 

Development of coal-based hydrogen production technology.: 
Research using a pilot plant, 18:8204 (IA;JP;in Japanese) 

Process Heat 

Trying to help the environment - more on the West Ukraine 

case, 18:8205 (R;AT) 
Regenerative Fuel Cells 

Studies on production of hydrogen.: Study on solid polymer 
electrolyte water electrolysis, 18:8189 (IA;JP;In Japanese) 

Studies on production of hydrogen.: Study on solid polymer 
electrolyte water electrolysis, 18:8193 (IA;JP) 

Reliability 

Development of coal-based hydrogen production technology.: 

Research using a pilot plant, 18:8204 (IA;JP;In Japanese) 
Water 

Studies on production of hydrogen.: Study on solid polymer 
electrolyte water electrolysis, 18:8189 (IA;JP;ln Japanese) 

Studies on production of hydrogen.: Study on solid polymer 
electrolyte water electrolysis, 18:8193 (IA;JP) 

HYDROGEN SULFATES 

See SULFURIC ACID 


IAEA SAFEGUARDS 


HYDROGEN SULFIDES 

Comparative study of the reactions of metal oxides with H2S 
and SOz, 18:9728 (R;US) 

Gas separations using ceramic membranes, 18:7537 (R;US) 

High temperature electrochemical separation of H2S from coal 
gasification process streams: Quarterly progress report, July 
1, 1992—September 30, 1992, 18:7563 (R;US) 

Laboratory studies of gas generation for the Waste Isolation Pi- 
lot Plant, 18:7982 (R;US) 

HYDROGENATION 

Advanced direct liquefaction concepts for PETC generic units: 
Quarterly technical progress report, July 1992-September 
1992, 18:7557 (R;US) 

Rate enhancement for catalytic upgrading coal naphthas: Quar- 
terly progress report, Apri-+-June 1992, 18:7560 (R;US) 

Transportation technology for overseas clean-energies, 18:8253 
(IA;JP;In Japanese) 

Transportation technology for overseas clean-energies, 18:8255 
(IA;JP) 

HYDROTHERMAL CONVECTIVE SYSTEMS 

See HYDROTHERMAL SYSTEMS 

HYDROTHERMAL SYSTEMS 

Data analysis and evaluation on the development of geothermal 
hot water power generation plant.: Analysis and assessment 
on hydrothermal systems, 18:8489 (IA;JP) 

Data analysis and evaluation on the development of geothermal 
hot water power generation piant.: Analysis and assessment 
on hydrothermal systems, 18:8488 (IA;JP;in Japanese) 

Data analysis and evaluation on the development of geothermal 
hot water power generation plant.: Analysis and assessment 
on hydrothermal systems, 18:8489 (IA;JP) 

Data analysis and evaluation on the development of geothermal 
hot water power generation plant.: Analysis and assessment 
on hydrothermal systems, 18:8488 (IA;JP;in Japanese) 

Data analysis and evaluation on the development of geothermal 
hot water power generation piant.: Analysis and assessment 
on hydrothermal systems, 18:8489 (iA;JP) 

Data analysis and evaluation on the development of geothermal 
hot water power generation piant.: Analysis and assessment 
on hydrothermal systems, 18:8488 (IA;JP;in Japanese) 

HYDROXYL IONS 

See ANIONS 
HYPERFRAGMENTS 

See HYPERNUCLE! 
HYPERNUCLE! 

K-harmonics method applied to 
sub(c)sup(9)Be, 18:11006 (IA;IN) 

The weak decay of helium hypernuclei, 18:10946 (R;US) 

HYPERTHERMIA 

Incidence of radiation, hyperthermia, and drug-induced cell 

death (apoptosis) in neonatal tissues, 18:10469 (IA;AU) 


tsub(coverlined) and 


| CODES 
IMPAC: Integrated Management 
18:11539 (CM;US) 
Multigroup calculations using VIM: A user’s guide to ISOVIM, 
18:8803 (R;US) 
IAEA AGREEMENTS 
Agreement of 4 November 1992 between the Government of the 
Republic of Trinidad and Tobago and the International Atomic 
Energy Agency for the application of safeguards in connection 
with the Treaty for the Prohibition of Nuclear Weapons in Latin 
America and the Treaty on the Non-Proliferation of Nuclear 
Weapons, 18:8098 (R;XA;In English, Spanish, French, Russia) 
IAEA SAFEGUARDS 
Agreement of 4 November 1992 between the Government of the 
Republic of Trinidad and Tobago and the International Atomic 
Energy Agency for the application of safeguards in connection 
with the Treaty for the Prohibition of Nuclear Weapons in Latin 
America and the Treaty on the Non-Proliferation of Nuclear 
Weapons, 18:8098 (R;XA;In English, Spanish, French, Russia) 


Planning and Control, 
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IBR-1 


IBR-1 
See IFR REACTOR 
ICE 

Economic assessment of the thin polymer icemaker, 18:9321 
(R;US) 

IDAHO NATIONAL ENGINEERING LABORATORY 

ANL-W 779 pond seepage test, 18:7934 (R;US) 

DOE complex buried waste characterization assessment: Buried 
Waste Integrated Demonstration Program, 18:7975 (R;US) 

Fire hazards analysis of the Radioactive Waste Management 
Complex Air Support Buildings, 18:7938 (R;US) 

INEL Operable Unit 7-13 Retrieva/Ex Situ Thermal Treatment 
configuration options: INEL Buried Waste Integrated Demon- 
stration Systems Analysis project, 18:8073 (R;US) 

Radioactive Waste Management Complex performance assess- 
ment: Draft, 18:7939 (R;US) 

Test Area North Groundwater interim action at Idaho National 
Engineering Laboratory: [Environmental assessment], 
18:8050 (R;US) 

IFR REACTOR 

Leach resistance properties and release processes for salt- 

occluded zeolite A, 18:7904 (R;US) 
IGNITION 

Studies on utilization of hydrogen.: Basic study on hydrogen- 
oxygen combustion system, 18:8216 (IA;JP) 

Studies on utilization of hydrogen.: Basic study on hydrogen- 
oxygen combustion system, 18:8215 (IA;JP;ln Japanese) 

Studies on utilization of hydrogen.: Basic study on hydrogen- 
oxygen combustion system, 18:8216 (IA;JP) 

Studies on utilization of hydrogen.: Basic study on hydrogen- 
oxygen combustion system, 18:8215 (IA;JP;ln Japanese) 

ILVAITE 

Moessbauer study of Mn doped synthetic ilvaite, 18:11158 
(IA;AR) 

IMAGE PROCESSING 

Digital radiography: New principles, components and radiation 
levels of the video chain, 18:10379 (R;NO;In Norwegian) 

High speed, wide area distributed computing for scientific imag- 
ing, 18:11570 (R;US) 

Subroutine functions for generating animation data, 18:9276 
(R;JP;in Japanese) 

IMAGE SCANNERS 

Near-field millimeter-wave imaging for weapon detection, 
18:10151 (R;US) 

Video animation system operators manual, 18:10143 (R;US) 

IMPACT TESTS 

A comparison of the CTH hydrodynamics code with experimen- 
tal data, 18:9868 (R;US) 

Microparticle impacts at ultrahigh velocities and their relation to 
macroparticle impacts, 18:9864 (R;US) 

IMPERMEABLE DRY ROCK 
See HOT-DRY-ROCK SYSTEMS 
IMPURITIES 

See also PLASMA IMPURITIES 

Research and development of photovoltaic power system.: Fun- 
damental research on solar cells(fundamental research on 
new type crystalline solar cells), 18:8281 (IA;JP;In Japanese) 

IN PILE LOOPS 

Isabelle 1: Irradiation loop specialized in power ramps, 18:8902 
(R;FR;In French) 

Osiris reactor: Opera irradiation loop, 18:8901 (R;FR;In French) 

IN-CORE FUEL MANAGEMENT 

See FUEL MANAGEMENT 

IN-SITU PROCESSING 

Potential evaluation of hydrogen peroxide for in-situ bioremedia- 
tion of contaminated subsoils (chances, _ limitations, 
consequences). Final report, 18:10241 (;DE;In German) 

INCIDENTS , 

See ACCIDENTS 

INCINERATION 
See COMBUSTION 
INCLUSIONS 

Basic study on nation-wide and regional geothermal assess- 

ment, 18:8491 (IA;JP;in Japanese) 
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Basic study on nation-wide and regional geothermal assess- 
ment, 18:8495 (IA;JP) 
Basic study on nation-wide and regional geothermal assess- 
ment, 18:8491 (IA;JP;In Japanese) 
Basic study on nation-wide and regional geothermal assess- 
ment, 18:8495 (IA;JP) 
INCOLOY 800 
Codeposition of chromium and silicon onto iron-base alloys via 
pack cementation, 18:9508 (R;US) 
INCOMPRESSIBLE FLOW 
Iterative methods for computing certain eigenvalues of sparse 
nonsymmetric block structured matrices, 18:11494 (RA;US) 
INCONEL 625 
Summary of the WIPP materials interface interactions test: 
Metal corrosion, 18:7981 (R;US) 
INDEPENDENT-PARTICLE MODEL 
See SINGLE-PARTICLE MODEL 
INDIA 
Stalled on the road to the market: Analysis of field experience with 
a project to promote lighting efficiency in India, 18:9180 (R;US) 
INDIAN OCEAN 
Parameterizations in high resolution isopycanl wind-driven 
ocean models: Progress report, August 1, 1992—December 
31, 1992, 18:10302 (R;US) 
INDICATOR SPECIES 
See BIOLOGICAL INDICATORS 
INDIRECT DRIVE LASER IMPLOSION 
Progress and prospects for indirect drive ICF, 18:11440 (R;US) 
INDIUM 115 TARGET 
Angular momentum transfer and energy loss in the 1O+1'5in 
reaction at 100 MeV, 18:11070 (IA;IN) 
Study of the reaction sup(115)In(sup(12)C,sup(11)B)sup(116)Sn, 
18:11075 (IA;IN) 
INDIUM ANTIMONIDES 
Advanced dielectrics for passivation of InSb, 18:9652 (R;US) 
The influence of irradiation conditions, type and concentration of 
impurities on radiation defects characteristics in indium anti- 
monide under electron irradiation, 18:9482 (R;UA;In Russian) 
The use of novel organometallic sources in metal organic chem- 
ical vapor deposition (MOCVD), 18:9517 (R;US) 
INDIUM ARSENIDES 
Radiation defect production in InAs crystals under electron irra- 
diation, 18:9483 (R;UA;In Russian) 
INDIUM PHOSPHIDES 
Exciton magnetoluminescence studies in ordered and disor- 
dered Ino 4gGap.52P semiconductor alloys, 18:9651 (R;US) 
INDONESIA 
Clean coal technology.: Option for Indonesia, 18:7708 (IA;JP) 
INDOOR AIR POLLUTION 
Demand controlled ventilating systems sensor tests, 18:9267 
(R;SE) 
Residential exposures to indoor air pollutants could yield child- 
hood leukemia risk levels similar to those associated with 60 
Hz magnetic fields, 18:10560 (R;US) 
The impact of improved sealing of dwellings on indoor radon 
levels in Arad (Israel), 18:9243 (RA;IL) 
INDUCTION GENERATORS 
Electric emergency braking of a wind-driven induction machine, 
18:8562 (R;SE) 
INDUCTORS 
See SOLENOIDS 
INDUSTRIAL LAUNDRIES 
See LAUNDRIES 
INDUSTRIAL PLANTS 
See also BIOMASS CONVERSION PLANTS 
CHEMICAL PLANTS 
COAL LIQUEFACTION PLANTS 
FEED MATERIALS PLANTS 
PETROLEUM REFINERIES 
WASTE PROCESSING PLANTS 
PIRSEM 1990 project report, 18:9313 (R;FR;In French) 
Second-Generation Pressurized Fluidized Bed Combustion: 
Small gas turbine industrial plant study, 18:7680 (R;US) 





Simulations, evaluations and models. Vol. 1: 
18:8880 (R;DK) 

Situation of energy conservation promotion in Japanese indus- 
tries, 18:9287 (RA;FR) 

Static and low frequency magnetic fields in Norwegian alloy and 
electrolysis plants, 18:10525 (R;NO;in Norwegian) 


INDUSTRIAL SECTOR 
See INDUSTRY 


INDUSTRIALIZED COUNTRIES 
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INDUSTRY 
See also BEVERAGE INDUSTRY 
COAL INDUSTRY 
ELECTRIC POWER INDUSTRY 
FOOD INDUSTRY 
GEOTHERMAL INDUSTRY 
GLASS INDUSTRY 
METAL INDUSTRY 
NATURAL GAS INDUSTRY 
NUCLEAR INDUSTRY 
PLASTICS INDUSTRY 
RUBBER INDUSTRY 
SOLAR INDUSTRY 
TEXTILE INDUSTRY 
FY 1990 annual-report.: Solar energy technology, 18:8317 (R;JP) 
Radionuclides in the forest industry. Radiation protection, 
18:10512 (R;SE;In Swedish) 
Sectoral shift in industrial natural gas demand: A comparison 
with other energy types, 18:7763 (RA;US) 


INFLATIONARY UNIVERSE 
On the generalized Jordan-Brans-Dicke theory, 18:10686 (R;XA) 


INFORMATION 

See also DATA 

Feasibility study to construct information networks for global en- 
vironment R and D, 18:9148 (R;JP;In Japanese) 

IRM Vision 21: Information resources management into the 21st 
Century: A strategic planning program: One year later, 
18:11449 (R;US) 

PEDRO user guide: PC data reporting option, Version 4.1, 
18:7718 (R;US) 

INFORMATION NEEDS 

Discussion, 18:10549 (RA;US) 


INFORMATION RETRIEVAL 
Beyond interlibrary loan state-of-the-art article 
18:11604 (R;US) 
Research on patent information, 18:11599 (IA;JP) 
Research on patent information, 18:11598 (IA;JP;ln Japanese) 
Research on patent information, 18:11599 (IA;JP) 


INFORMATION SYSTEMS 

Annex 1: PETBASE - a database of PET/targetry users and 
sites, 18:8167 (RA;CH) 

Development of technology for entrained flow coal gasification.: 
Development of coal conversion technology data processing 
system, 18:11596 (IA;JP;In Japanese) 

Development of technology for entrained flow coal gasification.: 
Development of coal conversion technology data processing 
system, 18:11597 (IA;JP) 

Development of technology for entrained flow coal gasification.: 
Development of coal conversion technology data processing 
system, 18:11596 (IA;JP;In Japanese) 

Development of technology for entrained flow coal gasification.: 
Development of coal conversion technology data processing 
system, 18:11597 (IA;JP) 

Development of technology for entrained flow coal gasification.: 
Development of coal conversion technology data processing 
system, 18:11596 (IA;JP;In Japanese) 

Development of technology for entrained flow coal gasification.: 
Development of coal conversion technology data processing 
system, 18:11597 (IA;JP) 

Development of technology for entrained flow coal gasification.: 
Development of coal conversion technology data processing 
system, 18:11596 (IA;JP;in Japanese) 
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system, 18:11596 (IA;JP;In Japanese) 

Development of technology for entrained flow coal gasification.: 
Development of coal conversion technology data processing 
system, 18:11597 (IA;JP) 

Development of technology for entrained flow coal gasification.: 
Development of coal conversion technology data processing 
system, 18:11596 (IA;JP;In Japanese) 

Information resource management concepts for records man- 
agers, 18:11603 (R;US) 


INHALATION 
Aries: system for health effects assessment in industrial Risk, 
18:10532 (R;ES) 
Physiological and lavage fluid cytological and biochemical end- 
points of toxicity in the rat, 18:10538 (R;US) 


INHOMOGENEOUS PLASMA 
Generation and radiation of waves at combined frequencies in a 
warm plasma layer, 18:11316 (IA;AR) 
Nonlinear second harmonic generation by light wave-plasma in- 
teraction in oscillating magnetic field, 18:11315 (R;XA) 
Phase mixing and surface wave decay in an inhomogeneous 
plasma, 18:11325 (R;CS) 
Spatial helicon-wave echo in an inhomogeneous magnetized 
plasma, 18:11331 (R;UA) 
Stationary spectra in a quasi neutral current-carrying plasma, 
18:11335 (R;UA) 
INJECTION (BEAMS) 
See BEAM INJECTION 


INLAND WATERWAYS 
Socio-cultural impacts of construction and regulation of the wa- 
terway of Oulujoki river, 18:8258 (R;Fl;in Finnish) 


INNER-SHELL EXCITATION 
Study of open-shell ions in an electron-beam ion trap, 18:11165 
(R;US) 
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Analysis and evaluation for practical application of photovoltaic 
power generation system.: Analysis and evaluation for super 
efficiency solar technologies (investigation on the material 
characteristics and fabrication techniques of chalcopyrite 
based solar cells), 18:8383 (IA;JP;in Japanese) 

Analysis and evaluation for practical application of photovoltaic 
power generation system.: Analysis and evaluation for super 
efficiency solar cell technologies (research and development 
for chalcopyrite and II-VI compound solar cells raman spectra 
of CulnSe2), 18:8382 (IA;JP;in Japanese) 

Analysis and evaluation for practical application of photovoltaic 
power generation system.: Analysis and evaluation for super 
efficiency solar cell technologies (research and development 
for chalcopyrite and II-VI compound solar cells raman spectra 
of CulnSe2), 18:8437 (IA;JP) 

Analysis and evaluation for practical application of photovoltaic 
power generation system.: Analysis and evaluation for super 
efficiency solar cell technologies (characterization of chalcopy- 
rite and II-V compound solar cell materials), 18:8436 (IA; JP) 

Analysis and evaluation for practical application of photovoltaic 
power generation system.: Analysis and evaluation for super 
efficiency solar technologies (investigation on the material 
characteristics and fabrication techniques of chalcopyrite 
based solar cells), 18:8438 (IA;JP) 

Analysis and evaluation for practical application of photovoltaic 
power generation system.: Analysis and evaluation for super 
efficiency solar cell technologies (characterization of char- 
copyrite and Il-V compound solar cell materials), 18:8381 
(IA;JP;In Japanese) 
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Analysis and evaluation for practical application of photovoltaic 
power generation system.: Analysis and evaluation for super 
efficiency solar cell technologies (characterization of chalcopy- 
rite and Il-V compound solar cell materials), 18:8436 (IA;JP) 

Analysis and evaluation for practical application of photovoltaic 
power generation system.: Analysis and evaluation for super 
efficiency solar technologies (investigation on the material 
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Analysis and evaluation for practical application of photovoltaic 
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Analysis and evaluation for practical application of photovoltaic 
power generation system.: Analysis and evaluation for super 
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Analysis and evaluation for practical application of photovoltaic 
power generation system.: Analysis and evaluation for super 
efficiency solar cell technologies (research and development 
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Raman Spectroscopy 

Analysis and evaluation for practical application of photovoltaic 
power generation system.: Analysis and evaluation for super 
efficiency solar cell technologies (research and development 
for chalcopyrite and II-V1 compound solar cells raman spectra 
of CulnSe2), 18:8437 (IA;JP) 

Analysis and evaluation for practical application of photovoltaic 
power generation system.: Analysis and evaluation for super 
efficiency solar cell technologies (research and development 
for chalcopyrite and {I-VI compound solar cells raman spectra 
of CulnSe2), 18:8382 (IA;JP;in Japanese) 
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Analysis and evaluation for practical application of photovoltaic 
power generation system.: Analysis and evaluation for super 
efficiency solar cell technologies (research and development 
for chalcopyrite and !I-V| compound solar cells raman spectra 
of CulnSe2), 18:8437 (iA;JP) 

Analysis and evaluation for practical application of photovoltaic 
power generation system.: Analysis and evaluation for super 
efficiency solar technologies (investigation on the material 
characteristics and fabrication techniques of chalcopyrite 
based solar cells), 18:8383 (IA;JP;in Japanese) 

Analysis and evaluation for practical application of photovoltaic 
power generation system.: Analysis and evaluation for super 
efficiency solar cell technologies (characterization of char- 
copyrite and li-V compound solar cell materials), 18:8381 
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Analysis and evaluation for practical application of photovoltaic 
power generation system.: Analysis and evaluation for super 
efficiency solar cell technologies (characterization of chalcopy- 
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Analysis and evaluation for practical application of photovoltaic 
power generation system.: Analysis and evaluation for super 
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for chalcopyrite and II-VI compound solar cells raman spectra 
of CulnSe2), 18:8382 (IA;JP;In Japanese) 

Analysis and evaluation for practical application of photovoltaic 
power generation system.: Analysis and evaluation for super 
efficiency solar technologies (investigation on the material 
characteristics and fabrication techniques of chalcopyrite 
based solar cells), 18:8438 (IA;JP) 

Thin Films 

Analysis and evaluation for practical application of photovoltaic 
power generation system.: Analysis and evaluation for super 
efficiency solar cell technologies (characterization of char- 
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Analysis and evaluation for practical application of photovoltaic 
power generation system.: Analysis and evaluation for super 
efficiency solar cell technologies (characterization of chalcopy- 
rite and Il-V compound solar cell materials), 18:8436 (IA;JP) 

INORGANIC ION EXCHANGERS 

See also BENTONITE 

MULLITE 
ZEOLITES 
Studies on inorganic exchanger: zirconium antimonate, 18:9711 
(R;IN) 
INSTRUMENTS (MEASURING) 
See MEASURING INSTRUMENTS 
INSULATION (THERMAL) 
See THERMAL INSULATION 
INTEGRAL EQUATIONS 

See also VOLTERRA INTEGRAL EQUATIONS 

Multigrid solvers and related uses, 18:11480 (RA;US) 

Numerical method of singular problems on singular integrals, 
18:11288 (R;CN) 

Sparse preconditioned iterative methods for dense linear sys- 
tems, 18:11484 (RA;US) 

INTEGRATED CIRCUITS 
Sensor-based whole-arm obstacle avoidance utilizing ASIC 
technology, 18:9787 (R;US) 

INTEGRATORS (PULSE) 

See PULSE INTEGRATORS 
INTERACTIVE DISPLAY DEVICES 

Motif, the basics: an overview of the widget set, 18:11535 (R;US) 

Report on the UNIX “tupleviewer” challenge, 18:11584 (R;US) 
INTERACTIVE GRAPHICS 

See INTERACTIVE DISPLAY DEVICES 
INTERCONNECTED POWER SYSTEMS 

Technical development for the practical use of photovoltaic 
power system.: Demonstration research and development of 
interconnection and contro] technology for PV systems, 
18:8423 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Demonstration research and development of 
interconnection and control technology for PV systems, 
18:8368 (IA;JP;In Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Demonstration research and development of 
interconnection and control technology for PV systems, 
18:8423 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Demonstration research and development of 
interconnection and control technology for PV systems, 
18:8368 (IA;JP;In Japanese) 

The Swedish electricity market: From monopoly to competition, 
18:9081 (R;SE) 

INTEREST RATE 

Intergenerational transfers and the social discount rate, 18:9121 

(R;US) 
INTERFACES 

Characterization of internal interfaces by atom probe field ion 
microscopy, 18:9664 (R;US) 

Research and development of photovoltaic power system.: Re- 
search and development of amorphous solar cells (interface 
studies of amorphous silicon), 18:8305 (IA;JP) 

Research and development of photovoltaic power system.: Re- 
search and development of amorphous solar cells (interface 
studies of amorphous silicon), 18:8289 (IA;JP;In Japanese) 

Research and development of photovoltaic power system.: Re- 
search and development of amorphous solar cells (interface 
studies of amorphous silicon), 18:8305 (IA;JP) 

Research and development of photovoltaic power system.: Re- 
search and development of amorphous solar cells (interface 
studies of amorphous silicon), 18:8289 (IA;JP;In Japanese) 

Waste-soil interfaces, 18:10237 (R;NL) 

INTERFEROMETERS 

See also FABRY-PEROT INTERFEROMETER 

A modal test of a space-truss for structural parameter identifica- 
tion, 18:10144 (R;US) 





Commercialization of atom interferometers for borehole gravity 
gradiometry: Quarterly technical progress report, October— 
December 1992, 18:7720 (R;US) 


INTERFEROMETRY 
interferometry with particles of non-zero rest mass, 18:11143 
(R;AU) 


INTERLABORATORY COMPARISONS 
An intercomparison of sampling techniques among five Euro- 
pean laboratories for measurements of radiocaesium in 
upland pasture and soil, 18:10262 (R;DK) 


INTERMEDIATE MASS NUCLEI! 
See also BARIUM 138 
BROMINE 75 
BROMINE 77 
CADMIUM 106 
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CADMIUM 110 
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COPPER 64 
GERMANIUM 64 
GERMANIUM 70 
GERMANIUM 72 
GERMANIUM 74 
HAFNIUM 174 
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IODINE 123 
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IODINE 125 
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NIOBIUM 84 
NIOBIUM 87 
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PALLADIUM 114 
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TECHNETIUM 94 
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YTTRIUM 81 
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YTTRIUM 87 
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ZINC 64 
ZIRCONIUM 80 
ZIRCONIUM 84 
ZIRCONIUM 86 
ZIRCONIUM 90 
ZIRCONIUM 92 
Variation of rotational content in E(2sub(1)sup(+)) with valence 
nucleon pairs, 18:10969 (1A;IN) 


INTERMEDIATE VECTOR BOSONS 
See also W MINUS BOSONS 
W PLUS BOSONS 
Z NEUTRAL BOSONS 
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Particle production and energy flow in W and Z underlying 
events, 18:10831 (R;US) 
Recent results from CDF, 18:10911 (RA;US) 
W, Z, photon physics and a search for new particles with the 
UA2 detector, 18:10938 (RA;US) 
W- and Z-boson production at ep colliders, 18:10844 (R;US) 
INTERMEDIATE-LEVEL RADIOACTIVE WASTES 
Controlling radioactive waste, 18:10498 (RA;DE;in German) 
Disposal of tritium-exposed metal hydrides, 18:8023 (R;US) 
INTERMETALLIC COMPOUNDS 
On thermodynamic properties of heavy fermion systems in mag- 
netic field, 18:11184 (R;XA) 
Results on powder injection molding of Ni3Al and application to 
other intermetallic compositions, 18:9393 (R;US) 
INTERNAL COMBUSTION ENGINES 
See also DIESEL ENGINES 
SPARK IGNITION ENGINES 
TURBOFAN ENGINES 
Demonstration tests of methanol conversion in oil-burning power 
plants.: Research and development of a methanol engine 
system for power generation, 18:8573 (IA;JP;In Japanese) 
Friction microprobe investigation of particle layer effects on slid- 
ing friction, 18:9329 (R;US) 
INTERNAL CONTAMINATION 
See RADIONUCLIDE KINETICS 
INTERNAL CONVERSION 
Development of a 1 KW internal reforming MCFC stack: Fourth 
semi-annual progress report, 18:9210 (R;NL) 
INTERNAL MEDICINE 
See MEDICINE 
INTERNATIONAL AFFAIRS 
See INTERNATIONAL RELATIONS 
INTERNATIONAL COOPERATION 
Japan-Australia solar energy technical cooperative undertaking 
and similar activities with other countries, 18:8267 (IA;JP) 
Japan-Australia solar energy technical cooperative undertaking 
and similar activities with other countries, 18:8264 (IA;JP;In 
Japanese) 
Japan-Australia solar energy technical cooperative undertaking 
and similar activities with other countries, 18:8267 (IA;JP) 
Japan-Australia solar energy technical cooperative undertaking 
and similar activities with other countries, 18:8264 (IA;JP;In 
Japanese) 
Research on International cooperation work in energy technol- 
ogy, 18:9197 (IA;JP;in Japanese) 
Research on International cooperative work in energy technol- 
ogy, 18:9198 (IA;JP) 
INTERNATIONAL RELATIONS 
Stability problems in the 1990s: Is there a role for arms control?, 
18:9352 (RA;US) 
INTERSECTING BEAMS 
See COLLIDING BEAMS 
INVENTIONS 
Small Business Innovation Research, Program solicitation clos- 
ing data: March 8, 1993, 18:9160 (R;US) 
INVERSE SCATTERING PROBLEM 
P-matrix description of the two-particle interaction, 18:10873 
(R;UA) 
INVESTIGATIONS 
12th annual progress report of the coal resources subcommit- 
tee, 18:7668 (I;JP;In Japanese) 
IODINE 
IMPAIR/3: a computer program to analyze the iodine behaviour 
in multi-compartments of a LWR containment, 18:8605 (R;CH) 
IODINE 123 
Band structure of sup(123)I, 18:10951 (IA;IN) 
Design of iodine-123 production technology on IAE cyclotron, 
18:8139 (RA;CH) 
Production of 125] by a small-size cyclotron and synthesis of Na 
123] radiopharmaceutical, 18:9775 (R;RU;In Russian) 
Studies for the production of iodine-123 at the CV-28 cyclotron 
of IPEN-CNEN/SP, 18:8127 (RA;CH) 
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Targetry and target chemistry for the production of rubidium-81 
and iodine-123 at the National Accelerator Centre, 18:8124 
(RA;CH) 

IODINE 124 

Excitation functions of proton induced reactions in natural tel- 
lurium: production of no-carrier added iodine-124 for PET 
applications, 18:8129 (RA;CH) 

fODINE 125 
125|-decay in oligodeoxynucleotides, 18:10459 (IA;AU) 
IODINE 131 
Unusual incident — Radioiodine release to atmosphere Purex 
Plant — September 2, 1963, 18:7846 (R;US) 
IODINE IODIDES 
See IODINE 
ION BEAM INJECTION 
Radio-frequency preinjector, 18:9980 (R;RU;In Russian) 
ION BEAM TARGETS 

3-D study of radiation symmetrization in some indirectly driven 
heavy ion ICF targets, 18:11405 (R;IT) 

Symmetry and stability issues in target design for heavy ion fu- 
sion, 18:11407 (R;IT) 

ION BEAMS 
See also ARGON 40 BEAMS 
DEUTERON BEAMS 
HYDROGEN 1 MINUS BEAMS 
NEON 20 BEAMS 
NEON 22 BEAMS 

lon and electron beam processing of condensed molecular 
solids to form thin films, 18:8169 (R;US) 

Radioactive nuclear beams and the North American IsoSpin 
Laboratory (ISL) initiative, 18:10943 (R;US) 

ION COLLISIONS 
See also ELECTRON-ION COLLISIONS 
ION-ATOM COLLISIONS 
ION-MOLECULE COLLISIONS 

Computer simulation of atomic collision processes in solids, 
18:11224 (R;US) 

ION EXCHANGE CHROMATOGRAPHY 

Anion chromatography: Comparison of eluant pH, concentra- 
tion, and flow rate, 18:9700 (R;US) 

ION EXCHANGE MATERIALS 

See also INORGANIC ION EXCHANGERS 

Cesium separation using crystalline silicotitanate ion exchang- 
ers, 18:9705 (R;US) 

ION EXCHANGE MEMBRANES 
See ION EXCHANGE MATERIALS 
MEMBRANES 
ION IMPLANTATION 

Design of a large-scale plasma source ion implantation experi- 

ment, 18:9486 (R;US) 
ION MICROSCOPY 

Characterization of internal interfaces by atom probe field ion 

microscopy, 18:9664 (R;US) 
ION SOURCES 

CW 8X ion source development, 18:10618 (R;US) 

Development of a 2.45GHz compact higher order mode ECR 
ion source, 18:9971 (R;JP) 

Measurement of work function of a plasma grid in a cesium 
seeded negative ion source, 18:11344 (R;JP;in Japanese) 

Simple optics description of the plasma sheath and plasma 
electrode region, 18:10612 (R;US) 

The BNL polarized H~ ion source development program, 
18:9956 (R;US) 

The magnetic structure calculation for the ion source DECRIS- 
14, 18:9982 (R;RU;In Russian) 

1ON-ATOM COLLISIONS 

Compilation of atomic data for fusion by the ORNL Controlled 
Fusion Atomic Data Center, 18:11289 (R;US) 

Electron-electron interactions in fast neutral-neutral collisions, 
18:11169 (R;US) 

1ON-DRAG ACCELERATORS 
See ELECTRON-RING ACCELERATORS 
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1ON-MOLECULE COLLISIONS 
Compilation of atomic data for fusion by the ORNL Controlled 
Fusion Atomic Data Center, 18:11289 (R;US) 
IONIC REACTIONS 
See IONS 
IONIZATION CALORIMETERS 
See SHOWER COUNTERS 
IONIZATION CHAMBERS 

Establishment and application of standard devices for radioac- 
tivity measurement, 18:10050 (R;CN;In Chinese) 

Experimental data on collection efficiency of ionization chamber 
in pulsed-swept beam, 18:10360 (R;IT) 

Project 8980, Savannah River Plant, 200 Area, Building 232-F: 
Comments on ionization chamber design, 18:8914 (R;US) 

Specific primary ionization induced by minimum ionizing elec- 
trons in CH4, CoHe, CaHg, i-C4H1o, Ar, DME,TEA and TMAE, 
18:10135 (R;IL) 

IONIZING RADIATIONS 
See also COSMIC RADIATION 
GAMMA RADIATION 
X RADIATION 
Radiation sources, radiation environment and risk level at 
Dubna, 18:10494 (R;RU;In Russian) 
IONS 
See also ALUMINIUM IONS 
ANIONS 
CATIONS 
FLUORINE IONS 
IRON IONS 
MAGNESIUM IONS 
MULTICHARGED IONS 
OXYGEN IONS 
PHOSPHORUS IONS 
SULFUR IONS 
TIN IONS 
URANIUM IONS 

Decay of the quasi-stationary state in shaking-type collisions 
processes, 18:11020 (R;RU;In Russian) 

Dynamical chaos of plasma ions in electrostatic waves, 
18:11356 (R;CH) 

Reduction of thallium, uranium and cobalt at the dropping mer- 
cury electrode in presence of 9-fluorenone in aqueous sodium 
perchlorate, 18:9704 (R;AT) 

IRIDIUM COMPLEXES 

Cyclometallated and cyclometalsilylated complexes of transition 
elements as photoredox sensitizers: Progress report for the pe- 
riod December 1, 1991—September 30, 1992, 18:9717 (R;US) 

IRIDIUM SILICIDES 

lon beam synthesis of irSiz by implantation of 2 MeV Ir ions, 

18:9550 (R;US) 
IRON 
Present status of clean coal technology development activities 
in Japan, 18:7709 (IA;JP) 
IRON 55 
A massive neutrino in nuclear beta decay?, 18:10936 (R;US) 
IRON 58 
Evaluation of 5®Fe(n, -y) 5®Fe reaction cross sections and its co- 
variance, 18:11052 (RA;CN) 
IRON ALLOYS 
See also ALLOY-NI43FE33CR16MO3 
ALLOY-NI53CR19FE19NB5MO3 
FERRITE 
IRON BASE ALLOYS 
PERMALLOY 
Crystal Structure 

Detection of inhomogeneities in nanocrystalline alloys, 18:9433 

(IA;AR) 
Ductility 

Effects of rolling on the ductility of 80% tungsten heavy alloy, 

18:9512 (R;US) 
Getters 

Characterization of SAES St198 zirconium-iron-tin alloy, 

18:9523 (R;US) 





Hyperfine Structure 
Influence of surface on the nanocrystalline structure formation, 
18:9440 (IA;AR) 
Moessbauer study of Fe-Al disordered alloys near the critical 
concentration, 18:9463 (IA;AR) 
Magnetic Properties 
The magnetism of metallic manganese alloys, 18:9390 (R;US) 
Milling 
Ball-milling of mixtures of iron and iron boride powders, 18:9436 
(IA;AR) 
Comparison of ball milling of Fe/Cr powders and Fe-Cr crys- 
talline alloy, 18:9435 (IA;AR) 
Moessbauer Effect 
Ball-milling of mixtures of iron and iron boride powders, 18:9436 
(IA;AR) 
Comparison of ball milling of Fe/Cr powders and Fe-Cr crys- 
talline alloy, 18:9435 (IA;AR) 
Contribution to the study of system FeBSn, 18:9437 (IA;AR) 
Detection of inhomogeneities in nanocrystalline alloys, 18:9433 
(IA;AR) 
Influence of surface on the nanocrystalline structure formation, 
18:9440 (IA;AR) 
Mechanical alloying of Hf and Fe powders, 18:9439 (IA;AR) 
Moessbauer study of Fe-Al disordered alloys near the critical 
concentration, 18:9463 (IA;AR) 
On the structure and thermal stability of intermediate composi- 
tion Fe-B rapidly quenched alloys, 18:9438 (IA;AR) 
Phase monitoring during Nd;;5Fe77Bg preparation by the calcio- 
thermic reduction-diffusion process, 18:9444 (IA;AR) 
Structural relaxation on Fe 44NiggB;g amorphous alloy, 18:9449 
(IA;AR) 
The Moessbauer study of the dynamical properties of Cr-Fe 
amorphous mechanical alloyed powders, 18:9434 (IA;AR) 
The structural relaxation of CresFegs amorphous powder ob- 
tained by mechanical alloying, 18:9461 (IA;AR) 
Physical Radiation Effects 
Generalized melting criterion for amorphization, 18:9362 (R;US) 
Powder Metallurgy 
The Moessbauer study of the dynamical properties of Cr-Fe 
amorphous mechanical alloyed powders, 18:9434 (IA;AR) 
The structural relaxation of CrgsFe35 amorphous powder ob- 
tained by mechanical alloying, 18:9461 (IA;AR) 
Powders 
Mechanical alloying of Hf and Fe powders, 18:9439 (IA;AR) 
Quenching 
On the structure and thermal stability of intermediate composi- 
tion Fe-B rapidly quenched alloys, 18:9438 (IA;AR) 
Relaxation 
Structural relaxation on Fe 44NisgB;3 amorphous alloy, 18:9449 
(IA;AR) 
Rolling 
Effects of rolling on the ductility of 80% tungsten heavy alloy, 
18:9512 (R;US) 
Surface Properties 
Influence of surface on the nanocrystalline structure formation, 
18:9440 (IA;AR) 
IRON BASE ALLOYS 
See also CAST IRON 
STEELS 
Amorphous State 
Moessbauer study of amorphous Fe2RE (RE = Ce,Er), 18:9431 
(IA;AR) 
Corrosion 
ANL-3-Corrosion and mechanical properties of alloys in FBC 
and mixed-gas environments, 18:9498 (RA;US) 
Laboratory studies of gas generation for the Waste Isolation Pi- 
lot Plant, 18:7982 (R;US) 
ORNL-2(A)-Environmental effects on iron aluminides, 18:9501 
(RA;US) 
Crack Propagation 
Grain boundary chemistry effects on environment-induced crack 
growth of iron-based alloys, 18:9510 (R;US) 


IRON COMPLEXES 


Crystallization 

Stability of (Fe-TM-M) amorphous alloys: relaxation and crystal- 

lization phenomena, 18:9424 (IA;AR) 
Deformation 

ORNL-3(B)-Responses of metallic and oxide surfaces to defor- 

mation, 18:9502 (RA;US) 
Dittusion Coatings 

OSU-2-Pack cementation diffusion coatings for iron-base alloys: 

codeposition of chromium and silicon, 18:9494 (RA;US) 
Electrochemical Corrosion 

UTN-3-Corrosion of iron aluminides in acidic, basic and chloride 

solutions, 18:9505 (RA;US) 
Embrittlement 

RPI-2-Investigation of moisture-induced embrittlement of iron 

aluminides, 18:9495 (RA;US) 
Erosion 

ORNL-3(B)-Responses of metallic and oxide surfaces to defor- 

mation, 18:9502 (RA;US) 
Grain Growth 

CSM-2-Grain growth kinetics of iron aluminide alloy FA-129, 
18:9490 (RA;US) 

intergranular Corrosion 

Grain boundary chemistry effects on environment-induced crack 
growth of iron-based alloys, 18:9510 (R;US) 

Mechanical Properties 

ANL-3-Corrosion and mechanical properties of alloys in FBC 
and mixed-gas environments, 18:9498 (RA;US) 

INEL-2-The influence of thermomechanical processing on mi- 
crostructure and mechanical properties of Fe3Al alloys, 
18:9491 (RA;US) 

ORNL-2(F)-Development of iron aluminides, 18:9493 (RA;US) 

Microstructure 

INEL-2-The influence of thermomechanical processing on mi- 
crostructure and mechanical properties of Fe3Al alloys, 
18:9491 (RA;US) 

Moessbauer Effect 

Moessbauer study of amorphous Fe2RE (RE = Ce,Er), 18:9431 
(IA;AR) 

Particle size dependence of the Pr2Fe,;7 nitrogenation process, 
18:9426 (IA;AR) 

Oxidation 

ANL-3-Corrosion and mechanical properties of alloys in FBC 

and mixed-gas environments, 18:9498 (RA;US) 
Particle Size 

Particle size dependence of the Pr2Fe;7 nitrogenation process, 

18:9426 (IA;AR) 
Relaxation 

Stability of (Fe-TM-M) amorphous alloys: relaxation and crystal- 

lization phenomena, 18:9424 (IA;AR) 
Stress Corrosion 

Grain boundary chemistry effects on environment-induced crack 

growth of iron-based alloys, 18:9510 (R;US) 
Sulfidation 
ANL-3-Corrosion and mechanical properties of alloys in FBC 
and mixed-gas environments, 18:9498 (RA;US) 
Thermomechanical Treatments 
ORNL-2(F)-Development of iron aluminides, 18:9493 (RA;US) 
IRON BORIDES 

Isomer shift-local structure correlation in iron borides, 18:9573 
(IA;AR) 

Structural dependence upon composition and quenching rate of 
Fe;_,By alloys (0.01<x<0.25), 18:9469 (IA;AR) 

IRON CHLORIDES 
Structure of molten iron chloride, 18:9710 (R;US) 
IRON COMPLEXES 
See also FERRICYANIDES 
FERROCENE 
FERROCYANIDES 

A Moessbauer study of some high-spin and/or low spin iron (Il) 
complexes, 18:9690 (IA;AR) 

Electron delocalization in binuclear organo-iron ion (CN)sFe". 
DTDP.Fe!"'(CN)s, 18:11163 (IA;AR) 
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IRON COMPLEXES 


Moessbauer characterization of iron and cobalt dinitrosyls 
derivates of 1.1’-bis(diphenylphosphino) ferrocene, 18:11188 
(IA;AR) 

IRON COMPOUNDS 
See also IRON BORIDES 
IRON CHLORIDES 
IRON OXIDES 
IRON SILICIDES 
IRON SULFIDES 

Activity testing of fine-particle size, unsupported, iron-based cat- 
alysts, 18:7634 (R;US) 

Anomalous temperature dependence of Fe*+ quadrupole inter- 
action in (ND4)2FeClsH20, 18:11211 (IA;AR) 

Dynamics of impurity atoms, 18:11212 (IA;AR) 

influence of acetate on ferrihydrite crystallization, 18:11206 
(IA;AR) 

Moessbauer and susceptibility studies of FeMoVO7, 18:9454 
(IA;AR) 

Moessbauer effect in the (Sm, _,Yx)Feo, 18:11209 (IA;AR) 

On the structure and Moessbauer spectra of ferrous nitroprus- 
side, 18:9627 (IA;AR) 

Phase segregation and magnetic anisotropy of melt-spun 
YoFe,7C studied by Moessbauer spectroscopy, 18:9458 
(1A;AR) 

The effect of high pressure treatments on the stability of Fe-C- 
O-H20 compounds dispersed in graphite, 18:9626 (IA;AR) 

IRON IONS 

High-resolution measurements, line identification, and spectral 
modeling of Ka transitions in Fe XVIII-XXV, 18:11435 (R;US) 

K6 spectra of heliumlike iron from TFTR plasmas, 18:11371 
(R;US) 

IRON OXIDES 

The peculiarities of the spin glass state in Fe,Mn,_,TiOs, 

18:11217 (R;UA;In Russian) 
IRON SILICIDES 

Synthesis of iron silicides starting with Fe/Si multilayers, 

18:9568 (IA;AR) 
IRON SULFIDES 

Basic research on initial stage of coal liquefaction, 18:7569 
(IA;JP;In Japanese) 

Basic research on initial stage of coal liquefaction, 18:7597 (IA;JP) 

Moessbauer study of iron-vanadium mixed sulfides, 18:9624 
(IA;AR) 

Process Section, Manufacturing Division monthly report, Jan- 
uary 1953, 18:8906 (R;US) 

Studies on the mechanism of direct hydrogenation reaction and 
prevention of coking, 18:7570 (IA;JP;in Japanese) 

Studies on the mechanism of direct hydrogenation reaction and 
prevention of coking, 18:7598 (IA;JP) 

IRRADIATION CAPSULES 
LIPSIE experiment: Pb-17Li irradiation in a water loop with con- 
tinuous tritium determination, 18:11383 (R;FR;In French) 
IRRADIATION CHANNELS 
See EXPERIMENTAL CHANNELS 
IRRADIATION DEVICES 

An intense large-volume uniform source of bremsstrahlung for 

pulsed gamma ray simulation, 18:8181 (R;US) 
IRRADIATION PLANTS 

An overview of industrial irradiation 
Saskatchewan, 18:9900 (IA;CA) 

Safety of industrial irradiation plants, 18:10530 (AV;XA) 

IRRADIATION RIGS 
See IRRADIATION DEVICES 
IRRIGATION 

Technical development for practical use of photovoltaic power 
system.: Research and development of stand alone dis- 
persed photovoltaic system (wind power generation hybrid 
system), 18:8426 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Research and development of stand alone 
diepersed photovoltaic system (wind power generation hybrid 
system), 18:3371 (IA;JP;In Japanese) 


opportunities — in 
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ISING MODEL 

A Moessbauer study on the ising system Fe,Zn;_,Fo below of 
percolation threshold, 18:9451 (IA;AR) 

Derivation of the macroscopic rate equations for the driven diffu- 
sive Ising model at pair level of approximation, 18:10652 (R;XA) 

Recent results of multimagnetical simulations of the Ising model, 
18:11177 (R;US) 

The exact solution of the Ising quantum chain with alternating 
single and sector defects, 18:10589 (R;XA) 

ISOAMYLASE 

See AMYLASE 
ISOBARS (NUCLEON) 

See N*BARYONS 
ISOLATED LOCATIONS 

See REMOTE AREAS 
ISOMER SHIFT 

Isomer shifts in ZroFe and ZrgFe, 18:11160 (IA;AR) 
ISOPROPYLBENZENE 

See CUMENE 
ISOTONES 

See ISOTONIC NUCLEI! 
ISOTONIC NUCLEI 

Isotonic changes of nuclear charge radii, 18:11012 (R;RU) 

Study of Z=64 subshell gap size in N=82 isotones, 18:10954 
(IA;IN) 

ISOTOPE DATING 

Radiogenic age and isotopic studies: Report 5, 18:9671 (R;CA) 
ISOTOPE ENRICHMENT 

See ISOTOPE SEPARATION 
ISOTOPE PRODUCTION 

A helium-3 RFQ accelerator for PET tracer production, 18:8113 
(RA;CH) ; 

Introduction: the changing face of accelerator target physics 
and chemistry, 18:9999 (RA;CH) 

Production of PET radionuclides with a high current electrostatic 
accelerator, 18:9891 (RA;CH) 

Thin window for an 8 MeV helium-3 PET RFQ accelerator tar- 
get, 18:9907 (RA;CH) 

ISOTOPE SEPARATION 
See also ELECTROMAGNETIC ISOTOPE SEPARATION 
LASER ISOTOPE SEPARATION 
ECR plasma source in a flaring magnetic field, 18:9713 (R;FR) 
ISOTOPIC SEPARATION 
See ISOTOPE SEPARATION 
ITER TOKAMAK 

A high performance spectral code for nonlinear MHD stability, 
18:11295 (R;US) 

Analysis of RF and neutral beam heating and current drive in 
Tokamaks, 18:11299 (R;IT) 

Comparative study of low and high aspect ratio devices for ITER 
design options, 18:11425 (R;JP) 

Conceptual design of in-vessel viewing and inspection system 
(IVIS) for international thermonuclear experimental reactor 
(ITER), 18:11423 (R;JP;In Japanese) 

Design considerations for ITER magnet systems, 18:11244 
(RA;US) 

Design of divertor support structure, 18:11419 (R;JP;In Japan- 
ese) 

Fabrication of beryllium spheres and its validation tests, 
18:11420 (R;JP) 

ITER - TVPS remote handling critical design issues: 
18:11390 (R;CA) 

ITER ISS system alternative specification study: Revision 1.0, 
18:11393 (R;CA) 

ITER containment design-assist analysis: Volume 1: Analysis 
methods, models and assumptions, 18:11395 (R;CA) 

ITER containment design-assist analysis: Volume 2: Panel 
strength and containment pressure differential sensitivity 
studies, 18:11396 (R;CA) 

ITER fuel cycle systems layout: Conceptual design revision 2.0, 
18:11384 (R;CA) 

JET contributions to ITER R and D programme, 18:11345 (R;GB) 

Optimization for steady-state and hybrid operations of ITER by 
using scaling models of divertor heat load, 18:11428 (R;JP) 


Final, 





Stability and protection of forced cooling conductor for large su- 

perconducting magnet, 18:11421 (R;JP;ln Japanese) 
ITERATIVE METHODS 

A comparative study of preconditioned Lanczos methods for 
nonsymmetric linear system, 18:11576 (R;US) 

A comparative study of preconditioned Lanczos methods for 
nonsymmetric linear systems, 18:11527 (RA;US) 

A hybrid Arnokii/Faber iterative method for nonsymmetric sys- 
tems of linear equations, 18:11525 (RA;US) 

A parallel restructured version of GMRES(M), 18:11522 (RA;US) 

Accelerating dynamic iteration methods with application to semi- 
conductor device simulation, 18:11530 (RA;US) 

Conjugate gradient and relaxation methods for the compressible 
Euler equations, 18:11514 (RA;US) 

Further experiences with GMRESR, 18:11503 (RA;US) 

Iterative methods for nonsymmetric coupled systems, 18:11529 
(RA;US) 

Matrices that generate the same Krylov varieties, 18:11534 
(RA;US) 

On the use of two QMR algorithms for solving singular systems 
and applications in Markov chain modeling, 18:11531 (RA;US) 

Preconditioned biconjugate gradient iteration for non-Hermitian 
matrices, 18:11528 (RA;US) 

Pseudospectra of differential operators, 18:11526 (RA;US) 

The algebraic Hierarchical basis multigrid method, 18:11532 
(RA;US) 

The effect of interpolation of the rate of convergence in two level 
algorithms for elliptic partial differential equations, 18:11533 
(RA;US) 


J 


J PS-3097 MESONS 

Inclusive x- production in pp collisions at ,/s = 1.8 TeV, 
18:10839 (R;US) 

inclusive J/x, (2S) and b-quark production in pp collisions at 
J/s = 1.8 TeV, 18:10833 (R;US) 

The J/Y electro- and photoproduction at high energies and the 
gluon distribution of the proton, 18:11101 (R;RU) 

Two schemes of n - n’'-mixing, 18:10848 (R;XA) 

J-3105 RESONANCES 
See JPSI-3097 MESONS 
JAERI 

Manual for JSSL (JAERI Scientific Subroutine Library): 4th edi- 

tion, 18:11559 (R;JP;In Japanese) 
JAERI TANDEM ACCELERATOR 
JAERI TANDEM, LINAC and V.D.G. annual report 1991 April 1, 
1991 - March 31, 1992, 18:9905 (R;JP) 
JAILS 
See PUBLIC BUILDINGS 
JAPAN 

Emission control and measurement technology in thermal 
power production in Japan, 18:8590 (R;SE;In Swedish) 

Nation wide geothermal resources exploration project, 18:8492 
(IA;JP;In Japanese) 

Nationwide geothermal resources exploration project, 18:8496 
(IA;JP) 

Outline of energy conservation policy in Japan, 18:9177 (RA;FR) 

Strategy of clean coal technology in Japan, 18:7625 (IA;JP) 

The structure and intensity of energy use: Trends in five OECD 
nations: Revision, 18:9193 (R;US) 

JAPANESE ATOMIC ENERGY RESEARCH INSTITUTE 

See JAERI 

JAUNDICE 

Mother-infant interactions and hospital conditions related to the 
treatment of hyperbilirubinemia in newborns, 18:10382 
(R;NO;In Norwegian) 

Phototherapy in newborns with hyperbilirubinemia - a study of 
phototherapy units and light conditions, 18:10381 (R;NO;In 
Norwegian) 

JENSEN SARCOMA 
See EXPERIMENTAL NEOPLASMS 


JERUSALEM ARTICHOKES 
See SUNFLOWERS 
JET MODEL 
Dijet invariant mass spectrum at CDF, 18:10745 (R;US) 
JET REACTORS 
See JET TOKAMAK 
JET TOKAMAK 

JET contributions to ITER R and D programme, 18:11345 (R;GB) 

Proceedings of the workshop of three large tokamak coopera- 
tion on energy confinement scaling under intensive auxiliary 
heating, May 18 ~ 20, 1992, Naka, 18:11340 (R;JP) 

JFT-2M TOKAMAK 

Annual report of Naka Fusion Research Establishment for the 

period of April 1, 1991 to March 31, 1992, 18:11343 (R;JP) 
JIPPT-2 DEVICE 
High frequency ion Bernstein wave heating experiment on JIPP 
T-IIU tokamak, 18:11362 (R;JP) 
JOB TRAINING 
See TRAINING 
JOINTS (ANATOMY) 
See BONE JOINTS 
JT-60U TOKAMAK 

Annual report of Naka Fusion Research Establishment for the 
period of April 1, 1991 to March 31, 1992, 18:11343 (R;JP) 

Operation of a 20-channel grating polychromator diagnostic sys- 
tem and its application to sawtooth observations in JT-60U, 
18:11339 (R;JP) 

Preliminary design study of a steady state tokamak device, 
18:11426 (R;JP;in Japanese) 

Proceedings of the workshop of three large tokamak coopera- 
tion on energy confinement scaling under intensive auxiliary 
heating, May 18 ~ 20, 1992, Naka, 18:11340 (R;JP) 

JUNCTION DIODES 

Effect of effective mass differences on the tunneling current- 
voltage behaviour of a resonant diode in the presence of 
space charge build-up, 18:11182 (R;XA) 

JUNCTIONS (SEMICONDUCTOR) 
See SEMICONDUCTOR JUNCTIONS 


K 


K REACTOR 
Analysis of debris vacuumed from K-Reactor tank, 18:8978 
(R;US) 
GRIMHX predictions of axial power shapes and xenon worth 
with 3-D depletion modeling, 18:8769 (R;US) 
Heat exchanger restart evaluation: Revision 1, 18:8979 (R;US) 
K-25 PLANT 
See ORGDP 
K01 
See KAONS NEUTRAL SHORT-LIVED 
KO2 
See KAONS NEUTRAL LONG-LIVED 
KAKKONDA GEOTHERMAL FIELD 
Survey on deep seated geothermal resource:drilling and pro- 
duction technology, 18:8498 (R;JP;In Japanese) 
KAON BEAMS 
RF separated kaon and antiproton beam for momenta from 10 
to 20 GeV/C at kaon, 18:9957 (R;FR) 
KAON MINUS REACTIONS 
Study of the multiparticle production in the coherent production 
for x~ 340 GeV/c and K+70 GeV/c interaction with emulsion 
nuclei, 18:11064 (R;XA) 
KAON MINUS-PROTON INTERACTIONS 
Comparison of PWA results of K*K°, 2~ final states produced 
in 8 GeV/c K~p, x~ p and Bp interactions, 18:10811 (R;US) 
KAON PLUS REACTIONS 
Study of the multiparticle production in the coherent production 
for x~ 340 GeV/c and K*70 GeV/c interaction with emulsion 
nuclei, 18:11064 (R;XA) 
KAONS 
Current status of rare kaon decay experiments at Brookhaven, 
18:10909 (RA;US) 
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KAONS 


Off-shell s—d transitions i K-decays, 18:10897 (R;NO) 

Study of stochastic extensions of kinematic equations for kaon 
production below the nucleon-nucleon threshold, 18:11059 
(R;FR;in French) 

The AS = 1 effective non-leptonic Lagrangian in the standard 
model: Dimension eight operators, 18:10755 (R;XA) 

KAONS 1 

See KAONS NEUTRAL SHORT-LIVED 
KAONS 2 

See KAONS NEUTRAL LONG-LIVED 
KAONS NEUTRAL LONG-LIVED 

Latest results on the direct CP violation measurements - e'/e, 
18:10910 (RA;US) 

KAONS NEUTRAL SHORT-LIVED 

Latest results on the direct CP violation measurements - e'/e, 
18:10910 (RA;US) 

KAPPA-725 RESONANCES 

See MESONS 
KEK SYNCHROTRON 

Feasibility of PS-'New Booster’, 18:10038 (R;JP;in Japanese) 
KENYA 

Photovoltaic evaluation study, 18:8315 (R;Fi) 
KERNFORSCHUNGSANLAGE JUELICH 

Radioactive waste management at the Research Centre of 
Juelich, 18:7960 (RA;DE;In German) 

KILNS 
High efficiency shale oil recovery: Fourth quarterly report, Octo- 
ber 1, 1992—December 31, 1992, 18:7781 (R;US) 
KNOCK-ON ELECTRONS 
See ELECTRONS 
KOBAYASHE-MASKAWA MATRIX 

Exponential parametrization of Cabibbo-Kobayashi-Maskawa 
matrix and eigenstates of weak interactions, 18:10744 (R;IT) 

Heavy quark physics and the CKM matrix, 18:10797 (RA;US) 

The decay B — Dzlv using chiral and heavy quark symmetry, 
18:10823 (R;DE) 

KONDO EFFECT 
Synchrotron studies of narrow band materials: Progress report, 
July 1, 1990—June 30, 1993, 18:11249 (R;US) 
KOREA (SOUTH) 
See REPUBLIC OF KOREA 
KRYPTON 

Isotope identification of purified xenon and krypton by low- back- 

ground gamma spectroscopy, 18:9665 (R;US) 
KURCHATOVIUM 
See ELEMENT 104 


L 


L CODES 
Introduction to LATEX, 18:11600 (R;RU;In Russian) 
L REACTOR 
Corrosion of aluminum cladding under optimized water condi- 
tions, 18:8973 (R;US) 
LA REINA REACTOR 
See RESEARCH REACTORS 
LABELLED COMPOUNDS 
See also RADIOPHARMACEUTICALS 
Cryptand [2.2.2}quantitation in the synthesis of 2-[fluorine- 
18}fluoro-2-deoxy-d-glucose, 18:8145 (RA;CH) 
Improvements in quality assurance of 2-[fluorine-18}fluoro-2- 
deoxy-d-glucose, 18:8144 (RA;CH) 
Preparation of '®°Ti and its labelled compound, 18:9760 
(R;CN;In Chinese) 
Reducing radiation exposures to personnel via an inexpensive 
‘general carbon-11 methylation module’, 18:8153 (RA;CH) 
Robotic synthesis of [carbon-11]methionine, 18:8151 (RA;CH) 
The development of ®°™Te-d, 1-HM-PAO: A new radiopharma- 
ceutical for regional cerebral blood perfusion imaging, 
18:9759 (R;CN;in Chinese) 
‘R2D2’, a bedside [oxygen-15]}water infuser, 18:8155 (RA;CH) 
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LABORATORIES 

Statement of Work for services provided by the 222-S Labora- 

tory for Environmental Assurance, 18:9708 (R;US) 
LABORATORY BUILDINGS 

Environmental assessment for the Environmental and Molecular 
Sciences Laboratory at the Hanford Site, Richland, Washing- 
ton, 18:10228 (R;US) 

Seismic and tornado evaluation of Building 221H at the Savan- 
nah River Plant, Aiken, South Carolina, 18:9791 (R;US) 

LABORATORY SCALE EXPERIMENTS 

See BENCH-SCALE EXPERIMENTS 

LAGRANGIAN 
See LAGRANGIAN FUNCTION 
LAGRANGIAN FUNCTION 
Comparative study between cranking method and Lagrangian 
multiplier method, 18:10976 (IA;iN) 
LAMBDA 2282 RESONANCES 
See LAMBDA C PLUS BARYONS 
LAMBDA BARYONS 

See also LAMBDA PARTICLES 

Order-a radiative corrections for semileptonic decays of polar- 
ized baryons, 18:10888 (R;HU) 

LAMBDA C PLUS 
See LAMBDA C PLUS BARYONS 
LAMBDA C PLUS BARYONS 

E691 Dalitz plot analysis of A;* — pK~2z* decays, 18:10813 
(R;US) 

On production of charmed nuclei at cr-factories, 18:11109 (R;RU) 

LAMBDA NEUTRAL 
See LAMBDA PARTICLES 
LAMBDA PARTICLES 
A° - hyperon polarization in p 2°Ne interactions at 300 GeV, 
18:10857 (IA;RU;in Russian) 
Low energy p physics at FNAL, 18:10678 (R;US) 
LAMBDA-2250 RESONANCES 

See LAMBDA C PLUS BARYONS 
LAMBDA-2260 RESONANCES 

See LAMBDA C PLUS BARYONS 
LAMELLAE 

Technical development for the practical use of photovoltaic 
power system.: Development of fabrication technology of tan- 
dem solar cells (amorphous/polycrystalline silicon tandem 
cell), 18:8337 (IA;JP;in Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Development of fabrication technology of tan- 
dem solar cells (amorphous/polycrystalline silicon tandem 
cell), 18:8394 (IA;JP) 

LAMINOGRAPHY 
See TOMOGRAPHY 
LAMPF LINAC 

Monte Carlo based formula for estimating penetration of radia- 
tion shielding at forward angles, 18:9992 (R;US) 

NMS Prototype development final report, 18:9991 (R;US) 

Progress at LAMPF, January—December 1991: Progress report, 
18:10572 (R;US) 

LAND FILLS 
See SANITARY LANDFILLS 
LAND RECLAMATION 

Human health risk assessment screening approach for evaluat- 
ing contaminants at source control and integrator operable 
units, 18:10428 (R;US) 

LANDE FACTOR 
G-factor determination by the electron energy relaxation 
method, 18:11364 (R;NO) 

LANDE G FACTOR 

See LANDE FACTOR 
LANDE INTERVAL FACTOR 

See LANDE FACTOR 
LANDE SPLITTING FACTOR 

See LANDE FACTOR 
LANDFILLS 

See SANITARY LANDFILLS 
LANGMUIR OSCILLATIONS 

See PLASMA WAVES 





LANL 
DOE complex buried waste characterization assessment: Buried 
Waste Integrated Demonstration Program, 18:7975 (R;US) 
Evaluation of E&T pilot course, excavation, trenching and 
shoring taught in Los Alamos, New Mexico, June 12, 1992, 
18:8084 (R;US) 
LANTHANIDES 
See RARE EARTHS 
LANTHANUM 147 
Band structure and signature effects in odd-z rare-earth nuclei, 
18:10952 (IA;IN) 
LANTHANUM COMPOUNDS 
See also LANTHANUM SILICATES 
PLZT 
Electronic structure and high pressure phase transition in LaSb 
and CeSb, 18:11200 (R;XA) 
LANTHANUM SILICATES 
Irradiation-induced amorphization of Cazglag(SiO4)gO2 single 
crystals, 18:9646 (R;US) 
LASER FUSION REACTORS 
Pulse power requirements for large aperture optical switches 
based on plasma electrode Pockels cells, 18:11439 (R;US) 
LASER ISOTOPE SEPARATION 
New technologies for the new age - CRISLA, 18:7818 (IA;CA) 
Two-dimensional numerical simulation for ion collection from 
pulsed laser induced plasma, 18:7819 (R;JP;in Japanese) 
LASER MIRRORS 
COz laser beam propagation with ZnSe optics, 18:9874 (R;US) 
LASER RADIATION 
Enhancing the index of refraction via quantum coherence: 
Quantum noise quenching and applications, 18:10763 (RA;IL) 
Self-focusing of broadband laser pulses in dispersive media, 
18:9885 (R;US) 
LASER TARGETS 
Numerical simulation and analysis of experimental results on 
stimulated Raman scattering in laser-plasma hohiraum tar- 
gets, 18:11284 (R;CN;in Chinese) 
Parameter space for magnetized target fusion, 18:11429 (R;US) 
LASER-PRODUCED PLASMA 
Applications of nanosecond, kilojoule lasers to the basic physics 
of waves in plasmas, 18:11377 (R;US) 
Laser driven hydrodynamic instability experiments, 18:11442 
(R;US) 
LATENT HEAT OF VAPORIZATION 
See VAPORIZATION HEAT 
LATTICE DEFECTS 
See CRYSTAL DEFECTS 
LATTICE FIELD THEORY 
Coherent state approach for the ®-lattice model and phase 
transitions, 18:10717 (R;RU) 
Generalized spin systems and o-models, 18:11231 (R;XA) 
Inversion of the fermion matrix in lattice QCD by means of 
parallel-transported multigrid (PTMG), 18:10674 (R;DE) 
LATTICES (CRYSTAL) 
See CRYSTAL LATTICES 
LATTICES (REACTOR) 
See REACTOR LATTICES 
LAUNDRIES 
Analysis of laundry industry. Extended energy survey reports 
1984-1989, 18:9304 (R;GB) 
LAUSANNE TOKAMAK 
See TCA TOKAMAK 
LAWRENCE BERKELEY LABORATORY 
Certification plan transuranic waste: Hazardous Waste Handling 
Facility, 18:7886 (R;US) 
LAWRENCIUM 
Chemistry of the heaviest elements, 18:9761 (R;DE) 
LAYERS 
[Elemental and multilayer large moment thin film ferromagnets]: 
Progress report, August 1991-{1992], 18:9397 (R;US) 
LEACHATES 
Alternate cover materials, 18:8065 (R;US) 


LEAD-ACID BATTERIES 
Battery Charging 


Coolside waste management research: Quarterly technical 
progress report, January 1, 1992—January 31, 1992, 18:8580 
(R;US) 

LEACHING 

Classification of pulverized coal ash: Part 1: Leaching behav- 
iour of coal fly ash, 18:7643 (R;NL) 

Interpretation of MSWI residue leaching data in relation to uti- 
lization and disposal, 18:10238 (R;NL) 

LEAD 

Photoneutron production using bremsstrahlung from the 14-TW 
pulsed- power HERMES Ill electron accelerator, 18:11125 
(R;US) 

Summary of the WIPP materials interface interactions test: 
Metal corrosion, 18:7981 (R;US) 

LEAD 200 

Production of no-carrier-added thallium-201 by proton bombard- 

ment thallium 205 targets, 18:9773 (R;UA;In Russian) 
LEAD 201 

Production of no-carrier-added thallium-201 by proton bombard- 

ment thallium 205 targets, 18:9773 (R;UA;In Russian) 
LEAD 202 

Production of no-carrier-added thallium-201 by proton bombard- 

ment thallium 205 targets, 18:9773 (R;UA;In Russian) 
LEAD 208 TARGET 

A solvable potential and a new penetrability formula for nucieus- 
nucleus fusion, 18:11090 (iA;IN) 

Experimental studies of pion-nucleus interactions at intermedi- 
ate energies: Annual progress report, 18:11057 (R;US) 

Potential ambiguities in heavy ion scattering, 18:11077 (1A;IN) 

LEAD 210 

Remediation of uranium mill tailings by an integrated biological 

and chemical process, 18:8071 (R;US) 
LEAD BASE ALLOYS 
Study of interactions between liquid lead-lithium alloy and 
austenitic and martensitic steels, 18:9372 (R;FR;In French) 
LEAD METHOD 
See ISOTOPE DATING 
LEAD ZIRCONITE TITANATE 
See PZT 
LEAD-ACID BATTERIES 
Additives 

Technical development for the practical use of photovoltaic 
power system.: Research and development of peripheral 
technology for photovoltaic power systems (research and de- 
velopment of electric storage devices for photovoltaic 
generation system(lead-acid battery for high rate charge- 
discharge use)), 18:8364 (IA;JP;in Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Research and development of peripheral 
technology for photovoltaic power systems (research and de- 
velopment of electric storage devices for photovoltaic 
generation system lead-acid battery for high rate charge- 
discharge use), 18:8419 (IA;JP) 

Anodes 

Technical development for the practical use of photovoltaic power 
system.: Research and development of peripheral technology 
for photovoltaic power systems (research and development of 
storage devices for photovoltaic generation system-deep- 
discharged type lead-acid battery), 18:9100 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Research and development of peripheral 
technology for photovoltaic power systems (research and de- 
velopment of electric storage devices for photovoltaic power 
generation system-deep-discharge type lead-acid battery), 
18:9098 (IA;JP;In Japanese) 

Battery Charging 

Technical development for the practical use of photovoltaic 
power system.: Research and development of peripheral 
technology for photovoltaic power systems (research and de- 
velopment of electric storage devices for photovoltaic 
generation system lead-acid battery for high rate charge- 
discharge use), 18:8419 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Research and development of peripheral 
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LEAD-ACID BATTERIES 
Battery Charging 


technology for photovoltaic power systems (research and de- 
velopment of electric storage devices for photovoltaic 
generation system(lead-acid battery for high rate charge- 
discharge use)), 18:8364 (IA;JP;In Japanese) 

Battery Paste 

Technical development for the practical use of photovoltaic 
power system.: Research and development of peripheral 
technology for photovoltaic power systems (research and de- 
velopment of electric storage devices for photovoltaic 
generation system lead-acid battery for high rate charge- 
discharge use), 18:8419 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Research and development of peripheral 
technology for photovoltaic power systems (research and de- 
velopment of electric storage devices for photovoltaic 
generation system(lead-acid battery for high rate charge- 
discharge use)), 18:8364 (IA;JP;In Japanese) 

Control Systems 

Technical development for the practical use of photovoltaic 
power system.: Research and development of peripheral 
technology for photovoltaic power systems (research and de- 
velopment of electric storage devices for photovoltaic 
generation system(lead-acid battery for high rate charge- 
discharge use)), 18:8364 (IA;JP;ln Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Research and development of peripheral 
technology for photovoltaic power systems (research and de- 
velopment of electric storage devices for photovoltaic 
generation system lead-acid battery for high rate charge- 
discharge use), 18:8419 (IA;JP) 

Corrosion 

Technical development for the practical use of photovoltaic 
power system.: Research and development of peripheral 
technology for photovoltaic power systems (research and de- 
velopment of electric storage devices for photovoltaic 
generation system(lead-acid battery for high rate charge- 
discharge use)), 18:8364 (IA;JP;In Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Research and development of peripheral 
technology for photovoltaic power systems (research and de- 
velopment of electric storage devices for photovoltaic 
generation system lead-acid battery for high rate charge- 
discharge use), 18:8419 (IA;JP) 

Corrosion Resistant Alloys 

Technical development for the practical use of photovoltaic power 
system.: Research and development of peripheral technology 
for photovoltaic power systems (research and development of 
storage devices for photovoltaic generation system-deep- 
discharged type lead-acid battery), 18:9100 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Research and development of peripheral 
technology for photovoltaic power systems (research and de- 
velopment of electric storage devices for photovoltaic power 
generation system-deep-discharge type lead-acid battery), 
18:9098 (IA;JP;in Japanese) 

Cost 

Technical development for the practical use of photovoltaic 
power system.: Research and development of peripheral 
technology for photovoltaic power systems (research and de- 
velopment of electric storage devices for photovoltaic 
generation system lead-acid battery for high rate charge- 
discharge use), 18:8419 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Research and development of peripheral 
technology for photovoltaic power systems (research and de- 
velopment of electric storage devices for photovoltaic 
generation system(lead-acid battery for high rate charge- 
discharge use)), 18:8364 (IA;JP;In Japanese) 

Electric Discharges 

Technical development for the practical use of photovoltaic 
power system.: Research and development of peripheral 
technology for photovoltaic power systems (research and de- 
velopment of electric storage devices for photovoltaic 
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generation system(lead-acid battery for high rate charge- 
discharge use)), 18:8364 (IA;JP;in Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Research and development of peripheral 
technology for photovoltaic power systems (research and de- 
velopment of electric storage devices for photovoltaic 
generation system lead-acid battery for high rate charge- 
discharge use), 18:8419 (IA;JP) 

Electrodes 

Technical development for the practical use of photovoltaic 
power system.: Research and development of peripheral 
technology for photovoltaic power systems (research and de- 
velopment of electric storage devices for photovoltaic 
generation system(lead-acid battery for high rate charge- 
discharge use)), 18:8364 (IA;JP;in Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Research and development of peripheral 
technology for photovoltaic power systems (research and de- 
velopment of electric storage devices for photovoltaic 
generation system lead-acid battery for high rate charge- 
discharge use), 18:8419 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Research and development of peripheral 
technology for photovoltaic power systems (research and de- 
velopment of electric storage devices for photovoltaic power 
generation system-deep-discharge type lead-acid battery), 
18:9098 (IA;JP;in Japanese) 

Technical development for the practical use of photovoltaic power 
system.: Research and development of peripheral technology 
for photovoltaic power systems (research and development of 
storage devices for photovoltaic generation system-deep- 
discharged type lead-acid battery), 18:9100 (IA;JP) 

Electrolytes 

Technical development for the practical use of photovoltaic 
power system.: Research and development of peripheral 
technology for photovoltaic power systems (research and de- 
velopment of electric storage devices for photovoltaic power 
generation system-deep-discharge type lead-acid battery), 
18:9098 (IA;JP;In Japanese) 

Technical development for the practical use of photovoltaic power 
system.: Research and development of peripheral technology 
for photovoltaic power systems (research and development of 
storage devices for photovoltaic generation system-deep- 
discharged type lead-acid battery), 18:9100 (IA; JP) 

Load Management 

Technical development for the practical use of photovoltaic 
power system.: Research and development of peripheral 
technology for photovoltaic power systems (research and de- 
velopment of electric storage devices for photovoltaic 
generation system(lead-acid battery for high rate charge- 
discharge use)), 18:8364 (IA;JP;In Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Research and development of peripheral 
technology for photovoltaic power systems (research and de- 
velopment of electric storage devices for photovoltaic 
generation system lead-acid battery for high rate charge- 
discharge use), 18:8419 (IA;JP) 

Materials Testing 

Technical development for the practical use of photovoltaic power 
system.: Research and development of peripheral technology 
for photovoltaic power systems (research and development of 
storage devices for photovoltaic generation system-deep- 
discharged type lead-acid battery), 18:9100 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Research and development of peripheral 
technology for photovoltaic power systems (research and de- 
velopment of electric storage devices for photovoltaic power 
generation system-deep-discharge type lead-acid battery), 
18:9098 (IA;JP;in Japanese) 

Power Density 

Technical development for the practical use of photovoltaic 
power system.: Research and development of peripheral 
technology for photovoltaic power systems (research and de- 
velopment of electric storage devices for photovoltaic 





generation system(lead-acid battery for high rate charge- 
discharge use)), 18:8364 (IA;JP;In Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Research and development of peripheral 
technology for photovoltaic power systems (research and de- 
velopment of electric storage devices for photovoltaic 
generation system lead-acid battery for high rate charge- 
discharge use), 18:8419 (IA; JP) 

Service Life 

Technical development for the practical use of photovoltaic 
power system.: Research and development of peripheral 
technology for photovoltaic power systems (research and de- 
velopment of electric storage devices for photovoltaic 
generation system lead-acid battery for high rate charge- 
discharge use), 18:8419 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Research and development of peripheral 
technology for photovoltaic power systems (research and de- 
velopment of electric storage devices for photovoltaic power 
generation system-deep-discharge type lead-acid battery), 
18:9098 (IA;JP;In Japanese) 

Technical development for the practical use of photovoltaic power 
system.: Research and development of peripheral technology 
for photovoltaic power systems (research and development of 
storage devices for photovoltaic generation system-deep- 
discharged type lead-acid battery), 18:9100 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Research and development of peripheral 


technology for photovoltaic power systems (research and de- 
velopment of electric storage devices for photovoltaic 
generation system(lead-acid battery for high rate charge- 
discharge use)), 18:8364 (IA;JP;in Japanese) 
Solar Battery Chargers 
Battery compatibility with photovoltaic charge controllers, 


18:8446 (R;US) 
Solar Radiation 

Technical development for the practical use of photovoltaic 
power system.: Research and development of peripheral 
technology for photovoltaic power systems (research and de- 
velopment of electric storage devices for photovoltaic 
generation system lead-acid battery for high rate charge- 
discharge use), 18:8419 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Research and development of peripheral 
technology for photovoltaic power systems (research and de- 
velopment of electric storage devices for photovoltaic 
generation system(lead-acid battery for high rate charge- 
discharge use)), 18:8364 (IA;JP;In Japanese) 

Testing 

Technical development for the practical use of photovoltaic 
power system.: Research and development of peripheral 
technology for photovoltaic power systems (research and de- 
velopment of electric storage devices for photovoltaic 
generation system(lead-acid battery for high rate charge- 
discharge use)), 18:8364 (IA;JP;In Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Research and development of peripheral 
technology for photovoltaic power systems (research and de- 
velopment of electric storage devices for photovoltaic 
generation system lead-acid battery for high rate charge- 
discharge use), 18:8419 (IA;JP) 

LEAK TESTING 

On-line sipping test system, 18:8607 (R;FR) 
LEAKAGE 

See LEAKS 


LEAKS 

Tank 241-SX-115 Leak Assessment, 18:8003 (R;US) 
LEAR 

See CERN LEAR 
LEAST SQUARE FIT 


Preconditioned Toeplitz least squares iterations, 18:11487 
(RA;US) 


LIMESTONE 


LENINGRAD-3 REACTOR 
The incident at the power reactor at Sosnovyj Bor, St. Peters- 
burg, 18:8675 (R;NO;In Norwegian) 
LENSES 
See also ELECTROMAGNETIC LENSES 
COz laser beam propagation with ZnSe optics, 18:9874 (R;US) 
LEPTON-DEUTERON INTERACTIONS 
See DEUTERIUM TARGET 
LEPTON-HADRON INTERACTIONS 

Experimental tests of QCD: Deep inelastic scattering, ete anni- 
hilation and hard hadron-hadron scattering, 18:10796 (RA;US) 

Lepton-hadron scattering from scaling violation to HERA, 
18:10901 (RA;US) 

LEPTON-NUCLEON INTERACTIONS 
See also DEEP INELASTIC SCATTERING 
ELECTRON-NUCLEON INTERACTIONS 
MUON-NUCLEON INTERACTIONS 
NEUTRINO-NUCLEON INTERACTIONS 

Nucleon structure as a background for determination of funda- 

mental parameters, 18:10849 (R;XA) 
LEPTONIC DECAY 

Jet multiplicity in W — Iv at ,/s = 1.8 TeV pf collisions, 
18:10836 (R;US) 

Search for right-handed currents in the decay chain K*- p*v, 
p* +e* pv-bar, 18:10871 (R;JP) 

LEPTONS 
See also ELECTRONS 
MUONS 
NEUTRINOS 

Coherent lepton pair production from relativistic heavy-ion colli- 
sions, 18:10809 (R;US) 

The signature of sequential charged leptons, 18:10915 (R;US) 

LETTUCE 

Persistence of 14C maneb in lettuce plants an soil, 18:10409 
(R;DZ) 

L-DRIFTED GE DETECTORS 

Four-detector spectrometer for investigating complex cascade 
+-decay, 18:10097 (R;RU) 

QLN1: Quantitative Gamma-Ray Spectra Analysis, 18:11541 
(CM;US) 

: Quantitative Gamma-Ray Spectra Analysis, 18:11542 
(CM;US) 
LIBRARIES 
Beyond interlibrary loan state-of-the-art article 
18:11604 (R;US) 
LIE SUPERALGEBRA 
See GRADED LIE GROUPS 
LIFE (SERVICE) 
See SERVICE LIFE 
LIGHT 
See VISIBLE RADIATION 
LIGHT WATER COOLED REACTORS 
See WATER COOLED REACTORS 
LIGHTNING 

See also BALL LIGHTNING 

Local lightning early warning system (LLEWS), Phase 1, 
18:10164 (R;US) 

LIGHTNING ARRESTERS 

Synthetic housed metal oxide surge arresters for medium vok- 
age networks: ENEL’s motivation for their employment and 
relevant testing specifications, 18:9075 (R;IT) 

LIGNITE 

Development of biological coal gasification (MicGAS Process): 
Seventh quarterly report, 18:7544 (R;US) 

The role of catalyst precursor anions in coal gasification: Fourth 
quarterly report, 18:7562 (R;US) 

LIMESTONE 

Comparative study of the reactions of metal oxides with H2S 
and SO2, 18:9728 (R;US) 

Handling, transport and dispersion of sorbent powder for in- 
furnace injection: Final report, June 1, 1990—June 30, 1991, 
18:7657 (R;US) 

Kinetics and structural evolution of sorbents at high temperatures: 
Final report, June 1, 1990-June 30, 1991, 18:7656 (R;US) 


retrieval, 
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LIMESTONE 


Limestone calcination during pulsating combustion, 18:7696 
(R;US) 

Recovery and recycling of limestone in LEC flue gas desulfur- 
ization: Final report, June 1, 1990—August 31, 1991, 18:7658 
(R;US) 

LINACS 
See LINEAR ACCELERATORS 
LINDANE 
Effect of fertilizer and irradiation sterilization on the degradation 
of lindane in soil, 18:10408 (R;DZ) 
LINEAR ACCELERATORS 

See also CEBAF ACCELERATOR 
HILACS 
LAMPF LINAC 
LINEAR COLLIDERS 
QUADRUPOLE LINACS 
STANFORD LINEAR COLLIDER 
WAKEFIELD ACCELERATORS 

Application of passive resonators for control and measurement 
of beam parameters in electron resonance linear accelera- 
tors, 18:9930 (R;UA;In Russian) 

JAERI TANDEM, LINAC and V.D.G. annual report 1991 April 1, 
1991 - March 31, 1992, 18:9905 (R;JP) 

Longitudinal motion in a recirculating machine, 18:9921 (R;FR) 

Multi bunch dynamics in detuned x-band structures, 18:9937 
(R;JP) 

Nonlinear space charge effect of bunched beam in linac, 
18:9924 (R;CN) 

Problems of polarized proton acceleration in the AN SSSR lYal 
meson factory linear accelerator, 18:9927 (IA;RU;In Russian) 

Production and contro! of polarization of e*,e- beams in the 
VLEhPP linear collider, 18:9929 (IA;RU;iIn Russian) 

Proposal of a separated-type proton drift tube linac for a 
medium-energy structure, 18:9986 (R;JP) 

Quadrupole error effects in the Arcs, 18:9919 (R;FR) 

Summary of Working Group 7, Part Il: Linac protection and colli- 
mation of megawatt micron sized 250-500 GeV electron 
beams, 18:10020 (R;US) 

The 400 MeV Linac Upgrade at Fermilab, 18:9897 (R;US) 

LINEAR COLLIDERS 

Coherent pair creation as a positron source for linear colliders, 
18:10016 (R;US) 

[New technology for linear colliders]: Annual progress report 
and renewal proposal, 18:9958 (R;US) 

LIOUVILLE THEOREM 
Solution of a class of Sturm-Liouville problems using the 
Galerkin method with global basis functions, 18:10575 (R;US) 
LIPOPROTEINS 
Lipids: Part of the tangled web, 18:10376 (R;US) 
LIQUEFIED NATURAL GAS 

Assessment of coal hydrogasification, 18:7593 (IA;JP;In Japan- 
ese) 

Assessment of coal hydrogasification, 18:7623 (IA;JP) 

Assessment of coal hydrogasification, 18:7593 (IA;JP;in Japan- 
ese) 

Assessment of coal hydrogasification, 18:7623 (IA;JP) 

LIQUID EFFLUENTS 
See LIQUID WASTES 
LIQUID METAL COOLANT 
See LIQUID METALS 
LIQUID METAL COOLED REACTORS 

See also LMFBR TYPE REACTORS 

Designs for remote inspection of the ALMR Reactor Vessel Aux- 
iliary Cooling System (RVACS), 18:8771 (R;US) 

Sensitivity of performance and safety characteristics of PRISM 
oxide core to design methodologies and possible design opti- 
mization, 18:7822 (R;IT) 

LIQUID METAL TEST FACILITIES 

See TEST FACILITIES 
LIQUID METAL-WATER REACTIONS 

See MOLTEN METAL-WATER REACTIONS 
LIQUID METALS 

Study of interactions between liquid lead-lithium alloy and 
austenitic and martensitic steels, 18:9372 (R;FR;In French) 
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LIQUID WASTES 

See also WASTE WATER 

242-A Evaporator/PUREX Plant Condensate Treatment Facility: 
Delisting petition, 18:7928 (R;US) 

Groundwater impact assessment report for the 400 Area ponds, 
18:8975 (R;US) 

Hanford Site environmental report for calendar year 1991, 
18:8037 (R;US) 

Pilot process waste assessment: Polyurethane foam mixing and 
curing, 18:9307 (R;US) 

Portsmouth Gaseous Diffusion Plant environmental report for 
1991: Volume 4, 18:7817 (R;US) 

RCRA closure plan for the Bear Creek Burial Grounds B Area 
and Walk-in Pits at the Oak Ridge Y-12 Plant, Oak Ridge, 
Tennessee, 18:7922 (R;US) 

Robotic system for decommissioning the Gunite tanks at Oak 
Ridge National Laboratory, Oak Ridge, Tennessee, 18:7911 
(R;US) 

Statement of Work for services provided by the 222-S Labora- 
tory for Environmental Assurance, 18:9708 (R;US) 

LIQUIDS 
See also COAL LIQUIDS 
LIQUID METALS 

Gross alpha/beta determination by liquid scintillation counting, 

18:10136 (R;US) 
LITHIUM 

Differential cross sections at 125 deg C for gamma-rays pro- 
duced from lithium, fluorine, sodium and chlorine under 14.9 
MeV neutron bombardments, 18:11046 (RA;CN) 

Search for dibaryonic de-excitations in relativistic nuclear reac- 
tions, 18:11061 (R;XA) 

LITHIUM 5 
Microscopic structure for five nucleon system, 18:11001 (IA;IN) 
LITHIUM 6 REACTIONS 

The strong absorption model for scattering of ®Li, 18:11062 

(R;XA) 
LITHIUM ALLOYS 

LIPSIE experiment: Pb-17Li irradiation in a water loop with con- 
tinuous tritium determination, 18:11383 (R;FR;In French) 

Study of interactions between liquid lead-lithium alloy and 
austenitic and martensitic steels, 18:9372 (R;FR;In French) 

LITHIUM COMPOUNDS 

See also LITHIUM HYDRIDES 

Purification of lithium salts by CSA continuous countercurrent 
ion exchange: Final report, 18:9709 (R;US) 

LITHIUM DEUTERIDES 

Lighter Alkali hydride and deuteride 1: Electronic properties of 

pure solids, 18:9561 (R;XA) 
LITHIUM HYDRIDES 

See also LITHIUM DEUTERIDES 

Lighter Alkali hydride and deuteride 1: Electronic properties of 
pure solids, 18:9561 (R;XA) 

Polarization of irradiated lithium hydride, 18:9994 (R;US) 

LIXIVIATION 
See LEACHING 
LMFBR TYPE REACTORS 
See also EBR-2 REACTOR 
SUPER PHENIX REACTOR 
Cladding and wrapper development for fast breeder reactor high 
performance, 18:8770 (R;FR) 
LNG 
See LIQUEFIED NATURAL GAS 
LNG PLANTS 
LNG plants in the US and abroad (Liquefied Natural Gas 
(LNG)), 18:7750 (R;US) 

LOAD (DYNAMIC) 

See DYNAMIC LOADS 
LOADING (REACTOR) 

See REACTOR FUELING 
LOADING MACHINES (REACTOR) 

See REACTOR CHARGING MACHINES 
LOADS (STATIC) 

See STATIC LOADS 





LOCA 
See LOSS OF COOLANT 
LOCALIZATION (BIOLOGICAL) 
See BIOLOGICAL LOCALIZATION 
LOCKS (SECURITY) 
See PHYSICAL PROTECTION DEVICES 
LOFT REACTOR 
MELCOR 1.8.1 Assessment: LOFT integral experiment LP-FP- 
2, 18:9064 (R;US) 
LOGGING WHILE DRILLING 
See MWD SYSTEMS 
LOGIC (MATHEMATICS) 
See MATHEMATICAL LOGIC 
LOOPS (IN PILE) 
See IN PILE LOOPS 
LORENTZ GROUPS 
Duality for multiparametric quantum GL(n) and for a Lorentz 
quantum group, 18:10681 (R;XA) 
LOS ALAMOS MESON PHYSICS FACILITY 
See LAMPF LINAC 
LOS ALAMOS NATIONAL LABORATORY 
See LANL 
LOSS OF COOLANT 
Comparison of FIREBIRD-3 MOD1 and CATHENA predictions 
of plant transients and small LOCA, 18:8729 (IA;CA) 
Validation of CATHENA at high-temperature conditions using 
CHAN Thermal-Chemical experiment results, 18:8701 (IA;CA) 
Validation of CATHENA at high-temperature conditions using 
CHAN thermal-chemical experiment results, 18:8733 (IA;CA) 
LOSS OF FLUID TEST REACTOR 
See LOFT REACTOR 
LOST CIRCULATION 
Development of geothermal hot water power generation plant.: 
Development of techniques to control lost circulation in 
geothermal wells, 18:8514 (IA;JP;in Japanese) 
LOUISIANA 
Gas Research Institute wetland research program, 18:7770 
(R;US) 
LOVIISA-1 REACTOR 
Operation of Finnish nuclear power plants: Quarterly report 1st 
quarter, 1992, 18:8606 (R;Fl) 
LOVIISA-2 REACTOR 
Operation of Finnish nuclear power plants: Quarterly report ist 
quarter, 1992, 18:8606 (R;Fl) 
LOW ALLOY STEELS 
WHC-2-Electro-spark deposited coatings for protection of mate- 
rials in sulfidizing atmospheres, 18:9497 (RA;US) 
LOW BTU GAS 
Heavy duty gas turbine combustion tests with simulated low 
BTU coal gas, 18:7689 (R;US) 
Second generation PFBC systems research and development: 
Phase 2, Topping combustor testing at UTSI, 18:7679 (R;US) 
LOW DOSE IRRADIATION 
Delayed effects of low level radiation, 18:10480 (IA;AU) 
Mutagenic and carcinogenic effects of low levels of ionizing radi- 
ation, 18:10477 (IA;AU) 
LOW-LEVEL RADIOACTIVE WASTES 
Biodegradation 
Microbiological treatment of low level radioactive waste, 
18:7916 (R;GB) 
Bioreactors 
Microbiological treatment of low level radioactive waste, 
18:7916 (R;GB) 
Decontamination 
Clean option: An alternative strategy for Hanford Tank Waste 
Remediation: Volume 1, Overview, 18:7974 (R;US) 
Ground Disposal 
Lysimeter data as input to performance assessment source 
term codes, 18:7935 (R;US) 
information Systems 
Greater-than-Class-C Low-Level Waste Data Base user’s man- 
ual: National low-level waste management program, 18:7919 
(R;US) 


LUBRICANTS 


Radiation Monitoring 
Controlling radioactive waste, 18:10498 (RA;DE;in German) 
Radioactive Waste Disposal 

Disposal of tritium-exposed metal hydrides, 18:8023 (R;US) 

INEL Mixed and Low-Level Waste Disposal Facility environmen- 
tal compliance plan and schedule, 18:7940 (R;US) 

Low-Level Burial Grounds dangerous waste permit application: 
Request for exemption from lined trench requirements and from 
land disposal restrictions for residual liquid at 218-E-12B Burial 
Ground Trench 94: Supplement 1, Revision 1, 18:7924 (R;US) 

Mass transfer and sorptive properties of geological samples 
from the Drigg site, 18:7902 (R;GB) 

Mix ratio measurements of pozzolanic blends by Fourier transform 
infrared-attenuated total reflectance method, 18:8005 (R;US) 

Performance of a feasibility study for remediation of WAG 6 at 
Oak Ridge National Laboratory, 18:8045 (R;US) 

Radioactive Waste Management Complex performance assess- 
ment: Draft, 18:7939 (R;US) 

The performance assessment process for DOE low-level waste 
disposal facilities, 18:8016 (R;US) 

Radioactive Waste Management 

1991 annuai report on low-level radioactive waste management 
progress: Report to Congress in response to Public Law 99- 
240, 18:7912 (R;US) 

Alpha low-level stored waste systems design study, 18:7941 
(R;US) 

Radioactive Waste Processing 

Feasibility study for a plasma system to process mixed waste, 
18:7923 (R;US) 

Solutions for Dioctyl Phthalate (DOP) tested high efficiency par- 
ticulate air (HEPA) filters destined for disposal at Hanford, 
Washington, 18:7905 (R;US) 

Treatment methods and waste forms for long-term storage and 
ultimate disposal of radioactive biological materials: National 
Low-Level Waste Management Program, 18:7918 (R;US) 

Radioactive Waste Storage 

Treatment methods and waste forms for long-term storage and 
ultimate disposal of radioactive biological materials: National 
Low-Level Waste Management Program, 18:7918 (R;US) 

Source Terms 

Pennsylvania Source Term Tracking System: National Low- 

Level Waste Management Program, 18:7950 (R;US) 
Underground Disposal 

Mechanisms of contaminant migration from grouted waste, 

18:7936 (R;US) 
Underground Facilities 

Structural design of the intrusion resistant underground struc- 

ture (IRUS), 18:7953 (IA;CA) 
Underground Storage 

Implementation of environmental compliance for operating ra- 
dioactive liquid waste systems at the Oak Ridge National 
Laboratory, 18:7863 (R;US) 

Waste Retrieval 

Final report for the cryogenic retrieval demonstration, 18:7942 
(R;US) 

LOWER HYBRID CURRENT DRIVE 

LHCD (low hybrid current drive) experiment on the HT-6B toka- 
mak, 18:11287 (R;CN) 

On ray stochasticity during lower hybrid current drive in toka- 
maks, 18:11312 (R;FR) 

Wave chaos and the temperature dependence of LHCD effi- 
ciency, 18:11306 (R;FR) 

LUBRICANTS 

See also LUBRICATING OILS 

Compatibility of refrigerants and lubricants with elastomers: 
Quarterly report, 1 October 1992-30 December 1992, 
18:9606 (R;US) 

Compatibility of refrigerants and lubricants with engineering 
plastics: Quarterly technology progress reports, 1 July 1992— 
30 September 1992 [and] 1 October 1992-31 December 
1992, 18:9607 (R;US) 

Materials compatibility and lubricants research on CFC- 
refrigerant substitutes: Quarterly technical progress report, 1 
October 1992-31 December 1992, 18:9604 (R;US) 
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LUBRICANTS 


Solubility, viscosity and density of refrigerant/lubricant mixtures: 
Quarterly technical progress report, 1 October-31 December 
1992, 18:9608 (R;US) 


LUBRICATING OILS 
Compatibility of refrigerants and lubricants with engineering 
plastics: Quarterly technology progress reports, 1 July 1992— 
30 September 1992 [and] 1 October 1992-31 December 
1992, 18:9607 (R;US) 


LUMINESCENT CONCENTRATORS 
Absorption Spectra 

Analysis and evaluation for practical application of photovoltaic 
power generation system.: Analysis and evaluation for practical 
application of advanced solar cells (research on photon qual- 
ity improvement technologies), 18:8476 (IA;JP;In Japanese) 

Analysis and evaluation for practical application of photovoltaic 
power generation system.: Analysis and evaluation for practi- 
cal application of advanced solar cells (research on photon 
quality improvement technologies), 18:8479 (IA;JP) 


Cinnamic Acid 
Analysis and evaluation for practical application of photovoltaic 
power generation system.: Analysis and evaluation for practical 
application of advanced solar celis (research on photon qual- 
ity improvement technologies), 18:8476 (IA;JP;In Japanese) 
Analysis and evaluation for practical application of photovoltaic 
power generation system.: Analysis and evaluation for practi- 
cal application of advanced solar cells (research on photon 
quality improvement technologies), 18:8479 (IA;JP) 
Concentration Ratio 
Analysis and evaluation for practical application of photovoltaic 
power generation system.: Analysis and evaluation for practical 
application of advanced solar cells (research on photon qual- 
ity improvement technologies), 18:8476 (IA;JP;in Japanese) 
Analysis and evaluation for practical application of photovoltaic 
power generation system.: Analysis and evaluation for practi- 
cal application of advanced solar cells (research on photon 
quality improvement technologies), 18:8479 (IA;JP) 


Decomposition 

Analysis and evaluation for practical application of photovoltaic 
power generation system.: Analysis and evaluation for practical 
application of advanced solar cells (research on photon qual- 
ity improvement technologies), 18:8476 (IA;JP;In Japanese) 

Analysis and evaluation for practical application of photovoltaic 
power generation system.: Analysis and evaluation for practi- 
cal application of advanced solar cells (research on photon 
quality improvement technologies), 18:8479 (IA;JP) 


Fluorescence Spectroscopy 

Analysis and evaluation for practical application of photovoltaic 
power generation system.: Analysis and evaluation for practical 
application of advanced solar cells (research on photon qual- 
ity improvement technologies), 18:8476 (IA;JP;In Japanese) 

Analysis and evaluation for practical application of photovoltaic 
power generation system.: Analysis and evaluation for practi- 
cal application of advanced solar cells (research on photon 
quality improvement technologies), 18:8479 (iA;JP) 

Perylene 

Analysis and evaluation for practical application of photovoltaic 
power generation system.: Analysis and evaluation for practi- 
cal application of advanced solar cells (research on photon 
quality improvement technologies), 18:8479 (IA;JP) 

Analysis and evaluation for practical application of photovoltaic 
power generation system.: Analysis and evaluation for practical 
application of advanced solar cells (research on photon qual- 
ity improvement technologies), 18:8476 (IA;JP;ln Japanese) 

Photons 

Analysis and evaluation for practical application of photovoltaic 
power generation system.: Analysis and evaluation for practi- 
cal application of advanced solar cells (research on photon 
quality improvement technologies), 18:8479 (IA;JP) 

Analysis and evaluation for practical application of photovoltaic 
power generation system.: Analysis and evaluation for practical 
application of advanced solar cells (research on photon qual- 
ity improvement technologies), 18:8476 (IA;JP;In Japanese) 
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Quantum Efficiency 

Analysis and evaluation for practical application of photovoltaic 
power generation system.: Analysis and evaluation for practical 
application of advanced solar cells (research on photon qual- 
ity improvement technologies), 18:8476 (IA;JP;in Japanese) 

Analysis and evaluation for practical application of photovoltaic 
power generation system.: Analysis and evaluation for practi- 
cal application of advanced solar cells (research on photon 
quality improvement technologies), 18:8479 (1A; JP) 

Solar Cells 

Analysis and evaluation for practical application of photovoltaic 
power generation system.: Analysis and evaluation for practical 
application of advanced solar cells (research on photon qual- 
ity improvement technologies), 18:8476 (IA;JP;In Japanese) 

Analysis and evaluation for practical application of photovoltaic 
power generation system.: Analysis and evaluation for practi- 
cal application of advanced solar cells (research on photon 
quality improvement technologies), 18:8479 (IA;JP) 

Weathering 

Analysis and evaluation for practical application of photovoltaic 
power generation system.: Analysis and evaluation for practical 
application of advanced solar cells (research on photon qual- 
ity improvement technologies), 18:8476 (IA;JP;In Japanese) 

Analysis and evaluation for practical application of photovoltaic 
power generation system.: Analysis and evaluation for practi- 
cal application of advanced solar cells (research on photon 
quality improvement technologies), 18:8479 (IA;JP) 

LUNAR MATERIALS 

Lunar science measurements and instruments for resource 

characterization, 18:10661 (R;US) 
LUNG CLEARANCE 

A linear, time-varying simulation of the respiratory tract system, 

18:10432 (R;US) 
LURGI-RUHRGAS PROCESS 

Modeling of hydrologic conditions and solute movement in 
processed oil shale waste embankments under simulated cli- 
matic conditions, 18:7786 (R;US) 

LUTETIUM 170 

Application of the -+yy-coincidences method with summation of 
amplitudes of coinciding pulses to investigate radioactive nu- 
clei decay schemes. The scheme of 7-transitions in ‘Lu — 
17°V'b decay, 18:11025 (R;RU;In Russian) 

LWGR TYPE REACTORS 
See also CHERNOBYLSK-4 REACTOR 
LENINGRAD-3 REACTOR 
N-REACTOR 

Influence of fuel clad surface on performance under operational 
and accident conditions, 18:8672 (RA;XA) 

Reactor safety research for reactors in the former USSR, 
18:8660 (I;DE;in German) 

Water chemistry in Soviet nuclear power plants, 18:8625 (RA;XA) 

LWR TYPE REACTORS 
See WATER COOLED REACTORS 
LYMPHOCYTES 

Analysis of copper-binding proteins in mammalian lymphocytes 
using the radionuclide Cu, 18:10483 (IA;AU) 

Apoptosis in lymphoid cells, 18:10471 (IA;AU) 

Biological effects of ©°Co +-ray irradiation on lymphocyte 
chemoluminescence, 18:10424 (R;CN) 

Evidence of different complementation groups amongst human 
genetic disorders characterized by radiosensitivity, 18:10461 
(IA;AU) 

Lymphocyte colony forming units and its application to the study 
of radiosensitivity, 18:10423 (R;CN;In Chinese) 

Micronucleus frequencies in spleen and peripheral blood lym- 
phocytes of the mouse following acute whole body irradiation, 
18:10476 (IA;AU) 

Radioprotective effect of antioxidants on human blood lympho- 
cytes, 18:10421 (R;CN;In Chinese) 

The conversion of excision-repairable DNA lesion to micronuclei 
within one cell cycle in human lymphocytes, 18:10474 (IA;AU) 

The relationship between mode of cell death and sensitivity to 
radiation-induced DNA double strand breakage for mouse 
haemopoietic cell lines, 18:10472 (IA;AU) 





LYMPHOID CELLS 
See LYMPHOCYTES 


M CODES 

Library of subprograms on physical-mechanical properties of H- 
1 alloy fuel element cladding, 18:8833 (R;RU;In Russian) 

MURDAM1.0: Minority Utility Rate Design Assessment Model, 
18:11546 (CM;US) 

MA 754 

See NICKEL BASE ALLOYS 
MA 956 

See IRON BASE ALLOYS 
MACHINE TOOLS 

Machine and process characterization: Final report, 18:9807 
(R;US) 

MAGMA 

Basic study on nation-wide and regional geothermal assess- 
ment, 18:8495 (IA;JP) 

Basic study on nation-wide and regional geothermal assess- 
ment, 18:8491 (IA;JP;In Japanese) 

MAGMAMAX PROCESS 
See BINARY-FLUID SYSTEMS 
MAGNESIUM 

Relativistic mean field study of island of inversion in neutron-rich 

Ne,Na,Mg nuclei, 18:10959 (IA;IN) 
MAGNESIUM 24 TARGET 

Ellipsoidal deformations and fusion barrier decrease, 18:11094 
(IA;IN) 

Excitation function at @cm=90%egree for *4Mg(*4Mg,24Mg)**Mg, 
18:11081 (IA;IN) 

Microscopic nuclear potential for 1©0+*4Mg, 18:11086 (IA;IN) 

Potential ambiguities in heavy ion scattering, 18:11077 (IA;IN) 

Search for strangeness abundant quark-gluon plasma _ in 
nucleus-nucleus collisions, 18:11107 (R;RU) 

MAGNESIUM FLUORIDES 

Recovery of uranium and lining material from magnesium fluo- 

ride slag at UMP, 18:7810 (IA;IN) 
MAGNESIUM IONS 

Excitation mechanisms for XUV and X-ray lasers, 18:11151 

(R;XA) 
MAGNESIUM OXIDES 

Spectrographic determination of impurities in ceramic materials 
for nuclear fusion reactors Ill. Analysis of magnesium oxide, 
18:9660 (R;ES;in Spanish) 

MAGNETIC BREMSSTRAHLUNG 
See SYNCHROTRON RADIATION 
MAGNETIC CONFINEMENT 

Current drive by electron cyclotron waves in stellarators, 
18:11283 (R;ES) 

Plasma transport in mixed magnetic topologies, 18:11380 (R;US) 

MAGNETIC DIPOLES 

Introduction to magnetic resonance and its application to dipole 

magnet testing, 18:10146 (R;US) 
MAGNETIC FIELDS 

Effects of 60-Hz electric and magnetic fields on operant and so- 
cial behavior and on nueroendocrine system of nonhuman 
primates: Final report, October 1, 1988—December 31, 1992, 
18:10561 (R;US) 

Faraday-rotation diagnostics on the CN-Ill generator, 18:10168 
(R;US) 

Introditction to magnetic resonance and its application to dipole 
masnet testing, 18:10146 (R;US) 

Investigation of effects of 60-Hz electric and magnetic fields on 
operant and social behavior and on the neuroendocrine sys- 
tem of nonhuman primates: Annual report, FY1992, 18:10562 
(R;US) 

Multiple coil pulsed magnetic resonance method to measure the 
SSC bending magnet multipole moments: Progress report, 
February 1, 1991—May 31, 1992, 18:11246 (R;US) 

Nonlinear response of the tearing mode to external field pertur- 
bations in a flowing plasma, 18:11354 (RA;CH) 


MAMMALS 


Residential exposures to indoor air pollutants could yield child- 
hood leukemia risk levels similar to those associated with 60 
Hz magnetic fields, 18:10560 (R;US) 

Space expansion and Spline representation of magnetic field 
without symmetric plane, 18:9923 (R;CN;In Chinese) 

Static and low frequency magnetic fields in Norwegian alloy and 
electrolysis plants, 18:10525 (R;NO;In Norwegian) 

MAGNETIC MATERIALS 
See also ANTIFERROMAGNETIC MATERIALS 
FERROMAGNETIC MATERIALS 

Phase analysis of hard magnetic Nd4Fe77B;9 ribbon, 18:9459 
(IA;AR) 

Recent developments in magnetism and magnetic materials, 
18:9450 (IA;AR) 

MAGNETIC PROPERTIES 

Magnetic ordering in Fe-doped Gd2BaCuOs, 18:9465 (IA;AR) 

Magnetic studies on synthetic phosphoferrite 
Fe3**+(H2O)3(PO4)o, 18:9452 (IA;AR) 

[Elemental and multilayer large moment thin film ferromagnets]: 
Progress report, August 1991-[1992], 18:9397 (R;US) 

MAGNETIC RESONANCE 
See also ENDOR 
NUCLEAR MAGNETIC RESONANCE 

Introduction to magnetic resonance and its application to dipole 

magnet testing, 18:10146 (R;US) 
MAGNETIC SPECTROMETERS 

First results from the H1 experiment at HERA. - The H1 detector 
at HERA, 18:10825 (R;DE) 

The H1 detector at HERA, 18:10060 (RA;DE) 

MAGNETIC STORMS 

Solar wind penetration to geostationary altitude during the 

March 1991 magnetic storm, 18:10634 (RA;FR) 
MAGNETIC TESTING 

Micromagnetic surface studies of materials for nondestructive 

evaluation, 18:9862 (R;US) 
MAGNETITE 

Diffusional motion of cations in magnetite from Moessbauer 
spectroscopy, 18:9464 (IA;AR) 

Magnetic study of magnetite with niobium in Nb,Fey3_2,)O4 sto- 
ichiometric system by Moessbauer spectroscopy, 18:9455 
(IA;AR) 

MAGNETIZATION 

Kim model for magnetization of type-ll superconductors, 

18:9381 (RA;US) 
MAGNETOPAUSE 

Can ULF fluctuations observed at the magnetopause play a role 
in anomalous diffusion, 18:10627 (RA;FR) 

Magnetic field reconnection at the dayside magnetopause, 
18:10629 (RA;FR) 

Plasma transport through magnetic boundaries, 18:10626 
(RA;FR) 

MAGNETOSPHERE 
See EARTH MAGNETOSPHERE 
MAGNETOTAIL 
Collisionless magnetotail 
18:10630 (RA;FR) 
MAGNETS 
Estimates of AC losses in ITER PF magnets, 18:11239 (RA;US) 
The FENIX Magnet Facility, 18:11238 (RA;US) 
MAGNOLIOPHYTA 

The implications of concurrent increases in temperature and 
CO? concentration for terrestrial C? photosynthesis, 18:10222 
(R;US) 

MAJORANA THEORY 
Planck scale effects on the Majoron, 18:10754 (R;XA) 
MALFORMATIONS 
Evaluation of the hip joint by computed tomography and ultra- 
sonography, 18:10377 (R;NO) 
MALIGNANCIES 
See NEOPLASMS 
MAMMALS 
Mammals of the Savannah River Site, 18:8039 (R;US) 


reconnection and  substorms, 
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MAMMARY GLANDS 


MAMMARY GLANDS 
Quality assurance in mammography, 18:10378 (R;NO;In Nor- 
wegian) 
MAN 
See also PERSONNEL 
WOMEN 

Conservatism of RADTRAN line-source model for estimating 
worker exposures, 18:8090 (R;US) 

Monochromosomal hybrids for the analysis of the human 
genome: Technical report, 18:10346 (R;US) 

MAN-MACHINE SYSTEMS 

A performance indicator of the effectiveness of human-machine 
interfaces for nuclear power plants, 18:8883 (R;US) 

Analysis of the main factors determining the degree of automa- 
tion in NPPs, 18:8862 (RA;XA) 

Current philosophy in France regarding the required level of au- 
tomation in nuclear power plants and its relationship with the 
role of the operator, 18:8859 (RA;XA) 

The role of automation and humans in nuclear power plants: 
Report prepared within the framwork of the International 
Working Group on Nuclear Power Plant Control and Instru- 
mentation, 18:8853 (R;XA) 

MANAGEMENT 
See also DATA BASE MANAGEMENT 
ENERGY MANAGEMENT 
NUCLEAR MATERIALS MANAGEMENT 
RECORDS MANAGEMENT 
RESOURCE MANAGEMENT 
WASTE MANAGEMENT 

A Grand Strategy System helps managers continuously improve 
their planned strategies, 18:11447 (R;US) 

IMPAC: Integrated Management Planning and Control, 
18:11539 (CM;US) 

MANGANESE 

Estimation of manganese in tailings pliant effluent by ICP-AES, 
18:9681 (IA;IN) 

Magnetic susceptibility of V, Cr, Mn and Mo: Magnetism in Cr 
and Mn, 18:9406 (R;XA) 

Persistent free radical ESR signals in marine bivalve tissues, 
18:10342 (R;US) 

MANGANESE ALLOYS 

See also MANGANESE BASE ALLOYS 

The magnetism of metallic manganese alloys, 18:9390 (R;US) 
MANGANESE BASE ALLOYS 

High energy magnetic excitations in single domain homogeneous 
antiferromagnetic +-Mn(18%Cu) alloy at 10 K, 18:11178(R;US) 

MANGANESE OXIDES 

The peculiarities of the spin glass state in Fe,Mn,_,TiO3, 

18:11217 (R;UA;in Russian) 
MANGANESE TELLURIDES 

Growth and optical characterization of ZnMnTe grown by molec- 

ular beam epitaxy, 18:9654 (R;US) 
MANIPULATORS 

Control and analysis of a single-link flexible beam with experi- 
mental verification: Robotics Technology Development 
Program, 18:9815 (R;US) 

Path planning for manipulators, 18:9819 (R;US) 

Sensor-based whole-arm obstacle avoidance utilizing ASIC 
technology, 18:9787 (R;US) 

MANITOBA 
Radiogenic age and isotopic studies: Report 3, 18:10242 (R;CA) 
Radiogenic age and isotopic studies: Report 4, 18:10243 (R;CA) 
MANUFACTURERS 

An examination of source material requirements contained in 10 
CFR Part 40: Options paper: Discussion of major issues for 
revision, 18:8110 (R;US) 

MANUFACTURING FACILITIES 

See INDUSTRIAL PLANTS 

MAPLE TYPE REACTORS 

Analysis of reactivity feedback effects of void and temperature 

in the MAPLE-X10 reactor, 18:8897 (R;CA) 


Control rod reactivity calibrations for MAPLE-X10, 18:8960 
(IA;CA) 
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Control rod reactivity calibrations for MAPLE-X10, 18:8958 
(IA;CA) 

Preliminary simulation of a postulated loss-of-cooling accident in 
the MAPLE-X10 reactor using the reactor kinetics code tank, 
18:8959 (IA;CA) 

Preliminary, simulation of a postulated loss-of-cooling accident 
in the MAPLE-X10 reactor using the reactor kinetics code 
tank, 18:8961 (IA;CA) 

MAPPING (TOPOLOGICAL) 
See TOPOLOGICAL MAPPING 
MAPPING FIBRATION 
Boundary of Fatou sets of hyperbolic rational maps or degree 
two, 18:10649 (R;XA) 
MARINE VEHICLE ACCIDENTS 
See ACCIDENTS 
MARKET 

A structural comparison of the responses of US natural gas 
models, 18:7753 (RA;US) 

EMF 9 scenario design (EMF WP 9.4), 18:7752 (RA;US) 

Federal energy subsidies: Direct and indirect interventions in 
energy markets (Contains Bibliography.), 18:9110 (R;US) 

MARKET PENETRATION 
See MARKETING RESEARCH 
MARKET SHARES 
See MARKET 
MARKETING RESEARCH 
Market penetration of new energy technologies, 18:9203 (R;US) 
MARMEN EFFECT 
See SHAPE MEMORY EFFECT 
MARSHALL ISLANDS 

Fallout: The experiences of a medical team in the care of a Mar- 
shallese population accidently exposed to fallout radiation, 
18:10416 (R;US) 

MARTENSITIC STEELS 

Cladding and wrapper development for fast breeder reactor high 
performance, 18:8770 (R;FR) 

Pretransformation strain modulations in proper ferroelastics, 
18:9487 (R;US) 

Study of interactions between liquid lead-lithium alloy and 
austenitic and martensitic steels, 18:9372 (R;FR;In French) 

MASS SPECTROMETERS 

Design and construction of a magnetic sector mass spectrome- 
ter, 18:10147 (R;BR;In Portuguese) 

IBM PC based data acquisition and processing package for an 
organic mass spectrometer (VG micro mass 7070F), 
18:10042 (R;IN) 

The PNL high-transmission three-stage mass spectrometer, 
18:10150 (R;US) 

MASS SPECTROSCOPY 
Nontraditional mounting media for the preparation of advanced 
materials, 18:9669 (R;US) 
MASS TRANSFER 
See also ADVECTION 
CONVECTION 

Study on heat and mass transfer between a greenhouse consid- 
ered as a solar air heater and a rock packed bed as ambient 
control system, 18:8277 (1;ES;In Spanish) 

MASSIVE VECTOR-MESON MODEL 
See GLUON MODEL 
MATERIALS 
See also BIOLOGICAL MATERIALS 
BUILDING MATERIALS 
COMPOSITE MATERIALS 
DIELECTRIC MATERIALS 
DOPED MATERIALS 
GLAZING MATERIALS 
HAZARDOUS MATERIALS 
ION EXCHANGE MATERIALS 
LUNAR MATERIALS 
MAGNETIC MATERIALS 
POROUS MATERIALS 
RADIOACTIVE MATERIALS 
REACTOR MATERIALS 
REINFORCED MATERIALS 





SEALING MATERIALS 

SEMICONDUCTOR MATERIALS 

THERMOELECTRIC MATERIALS 

THERMONUCLEAR REACTOR MATERIALS 

TISSUE-EQUIVALENT MATERIALS 
Amorphous State 

Technical development for the practical use of photovoltaic 
power system.: Research of amorphous silicon solar cells, 
18:8350 (IA;JP;In Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Research of amorphous silicon solar cells, 
18:8406 (IA;JP) 

Defects 

Radioactive implants in materials science. Abstracts, 18:9356 

(1;DE) 
Diffusion 

Radioactive implants in materials science. Abstracts, 18:9356 

(1;DE) 
Elasticity 

Theories of elastoplasticity coupled with continuum damage me- 

chanics, 18:9516 (R;US) 
Energy Gap 

Technical development for the practical use of photovoltaic 
power system.: Development of fabrication technology of 
amorphous silicon solar cells (narrow-bandgap materials 
(control of reaction process)), 18:8403 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Development fabrication technology of amor- 
phous silicon solar cells (development of fabrication 
technology of amorphous silicon solar cells key technology), 
18:8345 (IA;JP;In Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Development of fabrication technology of 
amorphous silicon solar cells (narrow-bandgap materials 
(control of reaction process)), 18:8346 (IA;JP;iIn Japanese) 

Technical development for the practical use of photovoltaic power 
system.: Development fabrication technology of amorphous 
silicon solar cells (development of fabrication technology of 
amorphous silicon solar cells key Technology), 18:8401 (IA;JP) 

Geothermal Power Plants 

Studies on geothermal material development, 18:8517 (IA;JP) 

Studies on geothermal material development, 18:8509 (IA;JP;in 
Japanese) 

High Pressure 

Studies on geothermal material development, 18:8517 (IA;JP) 

Studies on geothermal material development, 18:8509 (IA;JP;in 
Japanese) 

Hydrogen 

Technical development for the practical use of photovoltaic 
power system.: Research of amorphous silicon solar cells, 
18:8350 (IA;JP;In Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Research of amorphous silicon solar cells, 
18:8406 (1A;JP) 

lon implantation 

Radioactive implants in materials science. Abstracts, 18:9356 
(1;DE) 

Photovoltaic Conversion 

Technical development for the practical use of photovoltaic 
power system.: Research of amorphous silicon solar cells, 
18:8350 (IA;JP;in Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Research of amorphous silicon solar cells, 
18:8406 (IA;JP) 

Plasticity 

Theories of elastoplasticity coupled with continuum damage me- 

chanics, 18:9516 (R;US) 
Polycrystals 

Technical development for the practical use of photovoltaic 
power system.: Research of amorphous silicon solar cells, 
18:8406 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Research of amorphous silicon solar cells, 
18:8350 (IA;JP;In Japanese) 


MATERIALS TESTING 


Radicals 

Technical development for the practical use of photovoltaic 
power system.: Research of amorphous silicon solar cells, 
18:8350 (IA;JP;In Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Research of amorphous silicon solar cells, 
18:8406 (IA;JP) 

Research Programs 

Materials and Components Technology Division research sum- 

mary, 1991, 18:9355 (R;US) 
Silicon 

Technical development for the practical use of photovoltaic 
power system.: Research of amorphous silicon solar cells, 
18:8406 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Research of amorphous silicon solar cells, 
18:8350 (IA;JP;In Japanese) 

Solar Celis 

Technical development for the practical use of photovoltaic 
power system.: Research of amorphous silicon solar cells, 
18:8350 (IA;JP;in Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Research of amorphous silicon solar cells, 
18:8406 (IA;JP) 

Solar Power Plants 

Technical development for the practical use of photovoltaic 
power system.: Research of amorphous silicon solar cells, 
18:8406 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Research of amorphous silicon solar cells, 
18:8350 (IA;JP;In Japanese) 

Stainless Steels 

Studies on geothermal material development, 18:8509 (IA;JP;In 
Japanese) 

Studies on geothermal material development, 18:8517 (IA;JP) 

Temperature Range 0400-1000 K 

Studies on geothermal material development, 18:8517 (IA;JP) 

Studies on geothermal material development, 18:8509 (IA;JP;In 
Japanese) 

Tracer Techniques 

Radioactive implants in materials science. Abstracts, 18:9356 
(I;DE) 

MATERIALS (ANTIFERROMAGNETIC) 
See ANTIFERROMAGNETIC MATERIALS 
MATERIALS (BIOLOGICAL) 

See BIOLOGICAL MATERIALS 
MATERIALS (BUILDING) 

See BUILDING MATERIALS 
MATERIALS (COMPOSITE) 

See COMPOSITE MATERIALS 
MATERIALS (DIELECTRIC) 

See DIELECTRIC MATERIALS 
MATERIALS (DOPED) 

See DOPED MATERIALS 
MATERIALS (FERROMAGNETIC) 

See FERROMAGNETIC MATERIALS 
MATERIALS (LUNAR) 

See LUNAR MATERIALS 
MATERIALS (MAGNETIC) 

See MAGNETIC MATERIALS 
MATERIALS (POROUS) 

See POROUS MATERIALS 
MATERIALS (REINFORCED) 

See REINFORCED MATERIALS 
MATERIALS (SEMICONDUCTOR) 

See SEMICONDUCTOR MATERIALS 
MATERIALS RECOVERY 

Economic evaluation of inactive uranium mill tailings, Vitro Site, 
Salt Lake City, Utah, 18:7899 (R;US) 

MATERIALS TESTING 

See also NONDESTRUCTIVE TESTING 

On the application of design of experiments to accelerated life 
testing, 18:9866 (R;SE) 
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MATERIALS TESTING 


Recent activities in the VAMAS international cooperation (VA- 
MAS (Versailles Agreement on Advanced Materials and 
Standards)), 18:9858 (RA;US) 

MATERIALS WORKING 
GFT-2D: Graphic interactive forming tool, 18:9347 (R;IT) 
INEL spray-forming research, 18:9161 (R;US) 
MATHEMATICAL LOGIC 

See also ALGORITHMS 

An entry in the 1992 Overbeek theorem-proving contest, 
18:11470 (R;US) 

MATHEMATICAL MODELS 
See also CLIMATE MODELS 
FLOW MODELS 
GENERAL CIRCULATION MODELS 
Modelling of coal combustion in circulating fluidized beds, 
18:7672 (RA;FR) 
MATHEMATICAL SPACE 
See also HAUSDORFF SPACE 
MINKOWSKI SPACE 
PHASE SPACE 
The fundamental group of the complement of complexified real 
arrangements, 18:10691 (R;XA) 
MATRICES 
See also KOBAYASHI-MASKAWA MATRIX 
S MATRIX 

A new subspace iteration for extracting dominant eigenpairs, 
18:11489 (RA;US) 

A quasi-minimal residual squared algorithm for non-Hermitian 
linear systems, 18:11500 (RA;US) 

Further experiences with GMRESR, 18:11503 (RA;US) 

On decreasing the precision of matrix computations, 18:11495 
(RA;US) 

Partitioning a chordal graph into transitive subgraphs for parallel 
sparse triangular solution, 18:11575 (R;US) 

Practical improvement of the divide-and-conquer eigenvalue al- 
gorithms, 18:11488 (RA;US) 

Preconditioned Toeplitz least squares iterations, 18:11487 
(RA;US) 

Recent developments in algebraic multigrid methods, 18:11477 
(RA;US) 

Sparse preconditioned iterative methods for dense linear sys- 
tems, 18:11484 (RA;US) 

The canonical forms of a lattice rule, 18:11469 (R;US) 

MEAN-FIELD THEORY 

Perturbative construction of the periodic orbits of the mean-field 
equations in nuclear physics, 18:11008 (R;FR;In French) 

Variational extensions of the time-dependent mean-field theory, 
18:10704 (R;FR;In French) 

MEASURE THEORY 
On the differentiability of central Cantor sets, 18:10639 (R;XA) 
MEASURED VALUES 
See DATA 
MEASUREMENTS WHILE DRILLING 
See MWD SYSTEMS 
MEASURING INSTRUMENTS 
See also ANEMOMETERS 
BOLOMETERS 
CALORIMETERS 
DOSEMETERS 
FLUORIMETERS 
INTERFEROMETERS 
MOISTURE GAGES 
RADIATION DETECTORS 
RADIOMETRIC GAGES 
THERMOCOUPLES 
THERMOMETERS 

An autonomous expendable conductivity, temperature, depth 
profiler for ocean data collection, 18:10329 (R;US) 

Materials and Components Technology Division research sum- 
mary, 1991, 18:9355 (R;US) 

Performance evaluation of the Enraf-Nonius Model 872 radar 
gage, 18:7977 (R;US) 

Primary Standards Laboratory report, first half 1992, 18:10152 
(R;US) 
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MECHANICAL ENGINEERING 

Iterative solution of Eigenvalue problems in structural dynamics 
via domain decomposition, 18:11516 (RA;US) 

Practical improvement of the divide-and-conquer eigenvalue al- 
gorithms, 18:11488 (RA;US) 

MECHANICAL SHAFTS 

Damping of mechanical resonance and protection against grid 
failure for variable speed wind turbines (IRFLET), 18:8538 
(R;NL) 

MECHANICAL STRUCTURES 

See also SUPPORTS 

Application of identification technique to variable constraints 
model, 18:9793 (R;IT;In Italian) 

The methods of structural reliability analysis, 18:9630 (R;Fl;in 
Finnish) 

MECHANICAL VIBRATIONS 

Damping of mechanical resonance and protection against grid 
failure for variable speed wind turbines (IRFLET), 18:8538 
(R;NL) 

MEDICAL CENTERS 
See MEDICAL ESTABLISHMENTS 
MEDICAL ESTABLISHMENTS 

See also HOSPITALS 

AFBC co-firing of coal and hospital waste: Progress report, 
[February—April 1992], 18:7688 (R;US) 

Biomedical Research Institute, Biomedical Research Founda- 
tion of Northwest Louisiana, Shreveport, Louisiana: 
Environmental assessment, 18:10229 (R;US) 

MEDICAL EXAMINATIONS 

Fallout: The experiences of a medical team in the care of a Mar- 
shallese population accidently exposed to fallout radiation, 
18:10416 (R;US) 

MEDICAL PERSONNEL 

Perception of the nuclear industry by general practitioner in 

Champagne-Ardennes (France), 18:9170 (R;FR;In French) 
MEDICINE 

See also NUCLEAR MEDICINE 

Laser: physics and technology for medical applications, 
18:10368 (IA;AR;In Spanish) 

MEETINGS 

Proceedings of symposium on clean coal technology 1992, 
18:7518 (I;JP) 

Trend of fluidized bed coal combustion techniques.: IEA-AFBC 
agreement meeting, 18:7711 (IA;JP;in Japanese) 

MELANOCYTES 
See ANIMAL CELLS 
MELANOMAS 

Histological examination of melanoma xenografts in the nude 
mouse model: pre and post neutron capture therapy, 
18:10365 (IA;AU) 

Local control of murine melanoma xenografts in nude mice by 
neutron capture therapy, 18:10366 (IA;AU) 

MELATONIN 

Effects of 60-Hz electric and magnetic fields on operant and so- 
cial behavior and on nueroendocrine system of nonhuman 
primates: Final report, October 1, 1988-December 31, 1992, 
18:10561 (R;US) 

MEMBRANES 

See also CELL MEMBRANES 

Analysis and evaluation for practical application of photovoltaic 
power generation system.: Analysis and evaluation of periph- 
eral technology for photovoltaic power system (analysis and 
evaluation on batteries for photovoltaic systems), 18:9101 
(IA;JP) 

Analysis and evaluation for practical application of photovoltaic 
power generation system.: Analysis and evaluation of periph- 
eral technology for photovoltaic power system (analysis and 
evaluation on batteries for photovoltaic systems), 18:9099 
(IA;JP;In Japanese) 

Fabrication of ceramic membrane tubes for direct conversion of 
natural gas, 18:7749 (R;US) 

Gas separations using ceramic membranes, 18:7537 (R;US) 





Hydrogen separation by ceramic membranes in coal gasifica- 
tion: Quarterly progress report, January 1, 1992—March 31, 
1992, 18:8186 (R;US) 

Hydrogen separation by ceramic membranes in coal gasifica- 
tion: Quarterly progress report, April 1, 1992—June 30, 1992, 
18:8187 (R;US) 

Studies on production of hydrogen.: Study on solid polymer 
electrolyte water electrolysis, 18:8193 (IA;JP) 

Studies on production of hydrogen.: Study on solid polymer 
electrolyte water electrolysis, 18:8189 (IA;JP;In Japanese) 

Studies on production of hydrogen.: Study on solid polymer 
electrolyte water electrolysis, 18:8193 (IA; JP) 

Studies on production of hydrogen.: Study on solid polymer 
electrolyte water electrolysis, 18:8189 (IA;JP;In Japanese) 

Studies on production of hydrogen.: Study on solid polymer 
electrolyte water electrolysis, 18:8193 (IA; JP) 

Studies on production of hydrogen.: Study on solid polymer 
electrolyte water electrolysis, 18:8189 (IA;JP;In Japanese) 

MEMORY DEVICES 

Experience with the UniTree mass storage system, 18:11568 

(R;US) 
MERCURY 

As, Hg, Sb and Se determination in biological materials by neu- 
tron activation analysis, 18:9677 (1;BR) 

Measurement control program 092: Mercury in urine: Artificial 
urine versus natural urine external control solutions, 18:10540 
(R;US) 

MERCURY 194 

Nucleonic separation energy as a function of angular momen- 

tum and temperature, 18:10977 (IA;IN) 
MESH GENERATION 

Adaptive meshing in solids, 18:9822 (R;US) 

GJOIN: A program for merging two or more GENESIS 
databases, 18:11578 (R;US) 

MESIC MOLECULES 

See also MUONIC MOLECULES 

Generator coordinate method for (dt), 18:11000 (IA;IN) 
MESON EXCHANGE 

See BOSON-EXCHANGE MODELS 


MESON FACTORIES 
See also LAMPF LINAC 
The DIRC counter: A new type of particle identification device 
for B factories, 18:10128 (R;US) 
MESON RESONANCES 
See MESONS 


MESON-BARYON INTERACTIONS 
Principles of gauge theory of real hadrons: 4. Interaction of 
hadrons in Lorentz-vector gauge theory, 18:10702 (R;RU) 
MESON-DEUTERON INTERACTIONS 
See DEUTERIUM TARGET 
MESONS 
See also CHARMONIUM 
POMERANCHUK PARTICLES 
PSEUDOSCALAR MESONS 
VECTOR MESONS 
A detailed study of nonperturbative solutions of two-body Dirac 
equations, 18:10728 (R;US) 
A quark structure of hadrons and nuclei, 18:10748 (R;XA) 
Inclusive x_ production in pp collisions at ,/s = 1.8 TeV, 
18:10839 (R;US) 
Meson-diquark bosonization in the Nambu-Jona-Lasinio model 
and in QCD, 18:10742 (R;DE) 
New Crystal Ball data on resonance formation by +--collisions, 
18:10821 (RA;DE} 
On the hadron formation time in pion-nucleus interaction, 
18:10870 (R;RU) 
Rho-meson-nucleon coupling in relativistic mean field theory, 
18:10967 (IA;IN) 
SVX b physics prospects, 18:10832 (R;US) 
METAGALAXY 
See UNIVERSE 


METEOROLOGY 


METAL INDUSTRY 
SULA, RAINA and KUITU - Energy-efficient steel and metal, 
paper and mechanical pulp production: Evaluation of the re- 
search programmes 1988-1990, 18:9308 (R;Fl;In Finnish) 
METAL SPRAYING 
See SPRAY COATING 


METAL-GAS BATTERIES 

See also NICKEL-HYDROGEN BATTERIES 

Recent progress in fuel cells and aluminium-air battery, 18:9093 
(RA;FR) 

METAL-NONMETAL BATTERIES 
See also SODIUM-SULFUR BATTERIES 
ZINC-BROMINE BATTERIES 
Safety and performance of a long life lithium-thionyl chloride 
battery, 18:9107 (R;US) 
METAL-WATER REACTIONS 
See MOLTEN METAL-WATER REACTIONS 
METALLURGY 

Metallurgical industrial applications of Moessbauer spec- 
troscopy, 18:9693 (IA;AR) 

Metallurgical sessions. Second ALAMET congress (held in) 
Buenos Aires, Argentina, 6-10 May 1991, 18:9409 (I;AR;In 
English, Spanish, Portuguese) 

METALS 

See also ACTINIDES 
ALKALI METALS 
ALUMINIUM 
ANTIMONY 
CADMIUM 
GERMANIUM 
LEAD 
LIQUID METALS 
MERCURY 
RARE EARTHS 
ZINC 

A deformation-mechanism material model for NIKE 3-D, 
18:9521 (R;US) 

Development of a biotechnological process for the treatment of 
acid mine drainages. Final report, 18:7661 (1;DE;in German) 
Discussion around the Steinberg-Cochran-Guinan model, 

18:9369 (R;FR;In French) 

On the free electrons model for the electrical conduction in met- 
als, 18:9417 (IA;AR;In Spanish) 

Organic reagents for removing heavy metals from a 10-34-0 
(N-P205-K20) grade fertilizer solution and wet-process phos- 
phoric acid, 18:10333 (R;US) 

The role of the Federal Relighting Initiative in emission controls, 
18:9153 (R;US) 

METEOROLOGY 

Micro-meteorological data from the Guardo dispersion experi- 
ment in complex terrain, 18:10210 (R;DK) 

Technical development for the practical use of photovoltaic power 
system.: Research and development of system to utilized 
photovoltaic energy (meteorological analysis for establishment 
of photovoltaic power generating system), 18:8429 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Research and development of system to 
utilized photovoltaic energy (meteorological analysis for es- 
tablishment of photovoltaic power generating system), 
18:8374 (IA;JP;In Japanese) 

Technical development for the practical use of photovoltaic power 
system.: Research and development of system to utilized 
photovoltaic energy (meteorological analysis for establishment 
of photovoltaic power generating system), 18:8429 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Research and development of system to 
utilized photovoltaic energy (meteorological analysis for es- 
tablishment of photovoltaic power generating system), 
18:8374 (IA;JP;In Japanese) 

Technical development for the practical use of photovoltaic power 
system.: Research and development of system to utilized 
photovoltaic energy (meteorological analysis for establishment 
of photovoltaic power generating system), 18:8429 (IA;JP) 
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METHANE 
Adsorption 


METHANE 
Adsorption 

A thermal energy storage system for adsorbent low-pressure 
natural gas storage, 18:7773 (R;US) 

A thermal energy storage system for adsorbent low-pressure 
natural gas storage, 18:7776 (R;US) 

Permeability changes in coal resulting from gas desorption: 
Twelfth quarterly report, June 1, 1992—August 31, 1992, 
18:7638 (R;US) 

Alcohois 

Investigation study on evaluation of new energy technology and 
development, 18:8256 (IA;JP) 

investigation study on evaluation of new energy technology and 
development, 18:8254 (IA;JP;ln Japanese) 

Aneerobic Digestion 

Development of a methane gas manufacturing system using 
waste.: Focusing the physico-chemical decomposition, 
18:8239 (IA;JP;In Japanese) 

Bloconversion 

Development of a methane gas manufacturing system using 
waste.: Focusing the physico-chemical decomposition, 
18:8239 (IA;JP;in Japanese) 

Biogas Process 
Development of a methane gas manufacturing system using 


waste.: Focusing the physico-chemical decomposition, 
18:8239 (IA;JP;in Japanese) 


Biosynthesis 

Development of biological coal gasification (MicGAS Process): 
Eighth quarterly report, 18:7543 (R;US) 

Development of biological coal gasification (MicGAS Process): 
Seventh quarterly report, 18:7544 (R;US) 

Catalysts 

Development of a methane gas manufacturing system using 
waste.: Focusing the physico-chemical decomposition, 
18:8239 (IA;JP;in Japanese) 

Combustion Kinetics 

Current status of low NOx combustion technologies in Japan, 

18:7674 (RA;FR) 
Conversion 

Fabrication of ceramic membrane tubes for direct conversion of 
natural gas, 18:7749 (R;US) 

The influence of carbon dioxide on the catalytic oxidative cou- 
pling of methane over A-La*2*O*3* and Il-La*2*O*2*CO*3"*, 
18:9731 (R;US) 

Energy Recovery 
Development of a methane gas manufacturing system using 


waste.: Focusing the physico-chemical decomposition, 
18:8239 (IA;JP;in Japanese) 
Flames 
Methane and methanol diffusion flames in supercritical water, 
18:9780 (R;US) 
Gasoline 
Investigation study on evaluation of new energy technology and 
development, 18:8254 (IA;JP;In Japanese) 
Investigation study on evaluation of new energy technology and 
development, 18:8256 (IA;JP) 
Hydrogen Sulfides 
Biological elimination of hydrogen sulphide from biogas, 
18:8245 (R;DK;In Danish) 
Hampering production of H2S in biogas reactors by adding iron 
salts, 18:8243 (R;DK;In Danish) 
Measuring Methods 
Manual on measurement of methane and nitrous oxide emis- 
sions from agriculture, 18:9142 (R;XA) 
Oxidation 
Computer-aided design of molecular catalysts for alkane oxida- 
tion using dodeca-substituted iron porphyrins, 18:9742 (R;US) 
Photochemical Energy Storage 
Investigation study on evaluation of new energy technology and 
development, 18:8254 (IA;JP;ln Japanese) 


Investigation study on evaluation of new energy technology and 
development, 18:8256 (IA;JP) 
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Vapor Separators 

Development of a methane gas manufacturing system using 
waste.: Focusing the physico-chemical decomposition, 
18:8239 (IA;JP;In Japanese) 

Waste Product Utilization 

Development of a methane gas manufacturing system using 
waste.: Focusing the physico-chemical decomposition, 
18:8239 (IA;JP;In Japanese) 

METHANOGENIC BACTERIA 

Development of biological coal gasification (MicGAS Process): 

Seventh quarterly report, 18:7544 (R;US) 
METHANOL 

Comprehensive mechanisms for combustion chemistry: An ex- 
perimental and numerical study with emphasis on applied 
sensitivity analysis: Progress report, June 15, 1990—February 
1, 1993, 18:9777 (R;US) 

Demonstration tests of methanol conversion in oil-burning 
power plants.: Demonstration tests of a reformed methanol 
total power generation system (system designing and its eval- 
uation), 18:8574 (IA;JP;in Japanese) 

Methane and methanol diffusion flames in supercritical water, 
18:9780 (R;US) 

Transportation technology for overseas clean-energies, 18:8255 
(IA;JP) 

Transportation technology for overseas clean-energies, 18:8253 
(IA;JP;In Japanese) 

METHANOL FUELS 

Demonstration tests of methanol conversion in oil-burning 
power plants.: Demonstration tests of a reformed methanol 
total power generation system (system designing and its eval- 
uation), 18:8574 (IA;JP;In Japanese) 

Demonstration tests of methanol conversion in oil-burning power 
plants.: Research and development of a methanol engine 
system for power generation, 18:8573 (IA;JP;in Japanese) 

Technological cooperation with the PR of China - joint research 
on methanol vehicles, 18:8257 (1;DE) 

METHIONINE 

Robotic synthesis of [carbon-11]methionine, 18:8151 (RA;CH) 
METHYL ALCOHOL 

See METHANOL 
METHYL IODIDE 

Recent progress in automation at CYRIC, 18:8149 (RA;CH) 
METHYL RADICALS 

Spectroscopy and kinetics of combustion gases at high temper- 
atures: Technical progress report, March 1, 1991—October 31, 
1992, 18:9778 (R;US) 

METHYL-FUEL 

See ALCOHOLS 

METHANOL 

METHYLBENZENE 

See TOLUENE 
METHYLMERCAPTOAMINOBUTYRIC ACID 

See METHIONINE 
METHYLTHIOAMINOBUTYRIC ACID 

See METHIONINE 
METROPOLITAN AREAS 

See URBAN AREAS 
MICE 

Transgenic mice in developmental toxicology, 18:10534 (R;US) 
MICROBALANCES 

Permeability changes in coal resulting from gas desorption: 
Tenth quarterly report, January 1, 1992—March 31, 1992, 
18:7637 (R;US) 

MICROBIAL ENHANCED OIL RECOVERY 

See MICROBIAL EOR 

MICROBIAL EOR 

Comparison of biochemical microbial effects in enhanced oil re- 
covery (MEOR), 18:7724 (R;US) 

Polysaccharides and bacterial plugging: Annual report, 1991— 
1992, 18:7726 (R;US) 

MICROCEPHALY 
See MALFORMATIONS 





MICROEARTHQUAKES 
Confirmation study of the effectiveness of prospecting tech- 
niques for deep geothermal resources, 18:8497 (lA;JP) 
Confirmation study of the effectiveness of prospectiong tech- 
niques for deep geothermal resources, 18:8494 (IA;JP;In 
Japanese) 
MICROPROCESSORS 
Environmental qualification and functional issues for 
microprocessor-based reactor protection systems, 18:8845 
(R;US) 
MICROSPHERES 
Preparation of the separating agent of solid phase microparticle 
for radioimmunoassay, 18:10354 (R;CN;In Chinese) 
MICROSTRUCTURE 
See also GRAIN BOUNDARIES 
Implications of defect clusters formed in cascades on free defect 
generation and microstructural development, 18:9365 (R;US) 
MICROWAVE AMPLIFIERS 
Monte Carlo modeling of solid-state photoswitches, 18:9886 
(R;US) 
[New technology for linear colliders]: Annual progress report 
and renewal proposal, 18:9958 (R;US) 
MICROWAVE DISCHARGES 
See HIGH-FREQUENCY DISCHARGES 
MICROWAVE TUBES 
Design of a high power, 2.75 GHz relativistic peniotron oscilla- 
tor, 18:11341 (R;JP) 
Gyro instruments with formed magnetistatic field on the cy- 
clotron frequency harmonics, 18:11318 (R;UA;In Russian) 
MID-ATLANTIC REGION 
See USA 
MIDLAND-1 REACTOR 
TMI-2 Vessel Investigation Project (VIP) Metallurgical Program, 
18:9022 (RA;US) 
MIGRATION 
Investigation on electromigration characteristics of corrosion 
products, 18:8673 (RA;XA) 
MIGRATION (RADIONUCLIDE) 
See RADIONUCLIDE MIGRATION 
MILITARY EQUIPMENT 
Mechanical Working Group meeting minutes, 18:10159 (R;US) 
MILITARY FACILITIES 
Fort Drum integrated resource assessment: Volume 2, Baseline 
detail, 18:9259 (R;US) 
Fort Drum integrated resource assessment: Volume 3, Re- 
source assessment, 18:9260 (R;US) 
MILITARY STRATEGY 
Deterrence and defense in the emerging international order, 
18:10157 (RA;US) 
Military operations to restore order and maintain peace, 
18:10156 (RA;US) 
The national military strategy, 18:10155 (RA;US) 
MILL TAILINGS 
Aerial Surveying 
Remote sensing to monitor uranium tailing sites: A review, 
18:7952 (R;CA) 
Decontamination 
Remediation of uranium mill tailings by an integrated biological 
and chemical process, 18:8071 (R;US) 
Environmental impacts 
Department of Energy PEIS scoping session, 18:8062 (R;US) 
Department of Energy Programmatic Environmental Impact 
Statement (PEIS) scoping session, 18:8048 (R;US) 
Escarpment seeps at Shiprock, New Mexico, 18:8034 (R;US) 
Status of ground-water investigations at the UMTRA Project sites: 
Uranium Mill Tailings Remedial Action Project, 18:8070 (R;US) 
Hydrology 
Hydrology of Quirke and Panel uranium tailings basins, 
18:10319 (R:CA) 
Ice 
Frost evolution in tailings: Final report, 18:7951 (R;CA) 
Leaching 
Economic evaluation of inactive uranium mill tailings, Vitro Site, 
Salt Lake City, Utah, 18:7899 (R;US) 


MIXER-SETTLERS 


Materiais Recovery 

Economic evaluation of inactive uranium mill tailings, Vitro Site, 

Salt Lake City, Utah, 18:7899 (R;US) 
Radioactive Waste Disposal 

Analysis of infiltration through a clay radon barrier at an UMTRA 
disposal cell: Uranium Mill Tailings Remedial Action Project, 
18:8067 (R;US) 

Assessment of seeps in the vicinity of the Mexican Hat tailings 
disposal cell, 18:8068 (R;US) 

Effect of freezing and thawing of UMTRA covers: A special 
study finding, 18:8066 (R;US) 

Guidance for implementing the UMTRA Project long-term 
surveillance program: Final report, Revision 1, 18:8064 (R;US) 

Mitigation action plan for remedial action at the Uranium Mill 
Tailing Sites and Disposal Site, Rifle, Colorado: Final report, 
18:8061 (R;US) 

Remedial Action 

1992 Colorado Economic Impact Study for the US Department 
of Energy and Colorado Department of Health Uranium Mill 
Tailings Remedial Action (UMTRA) Project: Preliminary final, 
18:8069 (R;US) 

Environmental management audit, Uranium Mill Tailings Reme- 
dial Action Project (UMTRA), 18:8033 (R;US) 

Mitigation action plan for remedial action at the Uranium Mill 
Tailing Sites and Disposal Site, Rifle, Colorado: Final report, 
18:8061 (R;US) 

Scoping session of the programmatic environmental impact 
statement for the Uranium Mill Tailings Remedial Action 
Project, 18:8063 (R;US) 

UMTRA Project value engineering plan, 18:8059 (R;US) 

Stabilization 

Alternate cover materials, 18:8065 (R;US) 

Effect of freezing and thawing of UMTRA covers: A special 
study finding, 18:8066 (R;US) 

MINE-MOUTH GENERATING PLANTS 

See FOSSIL-FUEL POWER PLANTS 

MINERAL OIL 
See LUBRICANTS 
MINERS 

industrial hygiene support of underground operations at the 
Nevada Test Site: Progress report, July 1, 1989—June 30, 
1991, 18:10176 (R;US) 

Radiation risk, medical surveillance programme and radiation 
protection in mining and milling of uranium ores, 18:8079 (IA;IN) 

MINING 

See also COAL MINING 
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Technical development for the practical use of photovoltaic 
power system.: Research on compounds semiconductor so- 
lar cell (single crystal solar cells, AiGaAs/Ge semiconductor), 
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power system.: Development of fabrication technology of 
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Technical development for the practical use of photovoltaic 
power system.: Development of fabrication technology of 
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Technical development for the practical use of photovoltaic 
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Practical aspects of Moessbauer spectroscopy instrumentation, 
18:10080 (IA;AR) 
The Moessbauer community: its past, present and future, 
18:11204 (IA;AR) 
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Structure, mechanical properties, and oxidation behavior of 
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Technical development for the practical use of photovoltaic 
power system.: Demonstration research and development of 
interconnection and control technology for PV systems, 
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Technical development for the practical use of photovoltaic 
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Technical development for the practical use of photovoltaic 
power system.: Research on crystalline silicon solar cell, 
18:8349 (IA;JP;in Japanese) 
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Technical development for the practical use of photovoltaic 
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(R;US) 

MORTARS 

Biological toxicity evaluation of Hanford Site waste grouts, 
18:10539 (R;US) 

Mortar characterization study of unreinforced hollow clay tile 
masonry, 18:9656 (R;US) 
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Ontario Hydro’s transportation of radioactive material and emer- 
gency response pian, 18:7883 (IA;CA) 
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MULTIPROCESSING 
See PARALLEL PROCESSING 
MULTIPROCESSORS 
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The production of hadrons in the muon scattering on deuterium 
and xenon nuclei at 480 GeV, 18:11120 (R;DE;in German) 
MUON SPIN RELAXATION 
Stroboscopic technique of wSR measurements at JINR pha- 
sotron, 18:11175 (R;RU;In Russian) 
MUON SPIN RESONANCE 
See MUON SPIN RELAXATION 
MUON SPIN ROTATION 
See MUON SPIN RELAXATION 
MUON-CATALYZED FUSION 
Isotope exchange reactions in hydrogen mixtures, 18:11319 
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Development of MWD system for geothermal wells, 18:8522 
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Geologic setting of the New Production Reactor within the Sa- 
vannah River Site, 18:10274 (R;US) 
N-Reactor Department monthly report, December 
18:8955 (R;US) 
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NARCOTICS 
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Inverse kinetics analysis of dynamic experiments at NAPS-I re- 
actor, 18:8738 (IA;CA) 
NATIONAL ACCELERATOR LABORATORY 
See FERMILAB ACCELERATOR 
NATIONAL DEFENSE 
Observations on a recent trip to the former Soviet Union, 
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NATIONAL REACTOR TESTING STATION 
See IDAHO NATIONAL ENGINEERING LABORATORY 
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A structural comparison of the responses of US natural gas 
models, 18:7753 (RA;US) 

EMF 9 scenario design (EMF WP 9.4), 18:7752 (RA;US) 
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Radioactive risk associated with mining activities, 18:7791 
(RA;XA) 

URANIUM 1991 resources, production and demand, 18:7798 
(R;XN) 

NAVIER-STOKES EQUATION 
See NAVIER-STOKES EQUATIONS 
NAVIER-STOKES EQUATIONS 

Automatic differentiation of advanced CFD codes for multidisci- 
plinary design, 18:9834 (R;US) 

Fully implicit solutions of the benchmark backward facing step 
problem using finite element discretization and inexact New- 
ton’s method, 18:11179 (R;US) 

Iterative solution of navier-stokes problems, 18:11512 (RA;US) 

Linear study of Kelvin-Helmholtz instability for a viscous com- 
pressible fluid, 18:11276 (R;FR;In French) 

Numerical simulation of dynamic stall of NACA0012 airfoil 
oscillating near static stall angle using the navier-stokes equa- 
tions, 18:9274 (R;JP) 

Some implementation issues in Krylov space type of methods, 
18:11523 (RA;US) 

NAVIGATION 

Flight simulator experiment of the cockpit advisory system, 

18:9277 (R;JP;In Japanese) 
NEA 
NEA activities in 1991. 20. Annual report of the OECD Nuclear 
Energy Agency, 18:11458 (R;XN;In French, English) 

NEGATIVE IONS 

See ANIONS 
NEGATONS 

See ELECTRONS 
NEGATRONS 

See ELECTRONS 
NEODYMIUM 

The use of a centrifugal contactor for component concentration 
by solvent extraction, 18:9658 (R;US) 

NEODYMIUM COMPOUNDS 

See also NEODYMIUM OXIDES 

Superconductivity and flux pinning in Nd,,,Bap_,Cu307,5, 
18:9576 (R;US) 

NEODYMIUM OXIDES 
Crystal field in NdgCuO,, 18:11216 (R;RU;in Russian) 
NEON 

Relativistic mean field study of island of inversion in neutron-rich 

Ne,Na,Mg nuclei, 18:10959 (1A;IN) 
NEON 20 

Effects of temperature on the shapes of light nuclei, 18:10984 
(IA;IN) 

IBM-2 spectra of 11-12 boson systems in microscopic basis, 
18:10696 (IA;IN) 

NEON 20 BEAMS 

Diagnostics of a multicharged heavy ion beam with the help of 

microparticle distributed target, 18:9983 (R;RU;In Russian) 
NEON 20 TARGET 

A° - hyperon polarization in p ®°Ne interactions at 300 GeV, 
18:10857 (IA;RU;in Russian) 

Observation of parton fragmentation in anti p?°Ne reactions at 
607 MeV/c, 18:10898 (R;NO) 

NEON 22 BEAMS 

Production of high intensity heavy ion beams for the experi- 

ments on a gas-filled separator, 18:9974 (RA;RU;In Russian) 
NEOPLASMS 


See also GLIOMAS 
The national accelerator centre, Faure, South Africa, 18:8161 
(RA;CH) 
NEPTUNIUM 
Birch Plant Improvement Program, 18:7800 (R;US) 
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Hanford Operations Office monthly status and progress report: 
Part 1, 18:8922 (R;US) 

Removal of actinide elements from high level radioactive waste 
by triaikylphosphine oxide (TRPO): Cascade extraction verifi- 
cation with synthetic HAW solution, 18:7828 (R;CN;In Chinese) 

NEPTUNIUM 237 

Behaviour of neptunium in deep groundwater environments, 
18:8027 (R;Fl) 

Savannah River Laboratory monthly report, August 1972, 
18:8993 (R;US) 

Savannah River Laboratory monthly report, June 1972, 18:8992 
(R;US) 

Savannah River Laboratory monthly report, June 1974, 18:8995 
(R;US) 

NERVOUS SYSTEM DISEASES 

Radiation sensitivity in schizophrenia, 18:10467 (IA;AU) 
NETWORKS (COMPUTER) 

See COMPUTER NETWORKS 
NEUMANN SERIES 

Necessary and sufficient conditions for convergence of conju- 
gate residual-like methods for solving linear singular systems, 
18:11497 (RA;US) 

NEURAL NETWORKS 
Potential applications of neural networks to nuclear power 
plants, 18:8844 (R;US) 
NEURON TRANSMISSION 
See BIOELECTRICITY 
NEUTRALIZATION (CHEMICAL) 
See PH VALUE 
NEUTRINO-NUCLEON INTERACTIONS 
Nucleon structure functions, F2(x,Q*) and xF3(x,Q*), from v-Fe 
scattering at the Fermilab Tevatron, 18:10907 (RA;US) 
NEUTRINOS 
See also COSMIC NEUTRINOS 
SOLAR NEUTRINOS 
Effects of spin and electromagnetic moments of neutrino in elec- 
troweak processes and its astrophysical aspects, 18:10854 
(IA;RU;In Russian) 
Neutrino masses and mixings, 18:10939 (RA;US) 
NEUTRON ABSORBERS 
Relative shield efficiency comprising thermal neutron absorbers, 
18:11135 (IA;RU;In Russian) 
NEUTRON ACTIVATION ANALYSIS 
The ANSTO body protein monitor, 18:10402 (IA;AU) 
NEUTRON BEAMS 
An epithermal neutron beam from the MURR and from an accel- 
erator source compared to the beam at the BMRR, 18:10350 
(R;US) 
Nuclear scattering of polarized neutron by crystal with polarized 
nucleus in presence of surface diffraction, 18:11131 (R;XA) 
Total diffraction reflection of polarized neutrons by crystal sur- 
face with polarized nucleus, 18:11132 (R;XA) 
NEUTRON CAPTURE 
See CAPTURE 
NEUTRON REACTIONS 
NEUTRON CAPTURE THERAPY 
An epithermal neutron beam from the MURR and from an accel- 
erator source compared to the beam at the BMRR, 18:10350 
(R;US) 

An intra-pancreatic and hepatic nude mouse cancer xenograft 
model for boron neutron capture therapy, 18:10482 (IA;AU) 

Does boron neutron capture therapy regress cancer?, 18:10363 
(IA;AU) 

Dose calculation and treatment planning for the Brookhaven 
NCT Facility, 18:10417 (R;US) 

Potential MCNP enhancements for NCT, 18:10509 (R;US) 

The role of heavy water in dose-depth enhancement in thermal 
neutron capture therapy, 18:10364 (IA;AU) 

NEUTRON DETECTORS 

An evaluation of the INVS Model IV neutron counter, 18:10112 
(R;US) 

Cosmic-ray-veto detector system, 18:10110 (R;US) 

Neutron gauges for acid concentration measurements in indus- 
trial installations, 18:10082 (RA;PL) 





Plutonium scrap multiplicity counter operation manual, 18:10111 
(R;US) 
NEUTRON DIFFRACTOMETERS 
Time-of-flight neutron diffractometer at the IBR-30 booster, 
18:10107 (R;RU;in Russian) 
NEUTRON DIFFUSION EQUATION 
Standard interface file handbook, 18:11536 (R;US) 
NEUTRON ECONOMY 
See NEUTRON FLUX 
NEUTRON EMISSION 

Intensity of the neutron emission from nuclei, induced by high 
energy hadronic projectiles, 18:11110 (R;RU) 

Neutron emission from target nuciei induced by high energy 
hadronic projectiles, 18:11108 (R;RU) 

Punchthrough calculations for neutrons using CALOR89, 
18:10129 (R;US) 

Theoretical models of neutron emission in fission, 18:11115 
(R;US) 

NEUTRON EVAPORATION 
See NEUTRON EMISSION 
NEUTRON FLUX 
Influence of the neutronic flux cycle and temperature on the irra- 
diation growth, 18:9418 (IA;AR;In Spanish) 

NEUTRON FLUX DENSITY 

See NEUTRON FLUX 
NEUTRON MATTER 

See NUCLEAR MATTER 
NEUTRON MOISTURE METERS 

See MOISTURE GAGES 
NEUTRON REACTIONS 

Analysis of discrete ambiguities for *NA and pNA vertex functions 
using inclusive charge-exchange reactions, 18:10883 (R;RU) 

Communication of nuclear data progress: No. 2 (1989), 
18:11044 (R;CN) 

Covariance as input to and output from resonance analyses, 
18:11055 (R;US) 

Decay of the quasi-stationary state in shaking-type collisions 
processes, 18:11020 (R;RU;In Russian) 

Effects of nucleus structure and contribution of different reaction 
mechanisms in cross sections and the spectra of mean- 
energy neutrons, 18:11021 (R;RU;In Russian) 

Experimental studies of pion-nucleus interactions at intermedi- 
ate energies: Annual progress report, 18:11057 (R;US) 

Inelastic scattering of 1-25 MeV neutrons by 75U, 238u, 
18:11130 (R;RU;In Russian) 

Revision of experimental data of °Be(n, 2n) cross section, 
18:11047 (RA;CN) 

Systematic investigation some systematic investigations on the 
(n, np), (n, pn) and (n, d) cross sections at 14 MeV, 18:11045 
(RA;CN 

The calculation of angular and energy-angular distributions for 
n+D reactions, 18:11027 (R;CN) 

NEUTRON REFLECTORS 

Probabilistic evaluation of core top structure failures in medium- 
sized HTR plants during beyond-design events, 18:9010 
(R;DE;In German) 

NEUTRON SOURCE FACILITIES 

Advanced Neutron Source (ANS) Project progress report FY 

1992, 18:8179 (R;US) 
NEUTRON SOURCES 

Neutron sources for boron neutron therapy, 18:9963 (IA;AU) 

Statistical process control for charting multiple sources of variation 
with an application to neutron tube production, 18:8180 (R;US) 

NEUTRON SPECTROMETERS 

Multiplicity spectrometry on neutron filtered beams, 18:10109 

(R;UA;In Russian) 
NEUTRON STARS 

Neutron stars, strange stars, and the nuclear equation of state, 

18:10663 (R;US) 
NEUTRON THERAPY 
See also NEUTRON CAPTURE THERAPY 


INEL BNCT research program, July-August 1992, 18:10359 
(R;US) 


NICKEL 


Nuclear particles in cancer treatment: brief review, 18:10485 

(IA;AR) 
NEUTRON TRANSPORT 

Implementation of a Monte Carlo algorithm for neutron transport 
on a massively parallel SIMD machine, 18:11142 (R;US) 

Neutron transport on the connection machine, 18:11472 
(R;FR;In French) 

NEUTRON TRANSPORT THEORY 

See also MULTIGROUP THEORY 

Calculation of collision probabilities in two-dimensional geome- 
try, 18:8812 (R;HU) 

Numerical solution of neutron transport equations in discrete or- 
dinates and slab geometry., 18:11134 (I;MX;In Spanish) 

RAFFLE: 1st Flight Collision Probabilities MC, 18:11548 (CM;US) 

NEUTRONS 
See also COLD NEUTRONS 
EPITHERMAL NEUTRONS 
FAST NEUTRONS 
PHOTONEUTRONS 
SLOW NEUTRONS 

Evaluation of fluence to dose equivalent conversion factors for 
high energy radiations, (1): Preparation of code system and 
basic data, 18:10492 (R;JP;In Japanese) 

Influence of some alloying elements on the formation of vacancy 
defects in ferritic steels during irradiation at 288 deg C, 
18:9370 (R;FR) 

Interferometry with particles of non-zero rest mass, 18:11143 
(R;AU) 

Neutron diffusion study of the crystal field action on the Er* ion 
in supraconductors with high critical temperature, 18:9634 
(R;CH;In French) 

Neutron scattering investigation of the spin dynamics in the 
high temperature superconducting system YBa2Cu3QO¢,,, 
18:11234 (R;FR) 

On extraction of neutron polarizability from integral scattering 
cross sections, 18:10934 (R;RU;In Russian) 

Order-a radiative corrections for semileptonic decays of polar- 
ized baryons, 18:10888 (R;HU) 

NEVADA TEST SITE 

Field investigation at the Faultless Site Central Nevada Test 
Area, 18:10305 (R;US) 

Industrial hygiene support of underground operations at the 
Nevada Test Site: Progress report, July 1, 1989-June 30, 
1991, 18:10176 (R;US) 

Management assessment using draft ANSVASQC-E4, 18:8032 
(R;US) 

Underground radionuclide migration at the Nevada Test Site, 
18:10304 (R;US) 

NEW BRUNSWICK 

Deformed glacial deposits of Passamaquoddy Bay area, New 
Brunswick: Products of seismic shaking?, 18:10570 (R;CA) 

Radiogenic age and isotopic studies: Report 3, 18:10242 (R;CA) 

Radiogenic age and isotopic studies: Report 4, 18:10243 (R;CA) 

NEW ENGLAND 

See USA 


NEW MEXICO 
Escarpment seeps at Shiprock, New Mexico, 18:8034 (R;US) 


NEWFOUNDLAND 
Radiogenic age and isotopic studies: Report 4, 18:10243 (R;CA) 
NICKEL 
CFg! on Ni(100): A thermal desorption study, 18:9472 (R;US) 
Dynamics of a metal overlayer on metallic substrates: High tem- 
perature effects, 18:9367 (R;US) 
Electroplating connector ends on tape processed slapper deto- 
nator cables: Process improvements, 18:10169 (R;US) 
Peculiarities of structures and meltinglike transition in gold clus- 
ters, 18:9358 (R;US) 
Theory of the dissociation dynamics of small molecules on 
metal surfaces: Finite temperature studies: Progress report, 
July 1, 1990—June 30, 1993, 18:11225 (R;US) 
Ultra-high velocity impacts: Cratering studies of microscopic im- 
pacts from 3 km/s to 30 km/s, 18:9865 (R;US) 
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NICKEL 58 TARGET 


NICKEL 58 TARGET 

A solvable potential and a new penetrability formula for nucleus- 
nucleus fusion, 18:11090 (IA;IN) 

Neutron-deficient nuclei near mass-80 region : [Part] 1. Excita- 
tion function measurements, 18:10972 (IA;IN) 

Spin density terms and elastic scattering optical potential of un- 
closed j-shell nuclei, 18:11096 (IA;IN) 

NICKEL 64 TARGET 
Use of polarisation potential in barrier penetration model for 
heavy ion fusion, 18:11091 (IA;IN) 
NICKEL ALLOYS 
See also NICKEL BASE ALLOYS 
PERMALLOY 

Characterization of doped NiAl by atom probe field ion mi- 
croscopy, 18:9395 (R;US) 

Effects of rolling on the ductility of 80% tungsten heavy alloy, 
18:9512 (R;US) 

Generalized meiting criterion for amorphization, 18:9362 (R;US) 

High-temperature Au implantation into Ni-Be and Ni-Si alloys, 
18:9361 (R;US) 

Molecular dynamics simulation of radiation-induced amorphiza- 
tion of the ordered compound NiZr2, 18:9360 (R;US) 

Theoretical study of electron-phonon interaction in 6-phase NiTi 
and Ni-Al alloys, 18:9471 (R;US) 

NICKEL BASE ALLOYS 

See also HASTELLOYS 

Analysis of residual phases in nickel aluminide powders pro- 
duced by reaction synthesis, 18:9392 (R;US) 

Development of Ni-Cr-W superalloys for high temperature 
components in high temperature gas-cooled reactors, 2: Ex- 
amination of effects of minor alloying elements and proposal of 
optimum chemical composition, 18:9473 (R;JP;in Japanese) 

Diffusion and phase growth in heterophase systems. 1, 18:9470 
(R;UA;in Russian) 

Examination of formability to seamless tubes on Ni-Cr-W super- 
alloy, 18:9474 (R;JP;In Japanese) 

Results on powder injection molding of NigAl and application to 
other intermetallic compositions, 18:9393 (R;US) 

NICKEL OXIDES 

Comparisons of observed and simulated atomic structures of 

Pd/NiO heterophase interfaces, 18:9531 (R;US) 
NICKEL-CADMIUM BATTERIES 

High performance nickel-cadmium cells for electric vehicle ap- 

plications, 18:9095 (RA;FR) 
NICKEL-HYDROGEN BATTERIES 
Anodes 

Technical development for the practical use of photovoltaic power 
system.: Research and development of peripheral techology 
for photovoltaic power sytems (development of a battery 
sytem for a photovoltaic electric power generator-nickel- 
hydrogen battery with long-life), 18:8421 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Research and development of peripheral 
technology for photovoltaic power sytems (research and de- 
velopment of electric storage devices for photovoltaic electric 
power generation system,nickel-hydrogen battery with long- 
life), 18:8366 (iA;JP;in Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Research and development of peripheral 
technology for photovoltaic powr systems (research and de- 
velopment of electric storage devices for photovoltaic power 
generation system(high-rate type hydrogen cells)), 18:8367 
(IA;JP;In Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Research and development of peripheral 
technology for photovoltaic powr systems (development of 
storage devices for use in solar power generation high-rate 
type hydrogen cells), 18:8422 (IA;JP) 

Battery Charging 

Technical development for the practical use of photovoltaic 
power system.: Research and development of peripheral 
technology for photovoltaic powr systems (research and de- 
velopment of electric storage devices for photovoltaic power 


878 ERA Vol. 18, No. 4 


generation system(high-rate type hydrogen cells)), 18:8367 
(IA;JP;in Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Research and development of peripheral 
technology for photovoltaic powr systems (development of 
storage devices for use in solar power generation high-rate 
type hydrogen cells), 18:8422 (IA;JP) 

Battery Separators 

Technical development for the practical use of photovoltaic 
power system.: Research and development of peripheral 
technology for photovoltaic power sytems (research and de- 
velopment of electric storage devices for photovoltaic electric 
power generation system,nickel-hydrogen battery with long- 
life), 18:8366 (IA;JP;in Japanese) 

Technical development for the practical use of photovoltaic power 
system.: Research and development of peripheral techology 
for photovoltaic power sytems (development of a battery 
sytem for a photovoltaic electric power generator-nickel- 
hydrogen battery with long-life), 18:8421 (IA;JP) 

Cathodes 

Technical development for the practical use of photovoltaic 
power system.: Research and development of peripheral 
technology for photovoltaic powr systems (research and de- 
velopment of electric storage devices for photovoltaic power 
generation system(high-rate type hydrogen cells)), 18:8367 
(IA;JP;In Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Research and development of peripheral 
technology for photovoltaic powr systems (development of 
storage devices for use in solar power generation high-rate 
type hydrogen cells), 18:8422 (IA;JP) 

Cobalt 

Technical development for the practical use of photovoltaic 
power system.: Research and development of peripheral 
technology for photovoltaic powr systems (research and de- 
velopment of electric storage devices for photovoltaic power 
generation system(high-rate type hydrogen cells)), 18:8367 
(IA;JP;In Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Research and development of peripheral 
technology for photovoltaic powr systems (development of 
storage devices for use in solar power generation high-rate 
type hydrogen cells), 18:8422 (IA;JP) 

Electrolytes 

Technical development for the practical use of photovoltaic 
power system.: Research and development of peripheral 
technology for photovoltaic powr systems (research and de- 
velopment of electric storage devices for photovoltaic power 
generation system(high-rate type hydrogen cells)), 18:8367 
(IA;JP;In Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Research and development of peripheral 
technology for photovoltaic powr systems (development of 
storage devices for use in solar power generation high-rate 
type hydrogen cells), 18:8422 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Research and development of peripheral 
technology for photovoltaic power sytems (research and de- 
velopment of electric storage devices for photovoltaic electric 
power generation system,nickel-hydrogen battery with long- 
life), 18:8366 (IA;JP;In Japanese) 

Technical development for the practical use of photovoltaic power 
system.: Research and development of peripheral techology 
for photovoltaic power sytems (development of a battery 
sytem for a photovoltaic electric power generator-nickel- 
hydrogen battery with long-life), 18:8421 (IA;JP) 

Energy Density 

Technical development for the practical use of photovoltaic power 
system.: Research and development of peripheral techology 
for photovoltaic power sytems (development of a battery 
sytem for a photovoltaic electric power generator-nickel- 
hydrogen battery with long-life), 18:8421 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Research and development of peripheral 





technology for photovoltaic power sytems (research and de- 
velopment of electric storage devices for photovoltaic electric 
power generation system,nickel-hydrogen battery with long- 
life), 18:8366 (IA;JP;in Japanese) 

Lanthanum 

Technical development for the practical use of photovoltaic 
power system.: Research and development of peripheral 
technology for photovoltaic powr systems (research and de- 
velopment of electric storage devices for photovoltaic power 
generation system(high-rate type hydrogen cells)), 18:8367 
(IA;JP;In Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Research and development of peripheral 
technology for photovoltaic powr systems (development of 
Storage devices for use in solar power generation high-rate 
type hydrogen cells), 18:8422 (IA;JP) 

Misch Metal 

Technical development for the practical use of photovoltaic 
power system.: Research and development of peripheral 
technology for photovoltaic powr systems (development of 
storage devices for use in solar power generation high-rate 
type hydrogen cells), 18:8422 (IA; JP) 

Technical development for the practical use of photovoltaic 
power system.: Research and development of peripheral 
technology for photovoltaic powr systems (research and de- 
velopment of electric storage devices for photovoltaic power 
generation system(high-rate type hydrogen cells)), 18:8367 
(IA;JP;In Japanese) 

Service Life 

Technical development for the practical use of photovoltaic power 
system.: Research and development of peripheral techology 
for photovoltaic power sytems (development of a battery 
sytem for a photovoltaic electric power generator-nickel- 
hydrogen battery with long-life), 18:8421 (IA;JP) 


Technical development for the practical use of photovoltaic 


power system.: Research and development of peripheral 
technology for photovoltaic powr systems (development of 
Storage devices for use in solar power generation high-rate 
type hydrogen cells), 18:8422 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Research and development of peripheral 
technology for photovoltaic power sytems (research and de- 
velopment of electric storage devices for photovoltaic electric 
power generation system,nickel-hydrogen battery with long- 
life), 18:8366 (IA;JP;In Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Research and development of peripheral 
technology for photovoltaic powr systems (research and de- 
velopment of electric storage devices for photovoltaic power 
generation system(high-rate type hydrogen cells)), 18:8367 
(IA;JP;In Japanese) 

Stacks 

Technical development for the practical use of photovoltaic power 
system.: Research and development of peripheral techology 
for photovoltaic power sytems (development of a battery 
sytem for a photovoltaic electric power generator-nickel- 
hydrogen battery with long-life), 18:8421 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Research and development of peripheral 
technology for photovoltaic power sytems (research and de- 
velopment of electric storage devices for photovoltaic electric 
power generation system,nickel-hydrogen battery with long- 
life), 18:8366 (IA;JP;In Japanese) 

NIOBIUM 84 

Neutron-deficient nuclei near mass-80 region : [Part] 1. Excita- 

tion function measurements, 18:10972 (IA;IN) 


NIOBIUM 87 
Neutron-deficient nuclei near mass-80 region : [Part] 1. Excita- 
tion function measurements, 18:10972 (IA;IN) 
NIOBIUM 93 TARGET 


Alpha transfer to continuum: an incomplete fusion reaction, 
18:11073 (IA;IN) 


NITRATES 


Effects of nucleus structure and contribution of different reaction 
mechanisms in cross sections and the spectra of mean- 
energy neutrons, 18:11021 (R;RU;In Russian) 

NIOBIUM ALLOYS 
See also ALLOY-NI53CR19FE19NBSMO3 
NIOBIUM BASE ALLOYS 

Advances in high J. powder metallurgy process Nb3Sn and 
NbsAl, 18:9384 (RA;US) 

Fabrication of multifilamentary Nb3Al and Nb3(Al,Ge) wires 
through a modified jelly roll process, 18:9382 (RA;US) 

High field properties of superconducting Nb3Al wires prepared 
by several processes, 18:9383 (RA;US) 

The surface interaction of oxygen with a gamma TiAl, 18:9485 
(R;US) 

NIOBIUM BASE ALLOYS 

Nb3Sn PF coil development at MIT, 18:11243 (RA;US) 

Proposed study on the effect of sample bonding techniques on 
the measured critical current of NbgSn superconductors, 
18:9388 (RA;US) 

Strain effects in Nb3Al multifilamentary superconductors, 
18:9386 (RA;US) 

The effect of transverse stress on the critical current of Nb3Sn 
cable-in-conduit superconductors, 18:9385 (RA;US) 

Transverse stress effect on the critical current of internal tin and 
bronze process Nb3Sn superconductors, 18:11242 (RA;US) 

VAMAS interlaboratory comparisons of critical current vs. strain 
in NbsSn, 18:9546 (RA;US) 

NIOBIUM CARBIDES 

Tests of Hercules/Ultramet CVD coatings in hot hydrogen, 

18:9534 (R;US) 
NIOBIUM COMPOUNDS 

See also NIOBIUM CARBIDES 

Composite-processed multifilamentary Nb3Al superconducting 
wires with Al-Sat%Mg alloy cores, 18:11241 (RA;US) 

Dependence of J, on the bronze to Nb ratio and the filament size 
in bronze processed Nb3Sn conductors, 18:9378 (RA;US) 

High critical current density in multifilamentary NbTi supercon- 
ducting wires, 18:11240 (RA;US) 

Irradiation effect of superconductors for fusion application, 
18:9379 (RA;US) 

Magnetization of internal-tin processed Nb3Sn wire, 18:9380 
(RA;US) 

NITINOL HEAT ENGINES 

Energy conversion in small temperature difference, 18:9795 
(IA;JP) 

Energy conversion in small temperature difference, 18:9794 
(IA;JP;in Japanese) 

Energy conversion in small temperature difference, 18:9795 
(IA;JP) 

Energy conversion in small temperature difference, 18:9794 
(IA;JP;In Japanese) 

Energy conversion in small temperature difference, 18:9795 
(IA;JP) 

Energy conversion in small temperature difference, 18:9794 
(IA;JP;In Japanese) 

Energy conversion in small temperature difference, 18:9795 
(IA;JP) 

Energy conversion in small temperature difference, 18:9794 
(IA;JP;In Japanese) 

Energy conversion in small temperature difference, 18:9795 
(IA;JP) 

Energy conversion in small temperature difference, 18:9794 
(IA;JP;In Japanese) 

Energy conversion in small temperature difference, 18:9795 
(IA;JP) 

NITRATES 
See also PLUTONIUM NITRATES 
SODIUM NITRATES 
URANYL NITRATES 

Current understanding of the safety of storing high-level waste 
containing ferrocyanide at the Hanford Site: Revision 1, 
18:7996 (R;US) 

Mechanisms of contaminant migration from grouted waste, 
18:7936 (R;US) 
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NITRATES 


Predicted impact of saltstone disposal on Z-Area groundwater 
quality, 18:7932 (R;US) 

Tank 101-SY flammable gas mitigation test project plan, 
18:7997 (R;US) 

NITRIC ACID 

An evaluation of foaming potential in the IDMS melter, 18:8026 
(R;US) 

Extraction of nitric acid and perchloric acid with N,N,N’,N’- 
tetraalkyl 2-alkyl propane 1,3-diamides, 18:7823 (R;FR;In 
French) 

Remediation of TRU-contaminated soil by aqueous phase 
leaching and coprecipitation, 18:8075 (R;US) 

NITRIC OXIDE 

Binding and catalytic reduction of NO by transition metal alumi- 
nosilicates: Technical progress report, June-August 1992, 
18:9727 (R;US) 

High resolution studies of atoms and small molecules, 18:11164 
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Hot gas cleanup and gas turbine aspects of an advanced PFBC 
power plant, 18:7532 (R;US) 

Initial operation of the Tidd PFBC HGCU test facility, 18:7538 
(R;US) 

Integrated low emission cleanup system for direct coal-fueled 
turbines (electrostatic agglomeration): Project quarterly re- 
port, January 1, 1992—March 31, 1992, 18:7648 (R;US) 

Integrated operation of a pressurized fixed bed gasifier and hot 
gas desulfurization system, 18:7533 (R;US) 

Mineral transformations in air-staged combustion of pulverized 
coal, 18:7705 (R;NL) 

Mineral transformations in air-staged combustion of pulverized 
coal: Part 2: Laboratory study on the effect of the staged air, 
18:7706 (R;NL) 

Non-intrusive measurement of particle charge: Electrostatic dry 
coal cleaning: Technical progress report no. 5, July 1, 1992— 
September 30, 1992, 18:7525 (R;US) 

PARTON MODEL 

Lepton-hadron scattering from scaling violation to HERA, 
18:10901 (RA;US) 

Selected topics in phenomenology of the standard model, 
18:10794 (RA;GB) 

PARTONS 

Observation of parton fragmentation in anti p?°Ne reactions at 

607 MeV/c, 18:10898 (R;NO) 
PASSIVATION 


Technical development for the practical use of photovoltaic 
power system.: Development of fabrication technology of thin 
type solar cells (study on practical use of thin multicrystalline 
silicon solar cell fabrications technologies), 18:8392 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Development of fabrication technology of thin 
type solar cells (study on practical use of thin multicrystalline 
silicon solar cell fabrications technologies), 18:8335 (IA;JP;In 
Japanese) 

PASSIVE SOLAR COOLING SYSTEMS 

Research and development of utilization technology of solar 
thermal system for industrial and other use.: Research and 
development of chromogenic materials (investigative research 
of chromogenic materials), 18:8459 (IA;JP;In Japanese) 

Research and development of utilization technology of solar 
thermal system for industrial and other use.: Research and 
development of chromogenic materials (investigative re- 
search of chromogenic materials), 18:8465 (IA;JP) 

PATENTS 

Research on patent information, 18:11598 (IA;JP;In Japanese) 

Research on patent information, 18:11599 (IA;JP) 

Research on patent information, 18:11598 (IA;JP;in Japanese) 

Research on patent information, 18:11599 (IA;JP) 

PATTERN RECOGNITION 
Model-based recognition of 3-D objects by geometric hashing 
technique, 18:11552 (R;XA) 
PDU 
See PROCESS DEVELOPMENT UNITS 
PEARLITE 

Fission fragment tracks in natural glasses, 18:10255 (R;RU;In 

Russian) 
PEAT 

Multiple use of peat - Present situation, market outlooks and re- 
search and development needs: Part 1 - Summary report, 
18:7635 (R;Fl;in Finnish) 

Properties, utilization and environmental impacts of peat fly ash, 
18:7712 (R;Fl;In Finnish) 

Pulverized peat combustion. Fuel preparation and combustion 
tests, 18:7714 (R;SE;in Swedish) 





Risk analysis and nuclear regulation methodology applied to 
non-nuclear energy production, 18:7665 (RA;XA) 
PEATLANDS 
See WETLANDS 
PEBBLE BED REACTORS 
Combined-Brayton cycle, space nuclear power systems, 
18:8773 (R;FR) 
Probabilistic evaluation of core top structure failures in medium- 
sized HTR plants during beyond-design events, 18:9010 
(R;DE;In German) 
Source term estimation for small sized HTRs, 18:9011 (R;DE) 
PELLET INJECTION 

Repeating pneumatic pellet injector in JAERI, 18:11427 (R;JP) 
PELLETS (FUEL) 

See FUEL PELLETS 
PEOPLE 

See HUMAN POPULATIONS 
PEOPLES REPUBLIC OF CHINA 

See CHINA 
PEP STORAGE RINGS 

PEP Il: RF and feedback R&D, 18:10017 (R;US) 
PERCHLORIC ACID 

Extraction of nitric acid and perchloric acid with N,N,N’,N’- 
tetraalkyl 2-alkyl propane 1,3-diamides, 18:7823 (R;FR;iIn 
French) 

PERFORMANCE 

PHREEQE: Geochemical Speciation Mass Transfer, 18:11538 

(CM;US) 
PERFORMANCE TESTING 

Development of power storage systems using new type batter- 
ies.: Operational results of the 1,000 kW class pilot plant, 
18:9102 (IA;JP;in Japanese) 

Performances of a heat network, 18:9320 (R;FR;in French) 

PERIODIC ACID 
Szilard-Chalmers effect in solid HIO,.2H2O by neutron irradia- 
tion, 18:9755 (R;SY;In Arabic) 
PERMALLOY 
Magnetic properties of permalloy microparticles, 18:9371 (R;FR) 
PERMEABILITY COEFFICIENT (FLUID MECHANICS) 
See HYDRAULIC CONDUCTIVITY 
PERMITS 
Inspection of Forrestal parking permit allocation and assign- 
ments, 18:11459 (R;US) 
PERMUTIT (INORGANIC) 
See INORGANIC ION EXCHANGERS 
PEROVSKITE 
Fabrication of ceramic membrane tubes for direct conversion of 
natural gas, 18:7749 (R;US) 
PERSONNEL 
See also MEDICAL PERSONNEL 
MINERS 
PROFESSIONAL PERSONNEL 
REACTOR OPERATORS 

DOE standard guide to good practices for lockouts and tagouts, 
18:10563 (R;US) 

Development of purchased training for environment, safety, and 
health professionals, 18:11444 (R;US) 

Evaluation of E&T pilot course, excavation, trenching and 
shoring taught in Los Alamos, New Mexico, June 12, 1992, 
18:8084 (R;US) 

Operational health physics experience at Uranium Metal Plant, 
Trombay, 18:10484 (1A;IN) 

Robot safety training at Lawrence Livermore National Labora- 
tory, 18:9823 (R;US) 

Separations Section radiation monitoring monthly report, De- 
cember 1953, 18:7831 (R;US) 

Training requirements and responsibilities for the Buried Waste 
Integrated Demonstration at the Radioactive Waste Manage- 
ment Complex, 18:8074 (R;US) 

PERSONNEL DOSIMETRY 

Intercomparison of personal monitoring services in the 
Asian/Pacific region: Final report for the period 15 June 1991 
- 14 June 1992, 18:10439 (R;XA) 


PETROLEUM 
Supply and Demand 


PERSONNEL FILM DOSIMETRY 
See PERSONNEL DOSIMETRY 
PESTICIDES 
See also FUNGICIDES 
HERBICIDES 

Persistence of 14C maneb in lettuce plants an soil, 18:10409 
(R;DZ) 

Photocatalytic oxidation of pesticides by solar-irradiated TiO2 
systems, 18:10334 (R;US) 

PETROCHEMICAL FEEDSTOCKS 

See CHEMICAL FEEDSTOCKS 

PETROLEUM 
Biodegradation 

Comparison of biochemical microbial effects in enhanced oil re- 

covery (MEOR), 18:7724 (R;US) 
Combustion 

Greenhouse gas emissions from high demand, natural gas- 

intensive energy scenarios, 18:7666 (R;AT) 
Compiled Data 

International petroleum statistics report, January 1993, 18:7739 
(R;US) 

Petroleum marketing monthly, December 1992 (Contains glos- 
sary), 18:7736 (R;US) 

Petroleum supply monthly, December 1992, 18:7734 (R;US) 

Petroleum supply monthly, January 1993 (Contains glossary), 
18:7735 (R;US) 

Development of analytical procedures for coprocessing: Final 
technical report, 18:7732 (R;US) 

Enhanced Recovery 

Application of multitracer technology to petroleum reservoir 
studies: Quarterly progress report, April i—June 30, 1992, 
18:7723 (R;US) 

National institute for Petroleum and Energy Research quarterly 
technical report, July 1-September 30, 1992: Volume 2, En- 
ergy production research, 18:7730 (R;US) 

information 

PEDRO user guide: PC data reporting option, Version 4.1, 

18:7718 (R;US) 
Market 
Petroleum marketing monthly, January 1993 (Contains glos- 
sary), 18:7737 (R;US) 
Marketing 
Petroleum marketing monthly, February 1993, 18:7738 (R;US) 
Mixing 

Development of brown coal liquefaction.: Development of tech- 
niques for upgrading coal oil from brown coal and blending the 
upgraded coal with oil products, 18:7583 (IA;JP;in Japanese) 

Development of brown coal liquefaction.: Development of tech- 
niques for upgrading coal oil from brown coal and blending 
the upgraded coal with oil products, 18:7613 (IA;JP) 

Prices 

A structural comparison of the responses of US natural gas 

models, 18:7753 (RA;US) 
Pyrolysis 

PMOD 1.43: A Pyrolysis and Primary Migration Model, 

18:11537 (CM;US) 
Research Programs 

Oil shale, tar sand, coal research, advanced exploratory pro- 
cess technology jointly sponsored research: Quarterly 
technical progress report, Aprit-June 1992, 18:7783 (R;US) 

Oil shale, tar sand, coal research, advanced exploratory process 
technology, jcintly sponsored research: Quarterly technical 
progress report, July-September 1992, 18:7784 (R;US) 

Statistical Data 

Petroleum marketing monthly, January 1993 (Contains glos- 

sary), 18:7737 (R;US) 
Supply and Demand 

Description of the global petroleum supply and demand outlook: 
Updated for the 1993 edition of the GRI Baseline Projection of 
US energy supply and demand, 18:7745 (R;US) 
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PETROLEUM 
Underground Storage 


Underground Storage 
Implementation plan for Washington Administrative Code 173- 
360; Underground Storage Tank Regulations: Revision 2, 
18:8010 (R;US) 
implementation plan for Washington Administrative Code 173- 
360; Underground storage tank regulations: Revision 3, 
18:8011 (R;US) 
PETROLEUM COKE 
See COKE 
PETROLEUM PRODUCTS 
PETROLEUM DEPOSITS 
See also OlL FIELDS 
National Institute for Petroleum and Energy Research quarterly 
technical report, July 1—-September 30, 1992: Volume 2, En- 
ergy production research, 18:7730 (R;US) 
Trying to help the environment - more on the West Ukraine 
case, 18:8205 (R;AT) 
PETROLEUM PRODUCTS 
See aiso GAS OILS 
LUBRICATING OILS 
Advantages of natural gas as a vehicular fuel, 18:9349 (R;US) 
Petroleum marketing monthly, December 1992 (Contains glos- 
sary), 18:7736 (R;US) 
Petroleum marketing monthly, February 1993, 18:7738 (R;US) 
Petroleum marketing monthly, January 1993 (Contains glos- 
sary), 18:7737 (R;US) 
Petroleum supply monthly, December 1992, 18:7734 (R;US) 
Petroleum supply monthly, January 1993 (Contains glossary), 
18:7735 (R;US) 
Winter fuels report week ending, December 18, 1992, 18:7768 
(R;US) 
Winter fuels report week ending, January 8, 1993 (Contains 
Glossary.), 18:7741 (R;US) 
Winter fuels report, week ending January 1, 1993 (Contains 
Glossary.), 18:7740 (R;US) 
Winter fuels report, week ending January 15, 1993 (Contains 
Glossary.), 18:7742 (R;US) 
Winter fuels report, week ending January 22, 1993 (Contains 
Glossary.), 18:7743 (R;US) 
Winter fuels report, week ending January 29, 1993 (Contains 
Glossary.), 18:7744 (R;US) 
PETROLEUM REFINERIES 
The use of pinch technology and process synthesis for process 
design, 18:9286 (RA;FR) 
PETT 
See POSITRON COMPUTED TOMOGRAPHY 
PETTEN HIGH FLUX REACTOR 
See HFR REACTOR 
PH VALUE 
Activity transport mechanisms in water cooled reactors, 18:8636 
(RA;XA) 
Fiber-optic pH sensor for in-situ applications, 18:10142 (R;FR) 
Influence of the primary circuit water chemistry on out-core sur- 
face activities, 18:8642 (RA;XA) 
lon sensitive field effect transistors applied to the measurement 
of the pH of brines, 18:9876 (R;US) 
Method for pH calculation, 18:8646 (RA;XA) 
Water coolant interaction with fuel and primary circuit materials, 
18:8621 (RA;XA) 
PHANTOMS 
A Topographically and anatomically unified phantom model for 
organ dose determination in radiation hygiene, 18:10526 (R;Fl) 
The development of early pediatric models and their application 
to radiation absorbed dose calculations, 18:10427 (R;US) 
PHASE DIAGRAMS 
Exact calculations of phase and membrane equilibria for com- 
plex fluids by Monte Carlo simulation: Progress report, 
18:9718 (R;US) 
PHASE OSCILLATIONS 
Choice of system for beam deflection on the inside target of cy- 
clotron U-120], 18:9981 (R;RU;Iin Russian) 
PHASE SPACE 
Particle tracking in E — ¢ space for synchrotron design and di- 
agnosis, 18:9925 (R;US) 
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PHASE TRANSFORMATIONS 
See also CRYSTAL-PHASE TRANSFORMATIONS 
ORDER-DISORDER TRANSFORMATIONS 
SOLIDIFICATION 
Gamma to alpha phase transformation in FeCoV alloys, 
18:9428 (IA;AR) 
Thermodynamic analysis of transition pressure of 6-stabilized 
binary plutonium alloys, 18:9377 (R;CN;In Chinese) 
PHASOTRONS 
See SYNCHROCYCLOTRONS 
PHI4-FIELD THEORY 
Phase structure of the two-dimensional * field theory within 
thermo field dynamics, 18:10715 (R;RU) 
PHOSPHORIC ACID 
Adsorption of organic matter contained in industrial phosphoric 
acid onto bentonite: Batch contact time and kinetic study, 
18:7816 (R;DZ) 
On-site tests for recovery of uranium from wet process phos- 
phoric acid at F.A.C.T., 18:7805 (1A;IN) 
Recovery of uranium from nitro-phos acid, 18:7807 (IA;IN) 
PHOSPHORUS IONS 
Positron annihilation study of P implanted Si, 18:11222 (R;US) 
PHOSPHORUS OXIDES 
Selective oxidation of C*4* hydrocarbons over (VO)*2*P*2*0*7 
catalyst: Nature of the redox mechanism, 18:9730 (R;US) 
PHOTOCATHODES 
High polarization photocathode R&D at SLAC, 18:10024 (R;US) 
PHOTOCHEMICAL REACTIONS 
See also PHOTOSYNTHESIS 
investigation study on evaluation of new energy technology and 
development, 18:8256 (IA; JP) 
Investigation study on evaluation of new energy technology and 
development, 18:8254 (IA;JP;In Japanese) 
Investigation study on evaluation of new energy technology and 
development, 18:8256 (IA; JP) 
Investigation study on evaluation of new energy technology and 
development, 18:8254 (IA;JP;in Japanese) 
Investigation study on evaluation of new energy technology and 
development, 18:8256 (IA;JP) 
PHOTOCHEMISTRY 
Photochemistry and photoelectrochemistry technology assess- 
ment, 18:8313 (R;GB) 
University of Notre Dame, Radiation Laboratory quarterly report, 
October 1—-December 31, 1992, 18:9748 (R;US) 
PHOTODISINTEGRATION 
See PHOTONUCLEAR REACTIONS 
PHOTOELECTROCHEMICAL CELLS 
Photochemistry and photoelectrochemistry technology assess- 
ment, 18:8313 (R;GB) 
PHOTOGRAPHIC FILM DOSEMETERS 
Measurement of radiation dose using radiochromic film, 
18:10041 (R;US) 
PHOTOIONIZATION 
Photo-enhancement of the mutagenicity of 9-anilinoacridine 
derivates related to the anti tumour agent amsacrine, 
18:10473 (IA;AU) 
PHOTOMAGNETIC EFFECT 
See VISIBLE RADIATION 
PHOTOMAGNETOELECTRIC EFFECT 
See MAGNETIC FIELDS 
PHOTON BEAMS 
Method of measuring the photon beam linear polarization using 
the recoil electron asymmetry at the pair photoproduction on 
electrons, 18:10867 (R;UA;In Russian) 
PHOTON DETECTION (GAMMA) 
See GAMMA DETECTION 
PHOTON-ATOM COLLISIONS 
Advances in laser cooling, 18:10760 (RA;IL) 
Applied Cavity QED: Micromasers as Which-Way Detectors, 
18:10769 (RA;IL) 
Electromagnetically induced transparency, 18:10762 (RA;IL) 
Measurements in quantum optics, 18:10770 (RA;IL) 
Quantum field model of injected atomic beam in the micro- 
maser, 18:10771 (RA;IL) 





PHOTON-ELECTRON INTERACTIONS 

Electromagnetic microresonators in 3-dimensional photonic 

band structures, 18:10779 (RA;IL) 
PHOTON-NEUTRON INTERACTIONS 
Study on the T asymmetry in the -yn -> 2~p reaction on a polar- 
ized deuteron target, 18:10858 (IA;RU;In Russian) 
PHOTON-NUCLEON INTERACTIONS 
See also PHOTON-NEUTRON INTERACTIONS 
PHOTON-PROTON INTERACTIONS 

Elimination of power divergences in high-spin interaction mod- 

els and polarization investigations, 18:10785 (IA;RU) 
PHOTON-PHOTON INTERACTIONS 

Crystal Ball contributions to the 9th international workshop on 
photon-photon collisions, La Jolla, 23-26 March 1992, 
18:10820 (R;DE) 

New Crystal Ball data on resonance formation by -yy-collisions, 
18:10821 (RA;DE) 

Representation of results on -+y-formation of resonances by he- 
licity amplitudes, 18:10822 (RA;DE) 

PHOTON-PROTON INTERACTIONS 

First results from the H1 experiment at HERA, 18:10826 (RA;DE) 

First results from the H1 experiment at HERA. - The H1 detector 
at HERA, 18:10825 (R;DE) 

The J/¥ electro- and photoproduction at high energies and the 
gluon distribution of the proton, 18:11101 (R;RU) 

PHOTONEUTRONS 

Photoneutron production using bremsstrahlung from the 14-TW 
pulsed- power HERMES Ill electron accelerator, 18:11125 
(R;US) 

PHOTONS 

Analysis and evaluation for practical application of photovoltaic 
power generation system.: Analysis and evaluation for practi- 
cal application of advanced solar cells (research on photon 
quality improvement technologies), 18:8479 (IA;JP) 

Analysis and evaluation for practical application of photovoltaic 
power generation system.: Analysis and evaluation for practical 
application of advanced solar cells (research on photon qual- 
ity improvement technologies), 18:8476 (IA;JP;In Japanese) 

Axial anomaly and sum rules for photon spin structure function, 
18:10855 (IA;RU) 

Detection of single photons in the L3 experiment, 18:10893 
(R;FR;In French) 

Evaluation of fluence to dose equivalent conversion factors for 
high energy radiations, (1): Preparation of code system and 
basic data, 18:10492 (R;JP;In Japanese) 

Isolated double prompt photon production at CDF, 18:10830 
(R;US) 

Past, present, and possible future limits on the photon rest 
mass, 18:10935 (R;US) 

TL-based dosemeter for measurement of low level photon radia- 
tion: Description and calibration, 18:10125 (R;NO;In 
Norwegian) 

PHOTONUCLEAR REACTIONS 

x, P,T; polarization parameters in investigation of proton po- 
larization in deuteron photodisintegration reaction by 
linearly-polarized photons and dibaryon resonators, 18:10927 
(IA;RU;In Russian) 

Cross section asymmetry in helium nuclei photodisintegration 
by linearly-polarized gamma-quanta, 18:11100 (IA;RU;In Rus- 
sian) 

Dibaryon resonances in photo- and electrodisintegration of the 
deuteron, 18:10869 (R;UA;In Russian) 

Measurement of proton polarization in the 7 +A->p+A reac- 
tion on 3He, “He, SLi, ®Be, 12°C, 27Al nuclei, 18:11099 
(IA;RU;In Russian) 

PHOTOPRODUCTION 

Isolated prompt photon production at CDF, 18:10841 (R;US) 

W, Z, photon physics and a search for new particles with the 
UA2 detector, 18:10938 (RA;US) 

PHOTOSYNTHESIS 
A review of the feasibility of using a system based upon photobi- 


ology as a large scale source of renewable energy, 18:8314 
(R;GB) 


PHOTOVOLTAIC POWER PLANTS 
Aging 


Research on the system towards improvement of CO2 fixability 
(reduction of the global CO2) based on biological methods, 
18:9146 (R;JP;In Japanese) 


PHOTOVOLTAIC CELLS 
See also SOLAR CELLS 
Polycrystalline thin films FY 1992 project report, 18:8319 (R;US) 


PHOTOVOLTAIC CONVERSION 

Analysis and evaluation for practical application of photovoltaic 
power generation system.: Analysis and evaluation for practi- 
cal application of amorphous solar cells (investigation of 
amorphous silicon solar cells with an ultra high conversion ef- 
ficiency), 18:8379 (IA;JP;in Japanese) 

Analysis and evaluation for practical application of photovoltaic 
power generation system.: Analysis and evaluation for super 
efficiency solar cell technologies (research and development 
for chalcopyrite and Ii-Vi compound solar cells raman spectra 
of CulnSe2), 18:8437 (IA;JP) 

Analysis and evaluation for practical application of photovoltaic 
power generation system.: Analysis and evaluation for super 
efficiency solar cell technologies (fundamental research on 
extra-high efficiency Ill-V compound semiconductor tandem 
solar cells), 18:8380 (IA;JP;In Japanese) 

Analysis and evaluation for practical application of photovoltaic 
power generation system.: Analysis and evaluation for super 
efficiency solar cell technologies (research and development 
for chalcopyrite and II-V| compound solar cells raman spectra 
of CulnSe2), 18:8382 (IA;JP;in Japanese) 

Analysis and evaluation for practical application of photovoltaic 
power generation system.: Analysis and evaluation for super 
efficiency solar technologies (investigation on the material 
characteristics and fabrication techniques of chalcopyrite 
based solar cells), 18:8383 (IA;JP;in Japanese) 

Analysis and evaluation for practical application of photovoltaic 
power generation system.: Analysis and evaluation for super 
efficiency solar cell technologies (research and development 
for chalcopyrite and II-VI compound solar cells raman spectra 
of CulnSe2), 18:8382 (IA;JP;In Japanese) 

Analysis and evaluation for practical application of photovoltaic 
power generation system.: Analysis and evaluation for super 
efficiency solar cell technologies (fundamental research on 
extra-high efficiency Ill-V compound semiconductor tandem 
solar cells), 18:8435 (IA;JP) 

Analysis and evaluation for practical application of photovoltaic 
power generation system.: Analysis and evaluation for super 
efficiency solar cell technologies (characterization of chalcopy- 
rite and |l-V compound solar cell materials), 18:8436 (IA;JP) 

Analysis and evaluation for practical application of photovoltaic 
power generation system.: Analysis and evaluation for super 
efficiency solar cell technologies (research and development 
for chalcopyrite and II-VI compound solar cells raman spectra 
of CulnSe2), 18:8437 (IA;JP) 

Analysis and evaluation for practical application of photovoltaic 
power generation system.: Analysis and evaluation for super 
efficiency solar technologies (investigation on the material 
characteristics and fabrication techniques of chalcopyrite 
based solar cells), 18:8438 (IA;JP) 

Analysis and evaluation for practical application of photovoltaic 
power generation system.: Analysis and evaluation for super 
efficiency solar cell technologies (characterization of char- 
copyrite and IIl-V compound solar cell materials), 18:8381 
(IA;JP;in Japanese) 

Interagency Advanced Power Group Solar Photovoltaic Panel 
Fall meeting minutes, October 22, 1992, 18:8280 (R;US) 

The know-how comes from the Cologne region, the others have 
the headlines, 18:8269 (IA;DE;in German) 


PHOTOVOLTAIC POWER PLANTS 
Aging 

Technical development for the practical use of photovoltaic 
power system.: Demonstration research and development of 
interconnection and control technology for PV systems, 
18:8423 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Demonstration research and development of 
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PHOTOVOLTAIC POWER PLANTS 
Aging 


interconnection and control technology for PV systems, 
18:8368 (IA;JP;in Japanese) 


Air Pollution 

Technical development for the practical use of photovoltaic power 
system.: Research and development of stand alone diepersed 
photovoltaic system (power supply facility for disaster and re- 
lief information systems), 18:8373 (IA;JP;In Japanese) 

Technical development for the practical use of photovoltaic power 
system.: Research and development of stand alone dispersed 
photovoltaic power generation system (power supply facility 
for disaster and relief information systems), 18:8428 (IA;JP) 


Ambient Temperature 

Technical development for the practical use of photovoltaic 
power system.: Research and development of stand alone 
dispersed photovoltaic system (solar photovoltaic electrodial- 
ysis desalination for brackish water in remote areas), 18:8369 
(IA;JP;in Japanese) 

Technical development for the practical use of photovoltaic power 
system.: Research and development of stand alone dispersed 
photovoltaic system (solar photovoltaic electrodialysis desali- 
nation for brackish water in remote areas), 18:8424 (IA;JP) 


Amorphous State 

Technical development for the practical use of photovoltaic 
power system.: Demonstration research and development of 
interconnection and control technology for PV systems, 
18:8368 (IA;JP;in Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Demonstration research and development of 
interconnection and control technology for PV systems, 
18:8423 (IA;JP) 


Annual Variations 

Technical development for practical use of photovoltaic power 
system.: Research and development of stand alone dis- 
persed photovoltaic system (wind power generation hybrid 
system), 18:8426 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Research and development of stand alone 
diepersed photovoltaic system (wind power generation hybrid 
system), 18:8371 (IA;JP;in Japanese) 


Auxiliary Systems 
Analysis and evaluation for practical application of photovoltaic 
power generation system.: Analysis and evaluation of periph- 
eral technology for photovoltaic power system (analysis and 
evaluation of photovoltaic systems), 18:8384 (IA;JP;In Japan- 


Analysis and evaluation for practical application of photovoltaic 
power generation system.: Analysis and evaluation of periph- 
eral technology for photovoltaic power system (analysis and 
evaluation on photovoltaic systems), 18:8439 (IA;JP) 

Development of practical photovoltaic generation systems.: Pe- 
ripheral techniques (High-frequency insulation type 3 kW 
class power converter for system interconnection), 18:8444 
(IA;JP;in Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Research and development of evaluation sys- 
tem for photovoltaic power generation system (research and 
survey on test and evaluation metod for BOS component de- 
vices), 18:8415 (lA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Research and development of evaluation sys- 
tem for photovoltaic power generation system (research and 
survey on test and evaluation metod for BOS component de- 
vices), 18:8359 (IA;JP;In Japanese) 


Battery Charging 

Technical development for the practical use of photovoltaic 
power system.: Research and development of stand alone 
dispersed photovoltaic system (power supply systems for 
large-scale agricultural factories), 18:8427 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Research and development of stand alone 
diepersed photovoltaic system (power supply systems for 
large-scale agricultural factories), 18:8372 (IA;JP;in Japanese) 
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Capacitors 

Technical development for the practical use of photovoltaic 
power system.: Demonstration research and development of 
interconnection and control technology for PV systems, 
18:8368 (IA;JP;In Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Demonstration research and development of 
interconnection and control technology for PV systems, 
18:8423 (IA;JP) 

Commercialization 

Development of practical photovoltaic generation systems.: Pe- 
ripheral techniques (High-frequency insulation type 3 kW 
class power converter for system interconnection), 18:8444 
(IA;JP;in Japanese) 

Development of practical photovoltaic generation systems.: 
Standalone distributed systems (application of the wind 
power-photovolitaic hybrid generation system to a mountain 
hut), 18:8445 (IA;JP;in Japanese) 

Control Systems 

Technical development for the practical use of photovoltaic 
power system.: Demonstration research and development of 
interconnection and control technology for PV systems, 
18:8423 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Demonstration research and development of 
interconnection and control technology for PV systems, 
18:8368 (IA;JP;In Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Research and development of peripheral 
technology for photovoltaic power systems (research and de- 
velopment of a battery system for a photovoltaic electric 
power generaton system-redox battery), 18:8420 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Research and development of peripheral 
technology for photovoltaic power systems (research and de- 
velopment of electric storage devices for photovoltaic power 
generaton system,redox battery), 18:8365 (IA;JP;In Japanese) 

Corrections 

Technical development for practical use of photovoltaic power 
system.: Research and development of stand alone dis- 
persed photovoltaic system (wind power generation hybrid 
system), 18:8426 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Research and development of stand alone 
diepersed photovoltaic system (wind power generation hybrid 
system), 18:8371 (IA;JP;In Japanese) 

Cost 

Technical development for the practical use of photovoltaic 
power system.: Research and development of evaluation sys- 
tem for photovoltaic power generation system (research and 
survey on test and evaluation metod for BOS component de- 
vices), 18:8359 (IA;JP;In Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Research and development of peripheral tech- 
nology for photovoltaic power systems (R and D of support 
structure for photovoltaic array), 18:8361 (IA;JP;In Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Research and development of evaluation sys- 
tem for photovoltaic power generation system (research and 
survey on test and evaluation metod for BOS component de- 
vices), 18:8415 (IA;JP) 

Demand Factors 

Technical development for the practical use of photovoltaic 
power system.: Research and development of evaluation sys- 
tem for photovoltaic power generation system (research and 
development of technology for evaluating photovoltaic power 
generating systems), 18:8360 (IA;JP;In Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Research and development of stand alone 
diepersed photovoltaic system (PV and wind-power hybrid 
system for mountain lodges), 18:8425 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Research and development of evaluation sys- 
tem for photovoltaic power generation system (research and 





development of technology for evaluating photovoltaic power 
generating systems), 18:8416 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Research and development of stand alone 
diepersed photovoltaic system (PV and wind-power hybrid 
system for mountain lodges), 18:8370 (IA;JP;In Japanese) 

Demonstration Plants 

Technical development for the practical use of photovoltaic 
power system.: Positive research of photovoltaic power- 
generation system, 18:8433 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Positive research of photovoltaic power- 
generation system, 18:8378 (IA;JP;in Japanese) 

Design 

Technical development for the practical use of photovoltaic 
power system.: Research and development of evaluation sys- 
tem for photovoltaic power generation system (research and 
development of technology for evaluating photovoltaic power 
generating systems), 18:8360 (IA;JP;in Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Research and development of evaluation sys- 
tem for photovoltaic power generation system (research and 
development of technology for evaluating photovoltaic power 
generating systems), 18:8416 (IA; JP) 

Diese! Engines 

Technical development for the practical use of photovoltaic 
power system.: Positive research of photovoltaic power- 
generation system, 18:8378 (IA;JP;in Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Positive research of photovoltaic power- 
generation system, 18:8433 (IA;JP) 

Dispersed Storage and Generation 

Development of practical photovoltaic generation systems.: 
Standalone distributed systems (application of the wind 
power-photovoltaic hybrid generation system to a mountain 
hut), 18:8445 (IA;JP;In Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Demonstration research and development of 
interconnection and control technology for PV systems, 
18:8423 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Demonstration research and development of 
interconnection and control technology for PV systems, 
18:8368 (IA;JP;In Japanese) 

Electric Batteries 

Analysis and evaluation for practical application of photovoltaic 
power generation system.: Analysis and evaluation of periph- 
eral technology for photovoltaic power system (analysis and 
evaluation on batteries for photovoltaic systems), 18:9101 
(IA;JP) 

Analysis and evaluation for practical application of photovoltaic 
power generation system.: Analysis and evaluation of periph- 
eral technology for photovoltaic power system (analysis and 
evaluation on batteries for photovoltaic systems), 18:9099 
(IA;JP;In Japanese) 

Research and development of photovoltaic power system.: Re- 
search on advanced photovoltaic system technologies 
(evaluation and testing of metal hydride batteries), 18:8329 
(IA;JP;In Japanese) 

Research and development of photovoltaic power system.: 
Research on advanced photovoltaic system technologies (eval- 
uation and testing of metal hydride batteries), 18:8386 (IA;JP) 

Research and development of photovoltaic power system.: 
Research on advanced photovoltaic system technologies (re- 
search on advanced photovoltaic system technologies), 
18:8385 (IA;JP) 

Research and development of photovoltaic power system.: 
Research on advanced photovoltaic system technologies (re- 
search on advanced photovoltaic system technologies), 
18:8328 (IA;JP;In Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Research and development of stand alone 
diepersed photovoltaic system (power supply systems for 
large-scale agricultural factories), 18:8372 (IA;JP;In Japanese) 
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Technical development for the practical use of photovoltaic 
power system.: Research and development of peripheral 
technology for photovoltaic powr systems (development of 
Storage devices for use in solar power generation high-rate 
type hydrogen cells), 18:8422 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Research and development of peripheral 
technology for photovoltaic power systems (research and de- 
velopment of a battery system for a photovoltaic electric 
power generaton system-redox battery), 18:8420 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Research and development of peripheral 
technology for photovoltaic powr systems (research and de- 
velopment of electric storage devices for photovoltaic power 
generation system(high-rate type hydrogen cells)), 18:8367 
(IA;JP;In Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Research and development of peripheral 
technology for photovoltaic power systems (research and de- 
velopment of electric storage devices for photovoltaic power 
generaton system,redox battery), 18:8365 (IA;JP;In Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Research and development of stand alone 
dispersed photovoltaic system (power supply systems for 
large-scale agricultural factories), 18:8427 (IA; JP) 

Technical development for the practical use of photovoltaic 
power system.: Research and development of stand alone 
diepersed photovoltaic system (PV and wind-power hybrid 
system for mountain lodges), 18:8370 (iA;JP;in Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Research and development of evaluation sys- 
tem for photovoltaic power generation system (research and 
development of technology for evaluating photovoltaic power 
generating systems), 18:8360 (IA;JP;in Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Research and development of stand alone 
diepersed photovoltaic system (PV and wind-power hybrid 
system for mountain lodges), 18:8425 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Research and development of evaluation sys- 
tem for photovoltaic power generation system (research and 
development of technology for evaluating photovoltaic power 
generating systems), 18:8416 (IA;JP) 

Electric Discharges 

Technical development for the practical use of photovoltaic 
power system.: Research and development of stand alone 
dispersed photovoltaic system (power supply systems for 
large-scale agricultural factories), 18:8427 (IA; JP) 

Technical development for the practical use of photovoltaic 
power system.: Research and development of stand alone 
diepersed photovoltaic system (power supply systems for 
large-scale agricultural factories), 18:8372 (IA;JP;in Japanese) 

Electric Potential 

Technical development for the practical use of photovoltaic 
power system.: Positive research of photovoltaic power- 
generation system, 18:8378 (IA;JP;ln Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Positive research of photovoltaic power- 
generation system, 18:8433 (IA;JP) 

Electrical Faults 

Technical development for the practical use of photovoltaic 
power system.: Demonstration research and development of 
interconnection and control technology for PV systems, 
18:8368 (IA;JP;in Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Demonstration research and development of 
interconnection and control technology for PV systems, 
18:8423 (IA;JP) 

Electrochemical Energy Conversion 

Research and development of photovoltaic power system.: Re- 
search and development of solar chemical energy conversion 
technology (research on photocatalyst for production of hy- 
drogen from water and fixationof carbon dioxide), 18:8330 
(IA;JP;In Japanese) 
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Research and development of photovoitaic power system.: Re- 
search and development of solar chemical energy conversion 
technology (research on photocatalyst for production of hydro- 
gen from water and fixationof carbon dioxide), 18:8387 (IA;JP) 


Energy Efficiency 

Research and development of photovoltaic power system.: Re- 
search and development of high-efficiency solar batteries 
(research on low temperature deposition of polycrystalline 
thin films), 18:8301 (IA;JP) 

Research and development of photovoltaic power system.: Re- 
search and development of high-efficiency solar batteries 
(research on low temperature deposition of polycrystalline 
thin films), 18:8285 (IA;JP;In Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Research and development of evaluation sys- 
tem for photovoltaic power generation system (research and 
survey on test and evaluation metod for BOS component de- 
vices), 18:8359 (IA;JP;in Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Research and development of stand alone 
diepersed photovoltaic system (PV and wind-power hybrid 
system for mountain lodges), 18:8370 (IA;JP;in Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Research and development of stand alone 
dispersed photovoltaic system (solar photovoltaic electrodial- 
ysis desalination for brackish water in remote areas), 18:8369 
(IA;JP;in Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Research and development of evaluation sys- 
tem for photovoltaic power generation system (research and 
development of technology for evaluating photovoltaic power 
generating systems), 18:8360 (IA;JP;In Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Research and development of evaluation sys- 
tem for photovoltaic power generation system (research and 
survey on test and evaluation metod for BOS component de- 
vices), 18:8415 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Research and development of evaluation sys- 
tem for photovoltaic power generation system (research and 
development of technology for evaluating photovoltaic power 
generating systems), 18:8416 (IA; JP) 

Technical development for the practical use of photovoltaic 
power system.: Research and development of stand alone 
diepersed photovoltaic system (PV and wind-power hybrid 
system for mountain lodges), 18:8425 (IA;JP) 

Technical development for the practical use of photovoltaic power 
system.: Research and development of stand alone dispersed 
photovoltaic system (solar photovoltaic electrodialysis desali- 
nation for brackish water in remote areas), 18:8424 (IA;JP) 


Equipment Protection Devices 

Technical development for the practical use of photovoltaic 
power system.: Demonstration research and development of 
interconnection and control technology for PV systems, 
18:8368 (IA;JP;in Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Demonstration research and development of 
interconnection and control technology for PV systems, 
18:8423 (IA;JP) 

Evaluation 

Analysis and evaluation for practical application of photovoltaic 
power generation system.: Analysis and evaluation of periph- 
eral technology for photovoltaic power system (analysis and 
evaluation of photovoltaic systems), 18:8384 (IA;JP;In Japan- 
ese) 

Analysis and evaluation for practical application of photovoltaic 
power generation system.: Analysis and evaluation of periph- 
eral technology for photovoltaic power system (analysis and 
evaluation on photovoltaic systems), 18:8439 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Research and development of evaluation sys- 
tem for photovoltaic power generation system (research and 
development of technology for evaluating photovoltaic power 
generating systems), 18:8416 (IA; JP) 
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Technical development for the practical use of photovoltaic 
power system.: Research and development of evaluation sys- 
tem for photovoltaic power generation system (research and 
development of technology for evaluating photovoltaic power 
generating systems), 18:8360 (IA;JP;In Japanese) 

Field Tests 

Technical development for the practical use of photovoltaic 
power system.: Research and development of peripheral tech- 
nology for photovoltaic power systems (R and D of 
structure for photovoltaic array), 18:8361 (IA;JP;In Japanese) 

Frequency Range ; 

Technical development for the practical use of photovoltaic 
power system.: Demonstration research and development of 
interconnection and control technology for PV systems, 
18:8368 (IA;JP;in Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Demonstration research and development of 
interconnection and control technology for PV systems, 
18:8423 (IA;JP) 

Hybrid Systems 

Technical development for the practical use of photovoltaic 
power system.: Positive research of photovoltaic power- 
generation system, 18:8378 (IA;JP;In Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Positive research of photovoltaic power- 
generation system, 18:8433 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Research and development of peripheral 
technology for photovoltaic power systems (research and de- 
velopment of electric storage devices for photovoltaic power 
generation system-deep-discharge type lead-acid battery), 
18:9098 (IA;JP;in Japanese) 

Technical development for the practical use of photovoltaic power 
system.: Research and development of peripheral technology 
for photovoltaic power systems (research and development of 
storage devices for photovoltaic generation system-deep- 
discharged type lead-acid battery), 18:9100 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Research and development of photovoltaic 
and thermal hybrid power system (research of photo- 
voltaic/thermal application systems), 18:8431 (IA;JP) 

Technical development for the practical use of photovoltaic power 
system.: Research and development of photovoltaic and ther- 
mal hybrid power system (research of photovoltaic/thermal 
application systems), 18:8376 (IA;JP;in Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Research and development of photovoltaic 
and thermal hybrid power system (survey and study on the 
solar power satellite system), 18:8432 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Research and development of photovoltaic 
and thermal hybrid power system (survey and study on the 
solar power satellite systems), 18:8377 (IA;JP;In Japanese) 

interconnected Power Systems 

Technical development for the practical use of photovoltaic 
power system.: Research and development of evaluation sys- 
tem for photovoltaic power generation system (research and 
development of technology for evaluating photovoltaic power 
generating systems), 18:8360 (IA;JP;In Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Research and development of evaluation sys- 
tem for photovoltaic power generation system (research and 
development of technology for evaluating photovoltaic power 
generating systems), 18:8416 (IA;JP) 

inverters 

Technical development for the practical use of photovoltaic 
power system.: Research and development of evaluation sys- 
tem for photovoltaic power generation system (research and 
development of technology for evaluating photovoltaic power 
generating systems), 18:8360 (IA;JP;in Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Research and development of stand alone 
diepersed photovoltaic system (PV and wind-power hybrid 
system for mountain lodges), 18:8370 (IA;JP;In Japanese) 





Technical development for the practical use of photovoltaic 
power system.: Research and development of evaluation sys- 
tem for photovoltaic power generation system (research and 
development of technology for evaluating photovoltaic power 
generating systems), 18:8416 (IA; JP) 

Technical development for the practical use of photovoltaic 
power system.: Research and development of stand alone 
diepersed photovoltaic system (PV and wind-power hybrid 
system for mountain lodges), 18:8425 (IA;JP) 
in 

Technical development for the practical use of photovoltaic 
power system.: Research and development of stand alone 
diepersed photovoltaic system (PV and wind-power hybrid 
system for mountain lodges), 18:8370 (IA;JP;in Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Research and development of stand alone 
diepersed photovoltaic system (PV and wind-power hybrid 
system for mountain lodges), 18:8425 (IA;JP) 

Lead-Acid Batteries 

Development of practical photovoltaic generation systems.: 
Standalone distributed systems (application of the wind 
power-photovoltaic hybrid generation system to a mountain 
hut), 18:8445 (IA;JP;In Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Research and development of peripheral 
technology for photovoltaic power systems (research and de- 
velopment of electric storage devices for photovoltaic 
generation system lead-acid battery for high rate charge- 
discharge use), 18:8419 (IA; JP) 

Technical development for the practical use of photovoltaic 
power system.: Research and development of peripheral 
technology for photovoltaic power systems (research and de- 
velopment of electric storage devices for photovoltaic 
generation system(lead-acid battery for high rate charge- 
discharge use)), 18:8364 (IA;JP;in Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Research and development of peripheral 
technology for photovoltaic power systems (research and de- 
velopment of electric storage devices for photovoltaic power 
generation system-deep-discharge type lead-acid battery), 
18:9098 (IA;JP;In Japanese) 

Technical development for the practical use of photovoltaic power 
system.: Research and development of peripheral technology 
for photovoltaic power systems (research and development of 
storage devices for photovoltaic generation system-deep- 
discharged type lead-acid battery), 18:9100 (IA;JP) 

Load Analysis 

Technical development for the practical use of photovoltaic 
power system.: Demonstration research and development of 
interconnection and control technology for PV systems, 
18:8368 (IA;JP;in Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Demonstration research and development of 
interconnection and control technology for PV systems, 
18:8423 (IA;JP) 

Marketing Research 

Technical development for the practical use of photovoltaic 
power system.: Research and development of system to uti- 
lized photovoltaic energy (analytical study for the practical use 
of photovoltaic power generation systems), 18:8375 (IA;JP;In 
Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Research and development of system to uti- 
lize photovoltaic energy (analytical study for the practical use 
of photovoltaic power generation systems), 18:8430 (IA;JP) 

Measuring Instruments 

Technical development for the practical use of photovoltaic 
power system.: Research and development of evaluation sys- 
tem for photovoltaic power generation system (research and 
development of technology for evaluating photovoltaic power 
generating systems), 18:8360 (IA;JP;In Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Research and development of evaluation sys- 
tem for photovoltaic power generation system (research and 
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development of technology for evaluating photovoltaic power 
generating systems), 18:8416 (IA;JP) 
Meetings 

12th annual progress report of the solar technology subcommit- 

tee, 18:8441 (|;JP;in Japanese) 
Meteorology 

Technical development for the practical use of photovoltaic power 
system.: Research and development of system to utilized 
photovoltaic energy (meteorological analysis for establishment 
of photovoltaic power generating system), 18:8429 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Research and development of system to 
utilized photovoltaic energy (meteorological analysis for es- 
tablishment of photovoltaic power generating system), 
18:8374 (IA;JP;ln Japanese) 

Moduler Structures 

Technical development for the practical use of photovoltaic 
power system.: Research and development of system to uti- 
lized photovoltaic energy (analytical study for the practical use 
of photovoltaic power generation systems), 18:8375 (IA;JP;In 
Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Research and development of system to uti- 
lize photovoltaic energy (analytical study for the practical use 
of photovoltaic power generation systems), 18:8430 (IA;JP) 

Monitoring 

Technical development for the practical use of photovoltaic 
power system.: Demonstration research and development of 
interconnection and control technology for PV systems, 
18:8368 (IA;JP;In Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Demonstration research and development of 
interconnection and control technology for PV systems, 
18:8423 (IA;JP) 

Nickel-Hydrogen Batteries 

Technical development for the practical use of photovoltaic power 
system.: Research and development of peripheral techology 
for photovoltaic power sytems (development of a battery 
sytem for a photovoltaic electric power generator-nickel- 
hydrogen battery with long-life), 18:8421 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Research and development of peripheral 
technology for photovoltaic power sytems (research and de- 
velopment of electric storage devices for photovoltaic electric 
power generation system,nickel-hydrogen battery with long- 
life), 18:8366 (IA;JP;In Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Research and development of peripheral 
technology for photovoltaic powr systems (research and de- 
velopment of electric storage devices for photovoltaic power 
generation system(high-rate type hydrogen cells)), 18:8367 
(IA;JP;In Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Research and development of peripheral 
technology for photovoltaic powr systems (development of 
storage devices for use in solar power generation high-rate 
type hydrogen cells), 18:8422 (IA;JP) 

Performance 

Technical development for the practical use of photovoltaic power 
system.: Research and development of stand alone dispersed 
photovoltaic system (solar photovoltaic electrodialysis desali- 
nation for brackish water in remote areas), 18:8424 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Research and development of stand alone 
dispersed photovoltaic system (solar photovoltaic electrodial- 
ysis desalination for brackish water in remote areas), 18:8369 
(IA;JP;In Japanese) 

Power Conditioning Circuits 

Development of practical photovoltaic generation systems.: Pe- 
ripheral techniques (High-frequency insulation type 3 kW 
class power converter for system interconnection), 18:8444 
(IA;JP;In Japanese) 

Development of practical photovoltaic generation systems.: 
Standalone distributed systems (application of the wind 
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power-photovoltaic hybrid generation system to a mountain 
hut), 18:8445 (IA;JP;in Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Research and development of peripheral 
technology for photovoltaic power systems (development of 
inverter technology for a photovoltaic system which is con- 
nected to the utility grid), 18:8363 (IA;JP;ln Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Research and development of peripheral 
technology for photovoltaic power systems (development of 
inverter technology for a photovoltaic (PV) system which is 
connected to the utility grid), 18:8418 (IA;JP) 


Power Supplies 

Technical development for the practical use of photovoltaic power 
system.: Research and development of peripheral technology 
for photovoltaic power systems (research and development of 
storage devices for photovoltaic generation system-deep- 
discharged type lead-acid battery), 18:9100 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Research and development of peripheral 
technology for photovoltaic power systems (research and de- 
velopment of electric storage devices for photovoltaic power 
generation system-deep-discharge type lead-acid battery), 
18:9098 (IA;JP;in Japanese) 

Productivity 

Technical development for the practical use of photovoltaic 
power system.: Research and development of peripheral tech- 
nology for photovoltaic power systems (R and D of support 
structure for photovoltaic array), 18:8361 (iA;JP;in Japanese) 

Reliability 

Technical development for the practical use of photovoltaic 
power system.: Demonstration research and development of 
interconnection and control technology for PV systems, 
18:8368 (IA;JP;in Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Demonstration research and development of 
interconnection and control technology for PV systems, 
18:8423 (IA;JP) 

Technical development for the practical use of photovoltaic power 
system.: Research and development of stand alone diepersed 
photovoltaic system (power supply facility for disaster and re- 
lief information systems), 18:8373 (IA;JP;In Japanese) 

Technical development for the practical use of photovoltaic power 
system.: Research and development of stand alone dispersed 
photovoltaic power generation system (power supply facility 
for disaster and relief information systems), 18:8428 (IA;JP) 

Remote Areas 


Technical development for the practical use of photovoltaic 
power system.: Positive research of photovoltaic power- 
generation system, 18:8378 (IA;JP;in Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Positive research of photovoltaic power- 
generation system, 18:8433 (IA;JP) 

Safety Engineering 

Technical development for the practical use of photovoltaic 
power system.: Demonstration research and development of 
interconnection and control technology for PV systems, 
18:8423 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Demonstration research and development of 
interconnection and control technology for PV systems, 
18:8368 (IA;JP;in Japanese) 

Technical development for the practical use of photovoltaic power 
system.: Research and development of stand alone diepersed 
photovoltaic system (power supply facility for disaster and re- 
liet information systems), 18:8373 (iA;JP;in Japanese) 

Technical development for the practical use of photovoltaic power 
system.: Research and development of stand alone dispersed 
photovoltaic power generation system (power supply facility 
for disaster and relief information systems), 18:8428 (IA;JP) 

Service Lite 

Technical development for the practical use of photovoltaic 

power system.: Demonstration research and development of 
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interconnection and control technology for PV systems, 
18:8368 (IA;JP;In Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Demonstration research and development of 
interconnection and control technology for PV systems, 
18:8423 (IA;JP) 


Technical development for the practical use of photovoltaic 
power system.: Research and development of system to uti- 
lize photovoltaic energy (analytical study for the practical use 
of photovoltaic power generation systems), 18:8430 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Research and development of system to uti- 
lized photovoltaic energy (analytical study for the practical use 
of photovoltaic power generation systems), 18:8375 (IA;JP;In 
Japanese) 

Silicon Solar Celis 

Development of practical photovoltaic generation systems.: 
Standalone distributed systems (application of the wind 
power-photovoltaic hybrid generation system to a mountain 
hut), 18:8445 (IA;JP;in Japanese) 


Solar Cell Arrays 

Development of practical photovoltaic generation systems.: 
Standalone distributed systems (application of the wind 
power-photovoltaic hybrid generation system to a mountain 
hut), 18:8445 (IA;JP;in Japanese) 

Research and development of photovoltaic power system.: 
Research on advanced photovoltaic system technologies (re- 
search on advanced photovoltaic system technologies), 
18:8385 (IA;JP) 

Research and development of photovoltaic power system.: 
Research on advanced photovoltaic system technologies (re- 
search on advanced photovoltaic system technologies), 
18:8328 (IA;JP;In Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Research and development of evaluation sys- 
tem for photovoltaic power generation system (research and 
development of technology for evaluating photovoltaic power 
generating systems), 18:8416 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Research and development of evaluation sys- 
tem for photovoltaic power generation system (research and 
development of technology for evaluating photovoltaic power 
generating systems), 18:8360 (IA;JP;In Japanese) 

Solar Cells 

12th annual progress report of the solar technology subcommit- 
tee, 18:8441 (I;JP;In Japanese) 

Analysis and evaluation for practical application of photovoltaic 
power generation system.: Analysis and evaluation for practi- 
cal application of amorphous solar cells (investigation of 
amorphous silicon related alloy materials-investigation of 
amorphous silicon solar cells with as ultra high conversion ef- 
ficiency), 18:8434 (IA;JP) 

Technical development for practical use of photovoltaic power 
system.: Research and development of stand alone dis- 
persed photovoltaic system (wind power generation hybrid 
system), 18:8426 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Demonstration research and development of 
interconnection and contro! technology for PV systems, 
18:8423 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Demonstration research and development of 
interconnection and control technology for PV systems, 
18:8368 (IA;JP;In Japanese) 

Technical development for the practical use of photovoltaic power 
system.: Development of fabrication technology of thin-type so- 
lar cells (developments of new casting and slicing technologies 
for high purity and low silicon phtovoltaic cell), 18:8388 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Development of fabrication technology of thin 
type solar cells (technical development for the production of 
high purity silicon), 18:8389 (IA;JP) 





Technical development for the practical use of photovoltaic 
power system.: Development of fabrication technology of thin 
type solar cells (technical development for the production of 
high purity silicon), 18:8332 (IA;JP;in Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Development of fabrication technology of 
thin-type solar cells (developments of new casting and slicing 
technologies for high purity and low silicon phtovoltaic cell), 
18:8331 (IA;JP;in Japanese) 

Technical development for the practical use of photovoltaic power 
system.: Research and development of stand alone dispersed 
photovoltaic system (solar photovoltaic electrodialysis desali- 
nation for brackish water in remote areas), 18:8424 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Research and development of evaluation sys- 
tem for photovoltaic power generation system (research and 
development of technology for evaluating photovoltaic power 
generating systems), 18:8360 (IA;JP;in Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Research and development of stand alone 
diepersed photovoltaic system (PV and wind-power hybrid 
system for mountain lodges), 18:8425 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Research and development of stand alone 
dispersed photovoltaic system (power supply systems for 
large-scale agricultural factories), 18:8427 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Research and development of evaluation sys- 
tem for photovoltaic power generation system (research and 
development of technology for evaluating photovoltaic power 
generating systems), 18:8416 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Research and development of evaluation sys- 
tem for photovoltaic power generation system (research and 
survey on test and evaluation metod for BOS component de- 
vices), 18:8415 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Research and development of evaluation sys- 
tem for photovoltaic power generation system (research and 
development of evaluation system for photovoltaic cells and 
modules), 18:8309 (IA; JP) 

Technical development for the practical use of photovoltaic 
power system.: Research and development of evaluation sys- 
tem for photovoltaic power generation system (research and 
development of evaluation system for photovoltaic cells and 
modules), 18:8293 (IA;JP;In Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Research and development of evaluation sys- 
tem for photovoltaic power generation system (research and 
survey on test and evaluation metod for BOS component de- 
vices), 18:8359 (IA;JP;in Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Research and development of stand alone 
diepersed photovoltaic system (wind power generation hybrid 
system), 18:8371 (IA;JP;In Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Research and development of peripheral 
technology for photovoltaic power systems (research and de- 
velopment of a battery system for a photovoltaic electric 
power generaton system-redox battery), 18:8420 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Research and development of stand alone 
dispersed photovoltaic system (solar photovoltaic electrodial- 
ysis desalination for brackish water in remote areas), 18:8369 
(IA;JP;in Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Research and development of peripheral tech- 
nology for photovoltaic power systems (R and D of support 
structure for photovoltaic array), 18:8361 (IA;JP;in Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Research and development of peripheral 
technology for photovoltaic power systems (research and de- 
velopment of electric storage devices for photovoltaic power 
generaton system,redox battery), 18:8365 (IA; JP;in Japanese) 


PHOTOVOLTAIC POWER PLANTS 
Systems Analysis 


Technical development for the practical use of photovoltaic 
power system.: Research and development of stand alone 
diepersed photovoltaic system (PV and wind-power hybrid 
system for mountain lodges), 18:8370 (IA;JP;in Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Research and development of stand alone 
diepersed photovoltaic system (power supply systems for 
large-scale agricultural factories), 18:8372 (IA;JP;in Japanese) 


Solar Radiation 

Technical development for practical use of photovoltaic power 
system.: Research and development of stand alone dis- 
persed photovoltaic system (wind power generation hybrid 
system), 18:8426 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Research and development of stand alone 
dispersed photovoltaic system (solar photovoltaic electrodial- 
ysis desalination for brackish water in remote areas), 18:8369 
(IA;JP;In Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Research and development of stand alone 
diepersed photovoltaic system (wind power generation hybrid 
system), 18:8371 (IA;JP;in Japanese) 

Technical development for the practical use of photovoltaic power 
system.: Research and development of stand alone dispersed 
photovoltaic system (solar photovoltaic electrodialysis desali- 
nation for brackish water in remote areas), 18:8424 (IA;JP) 


Solar Tracking Systems 

Technical development for the practical use of photovoltaic 
power system.: Research and development of photovoltaic 
and thermal hybrid power system (survey and study on the 
solar power satellite systems), 18:8377 (IA;JP;ln Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Research and development of photovoltaic 
and thermal hybrid power system (survey and study on the 
solar power satellite system), 18:8432 (IA;JP) 


Sunshine Project 

Research and development of photovoltaic power system.: Re- 
search and development of high-efficiency solar batteries 
(research on low temperature deposition of polycrystalline 
thin films), 18:8301 (IA;JP) 

Research and development of photovoltaic power system.: Re- 
search and development of high-efficiency solar batteries 
(research on low temperature deposition of polycrystalline 
thin films), 18:8285 (IA;JP;in Japanese) 

Research and development of photovoltaic power system.: Re- 
search on advanced photovoltaic system technologies 
(evaluation and testing of metal hydride batteries), 18:8329 
(IA;JP;In Japanese) 

Research and development of photovoltaic power system.: 
Research on advanced photovoltaic system technologies (re- 
search on advanced photovoltaic system technologies), 
18:8328 (IA;JP;in Japanese) 

Research and development of photovoltaic power system.: 
Research on advanced photovoltaic system technologies (eval- 
uation and testing of metal hydride batteries), 18:8386 (IA;JP) 

Research and development of photovoltaic power system.: 
Research on advanced photovoltaic system technologies (re- 
search on advanced photovoltaic system technologies), 
18:8385 (IA;JP) 


Systems Analysis 

Technical development for the practical use of photovoltaic 
power system.: Research and development of evaluation sys- 
tem for photovoltaic power generation system (research and 
survey on test and evaluation metod for BOS component de- 
vices), 18:8415 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Research and development of evaluation sys- 
tem for photovoltaic power generation system (research and 
development of technology for evaluating photovoltaic power 
generating systems), 18:8416 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Research and development of evaluation sys- 
tem for photovoltaic power generation system (research and 
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PHOTOVOLTAIC POWER PLANTS 
Systems Analysis 


survey on test and evaluation metod for BOS component de- 
vices), 18:8359 (IA;JP;in Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Research and development of evaluation sys- 
tem for photovoltaic power generation system (research and 
development of technology for evaluating photovoltaic power 
generating systems), 18:8360 (IA;JP;in Japanese) 

Temperature Dependence 

Technical development for the practical use of photovoltaic 
power system.: Research and development of stand alone 
dispersed photovoltaic system (solar photovoltaic electrodial- 
ysis desalination for brackish water in remote areas), 18:8369 
(IA;JP;in Japanese) 

Technical development for the practical use of photovoltaic power 
system.: Research and development of stand alone dispersed 
photovoltaic system (solar photovoltaic electrodialysis desali- 
nation for brackish water in remote areas), 18:8424 (IA;JP) 

Testing 

Technical development for the practical use of photovoltaic 
power system.: Research and development of evaluation sys- 
tem for photovoltaic power generation system (research and 
development of technology for evaluating photovoltaic power 
generating systems), 18:8360 (IA;JP;ln Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Research and development of evaluation sys- 
tem for photovoltaic power generation system (research and 
development of technology for evaluating photovoltaic power 
generating systems), 18:8416 (IA;JP) 

USA 

Solar-thermal power plants in industrial large scale, 18:8323 

(IA;DE;in German) 
PHOTOVOLTAIC POWER SUPPLIES 

Low-cost measurement and data acquisition system for small 
PV power piants, 18:8325 (R;IT) 

Mains-coupled solar facades as an example for photovoltaic 
system integration in architecture, 18:9235 (IA;DE;in German) 

Photovoltaic evaluation study, 18:8315 (R;Fi) 

Photovoltaic pilot plant of Vuleano (Italy), 18:8327 (R;IT) 

Photovoltaiic systems for mains coupling in one and two family 
homes, 18:8322 (IA;DE;in German) 

Qualification of photovoltaic components in the laboratories of 
the Technical Control Board (TUeV) Rhineland, 18:8273 
(IA;DE;in German) 

PHWR TYPE REACTORS 

See also ATUCHA REACTOR 
BRUCE-1 REACTOR 
GENTILLY-2 REACTOR 
NARORA-1 REACTOR 
PICKERING-1 REACTOR 
PICKERING-3 REACTOR 
RAJASTHAN-1 REACTOR 

Coolant chemistry in pressurized heavy water reactors - The In- 
dian experience, 18:8681 (RA;XA) 

Fuel cladding integrity in PHWRs, 18:8684 (RA;XA) 

Fuel management: Burnup optimisation in 235 MWe PHWRs, 
18:8752 (IA;CA) 

Fuel performance: Fuel failure aspects in 235 MWe PHWRs, 
18:8757 (IA;CA) 

Good practices of man-rem reduction in PHWRs, 18:8686 
(RA;XA) 

Good water chemistry practices for PHWRs, 18:8682 (RA;XA) 
Linear prediction: A method of DN analysis for identification of 
channels having failed bundle in PHWRs, 18:8758 (IA;CA) 
Material characteristics of primary heat transport systems - Ma- 
terial integrity during operation of PHWRs, 18:8685 (RA;XA) 
Preconditioning of primary heat transport systems of PHWRs - 

The Indian experience, 18:8683 (RA;XA) 

Primary circuit chemistry of pressure tube PHWRs, 18:8680 
(RA;XA) 

Primary circuit chemistry of pressure vessel PHWRs, 18:8679 
(RA;XA) 

PHYSICAL PROPERTIES 
See also DENSITY 
ELECTRICAL PROPERTIES 
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MAGNETIC PROPERTIES 
THERMODYNAMIC PROPERTIES 

Analysis and evaluation for practical application of photovoltaic 
power generation system.: Analysis and evaluation for practi- 
cal application of amorphous solar cells (investigation of 
amorphous silicon related alloy materials-investigation of 
amorphous silicon solar cells with as ultra high conversion ef- 
ficiency), 18:8434 (IA;JP) 

PHYSICAL PROTECTION DEVICES 

DOE standard guide to good practices for lockouts and tagouts, 

18:10563 (R;US) 
PHYSICAL RADIATION EFFECTS 
Implications of defect clusters formed in cascades on free defect 
generation and microstructural development, 18:9365 (R;US) 
PHYSICS 
See also HIGH ENERGY PHYSICS 
NUCLEAR PHYSICS 
REACTOR PHYSICS 
Physics Division progress report, Special 50th anniversary is- 
sue, January 1, 1992—December 31, 1992, 18:10573 (R;US) 
P1016 RESONANCES 
See MESONS 
PICKERING-1 REACTOR 

Continued characterization of fuel as follow-up to the 1988 
November overpower transient in Pickering NGS-A Unit 1, 
18:8756 (IA;CA) 

PICKERING-3 REACTOR 

Pickering NGS ’A’ Unit 3 annulus gas system pigtail blockage 
programme, 18:8713 (IA;CA) 

Pickering NGS 'A’ Unit 3 retube tooling quality review, 18:8712 
(IA;CA) 

Pickering NGS ’A’ unit 3: Retube tooling quality review, 18:8747 
(IA;CA) 

Pickering NGS-A unit 3 annulus gas systems pigtail blockage 
programme, 18:8748 (IA;CA) 

PIGE ANALYSIS 
See PROTON REACTIONS 
PIGMENT CELLS 
See ANIMAL CELLS 
PILOT PLANTS 
See also WIPP 
Administrative Procedures 

Development of bituminous coal liquefaction.: Engineering, con- 
struction and operation of 150t/d coal liquefaction pilot plant, 
18:7575 (IA;JP;in Japanese) 

Development of bituminous coal liquefaction.: Engineering, con- 
struction and operation of 150t/d coal liquefaction pilot plant, 
18:7603 (IA;JP) 

Australia 

Development of brown coal liquefaction.: Study of a brown coal 
liquefaction with a 50 tor/day pilot plant, 18:7612 (IA;JP) 

Development of brown coal liquefaction.: Study of a brown coal 
liquefaction with a 50 ton/day pilot plant, 18:7582 (IA;JP;In 
Japanese) 

Chemical Reactors 

Development of coal liquefaction technology.: Results of Aus- 
tralian brown coal liquefaction project, 18:7629 (IA;JP;In 
Japanese) 

Coal Gasification 

Development of technology for entrained flow coal gasification.: 
Development of coal conversion technology data processing 
system, 18:11596 (IA;JP;In Japanese) 

Development of technology for entrained flow coal gasification.: 
Development of coal conversion technology data processing 
system, 18:11597 (IA;JP) 

Development of technology for entrained flow coal gasification.: 
Research and development of coal cleaning system, 18:7527 
(IA;JP) 

Development of technology for entrained flow coal gasification.: 
Research and development of coal cleaning system, 18:7526 
(IA;JP;In Japanese) 

Japan's Sunshine Project.: 1991 annual summary of coal lique- 
faction and gasification, 18:7565 (I;JP;In Japanese) 





Japan's Sunshine Project.: 1991 annual summary of coal lique- 

faction and gasification, 18:7595 (I;JP) 
Coal Liquefaction 

Japan's Sunshine Project.: 1991 annual summary of coal lique- 
faction and gasification, 18:7565 (|;JP;in Japanese) 

Japan’s Sunshine Project.: 1991 annual summary of coal lique- 
faction and gasification, 18:7595 (1;JP) 

Coal Liquids 

Development of coal liquefaction technology.: Results of Aus- 
tralian brown coal liquefaction project, 18:7629 (IA;JP;in 
Japanese) 

Coal Preparation 

Development of technology for entrained flow coal gasification.: 
Research and development of coal cleaning system, 18:7526 
(IA;JP;in Japanese) 

Development of technology for entrained flow coal gasification.: 
Research and development of coal cleaning system, 18:7527 
(IA;JP) 

Coal Rank 

Development of technology for entrained flow coal gasification.: 
Coal selection for conversion, 18:7644 (IA;JP;in Japanese) 

Development of technology for entrained flow coal gasification.: 
Coal selection for conversion, 18:7645 (IA;JP) 

Combined-Cycle Power Plants 

Development of technology for entrained flow coal gasification.: 
Coal selection for conversion, 18:7645 (IA;JP) 

Development of technology for entrained flow coal gasification.: 
Coal selection for conversion, 18:7644 (IA;JP;in Japanese) 

Development of technology for entrained flow coal gasification.: 
Development of coal conversion technology data processing 
system, 18:11597 (IA;JP) 

Development of technology for entrained flow coal gasification.: 
Development of coal conversion technology data processing 
system, 18:11596 (IA;JP;in Japanese) 

Development of technology for entrained flow coal gasification.: 
Research and development of coal cleaning system, 18:7526 
(IA;JP;In Japanese) 

Development of technology for entrained flow coal gasification.: 
Research and development of coal cleaning system, 18:7527 
(IA;JP) 

Construction 

Development of bituminous coal liquefaction.: Engineering, con- 
struction and operation of 150t/d coal liquefaction pilot plant, 
18:7603 (IA;JP) 

Development of bituminous coal liquefaction.: Engineering, con- 
struction and operation of 150t/d coal liquefaction pilot plant, 
18:7575 (IA;JP;in Japanese) 

Development of coal-based hydrogen production technology.: 
Research using a pilot plant, 18:8204 (IA;JP;in Japanese) 

Corrosion 

Development of technology for entrained flow coal gasification.: 
Support research for the development of a 200t/d entrained 
flow coal gasification combined cycle power generation pilot 
plant(Materials inspection ofthe 40t/d pilot plant on its disman- 
tlement), 18:7621 (IA;JP) 

Development of technology for entrained flow coal gasification.: 
Support research for the development of 200t/d entrained 
flow coal gasification combined cycle power jeneration pilot 
plant(materials inepection of the 40t/d pilot plant on its dis- 
montiement), 18:7592 (IA;JP;In Japanese) 

Data Acquisition 

Development of coal-based hydrogen production technology.: 

Research using a pilot plant, 18:8204 (IA;JP;In Japanese) 
Demolition 

Development of brown coal liquefaction.: Study of a brown coal 
liquefaction with a 50 ton/day pilot plant, 18:7582 (IA;JP;In 
Japanese) 

Development of brown coal liquefaction.: Study of a brown coal 
liquefaction with a 50 ton/day pilot plant, 18:7612 (IA;JP) 

Development of coal liquefaction technology.: Results of Aus- 
tralian brown coal liquefaction project, 18:7629 (IA;JP;In 


supenents — 
Development of technology for entrained flow coal gasification.: 
Support research for the development of 200t/d entrained 


PILOT PLANTS 
Fuel Feeding Systems 


flow coal gasification combined cycle power jeneration pilot 
piant(materials inepection of the 40t/d pilot plant on its dis- 
montlement), 18:7592 (IA;JP;in Japanese) 

Development of technology for entrained flow coal gasification.: 
Support research for the development of a 200t/d entrained 
flow coal gasification combined cycle power generation pilot 
plant(Materials inspection ofthe 40t/d pilot piant on its disman- 
tlement), 18:7621 (IA;JP) 


Dust Collectors 

Development of technology for entrained flow coal gasification..: 
Support research for the development of a 200t/d entrained 
flow coal gasification combined cycle power generation pilot 
plant(Materials inspection ofthe 40t/d pilot plant on its disman- 
tlement), 18:7621 (IA;JP) 

Development of technology for entrained flow coal gasification.: 
Support research for the development of 200t/d entrained 
flow coal gasification combined cycle power jeneration pilot 
plant(materials inepection of the 40t/d pilot plant on its dis- 
montlement), 18:7592 (IA;JP;in Japanese) 


Engineering 
Development of coal-based hydrogen production technology.: 
Research using a pilot plant, 18:8204 (IA;JP;in Japanese) 


Entrainment 

Development of technology for entrained flow coal gasification.: 
Development of coal conversion technology data processing 
system, 18:11597 (IA;JP) 

Development of technology for entrained flow coal gasification.: 
Development of coal conversion technology data processing 
system, 18:11596 (IA;JP;In Japanese) 

Development of technology for entrained flow coal gasification.: 
Research and development of coal cleaning system, 18:7527 
(IA;JP) 

Development of technology for entrained flow coal gasification.: 
Research and development of coal cleaning system, 18:7526 
(IA;JP;iIn Japanese) 


Erosion 

Development of technology for entrained flow coal gasification.: 
Support research for the development of 200t/d entrained 
flow coal gasification combined cycle power jeneration pilot 
plant(materials inepection of the 40t/d pilot plant on its dis- 
montlement), 18:7592 (IA;JP;in Japanese) 

Development of technology for entrained flow coal gasification.: 
Support research for the development of a 200t/d entrained 
flow coal gasification combined cycle power generation pilot 
plant(Materials inspection ofthe 40/d pilot pliant on its disman- 
tlement), 18:7621 (IA;JP) 


Flowsheets 
Development of bituminous coal liquefaction.: Engineering, con- 
struction and operation of 150t/d coal liquefaction pilot plant, 
18:7603 (IA;JP) 
Development of bituminous coal liquefaction.: Engineering, con- 
struction and operation of 150t/d coal liquefaction pilot plant, 
18:7575 (IA;JP;In Japanese) 


Fluidized Beds 

Development of technology for entrained flow coal gasification.: 
Support research for the development of a 200d entrained 
flow coal gasification combined cycle power generation pilot 
plant(Materials inspection ofthe 40t/d pilot plant on its disman- 
tlement), 18:7621 (IA;JP) 

Development of technology for entrained flow coal gasification.: 
Support research for the development of 200t/d entrained 
flow coal gasification combined cycle power jeneration pilot 
plant(materials inepection of the 40t/d pilot plant on its dis- 
montlement), 18:7592 (IA;JP;in Japanese) 


Fuel Feeding Systems 
Development of coal-based hydrogen production technology.: 
Design, construction and operational research of a pilot plant for 
coal-based hydrogen production, 18:8194 (IA;JP;In Japanese) 
Development of coal-based hydrogen production technology.: 
Design, construction and operational research of a pilot plant 
for coal-based hydrogen production, 18:8198 (IA;JP) 
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Development of coal-based hydrogen production technology.: 
Design, construction and operational research of a pilot plant for 
coal-based hydrogen production, 18:8194 (IA;JP;in Japanese) 

Development of coal-based hydrogen production technology.: 
Design, construction and operational research of a pilot plant 
for coal-based hydrogen production, 18:8198 (IA;JP) 

Heat Recovery 

Development of coal-based hydrogen production technology.: 
Design, construction and operational research of a pilot plant for 
coal-based hydrogen production, 18:8194 (IA;JP;in Japanese) 

Development of coalbased hydrogen production technology.: 
Design, construction and operational research of a pilot plant 
for coal-based hydrogen production, 18:8198 (IA;JP) 

Hot Gas Cleanup 

Development of technology for entrained flow coal gasification.: 
Development of entrained flow coal gasification pilot plant, 
18:7620 (IA;JP) 

Development of technology for entrained flow coal gasification.: 
Development of entrained flow coal gasification pilot plant, 
18:7591 (IA;JP;in Japanese) 

Development of technology for entrained flow coal gasification.: 
Support research for the development of a 200t/d entrained 
flow coal gasification combined cycle power generation pilot 
plant(Materials inspection ofthe 40t/d pilot plant on its disman- 
tlement), 18:7621 (IA;JP) 

Development of technology for entrained flow coal gasification.: 
Support research for the development of 200t/d entrained 
flow coal gasification combined cycle power jeneration pilot 
plant(materials inepection of the 40t/d pilot plant on its dis- 
montiement), 18:7592 (IA;JP;in Japanese) 

Hydrogen Production 

Development of coal-based hydrogen production technology.: 
Design, construction and operational research of a pilot plant for 
coal-based hydrogen production, 18:8194 (IA;JP;in Japanese) 

Development of coal-based hydrogen production technology.: 
Design, construction and operational research of a pilot plant 
for coal-based hydrogen production, 18:8198 (IA;JP) 

Land Reclamation 

Development of bituminous coal liquefaction.: Engineering, con- 
struction and operation of 150t/d coal liquefaction pilot plant, 
18:7603 (IA;JP) 

Development of bituminous coal liquefaction.: Engineering, con- 
struction and operation of 150t/d coal liquefaction pilot piant, 
18:7575 (1IA;JP;in Japanese) 

Materials Testing 

Development of coal liquefaction technology.: Results of Aus- 
tralian brown coal liquefaction project, 18:7629 (IA;JP;In 
Japanese) 

Operation 

Development of coal liquefaction technology.: Results of Aus- 
tralian brown coal liquefaction project, 18:7629 (IA;JP;in 
Japanese) 

Pressurization 

Development of coal-based hydrogen production technology.: 
Design, construction and operational research of a pilot plant 
for coal-based hydrogen production, 18:8198 (IA;JP) 

Development of coal-based hydrogen production technology.: 
Design, construction and operational research of a pilot plant for 
coal-based hydrogen production, 18:8194 (IA;JP;In Japanese) 

Specifications 

Development of coal-based hydrogen production technology.: 

Research using a pilot plant, 18:8204 (IA;JP;In Japanese) 
PINCH DEVICES 

See also TOROIDAL PINCH DEVICES 

Generation of ultra-high magnetic fields by a degenerate, snow- 
plow pinch, 18:11378 (R;US) 

PINES 

The implications of concurrent increases in temperature and 
CO* concentration for terrestrial C? photosynthesis, 18:10222 
(R;US) 

PINS (FUEL) 
See FUEL PINS 
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PION BEAMS 

Physics opportunities with higher energy pion beams, 18:11042 
(R;US) 

PION MINUS REACTIONS 

Experimental studies of pion-nucleus interactions at intermedi- 
ate energies: Annual progress report, 18:11057 (R;US) 

intermittency effect in cluster nuclear interaction, 18:11011 
(RA;RU;In Russian) 

On the hadron formation time in pion-nucleus interaction, 
18:10870 (R;RU) 

Production region of identical pions at 38 GeV/cI1~—-nuclei inter- 
actions with high P; particles, 18:10889 (R;HU) 

Study of the multiparticle production in the coherent production 
for x~ 340 GeV/c and K*70 GeV/c interaction with emulsion 
nuclei, 18:11064 (R;XA) 

PION MINUS-PROTON INTERACTIONS 

Asymmetry in x~p elastic scattering in momentum range (1.4 - 
2.1) GeV/c, 18:10928 (IA;RU) 

Comparison of PWA results of K*K°, x7 final states produced 
in 8 GeV/c K~p, x~ p and pp interactions, 18:10811 (R;US) 

Detecting the odderon, 18:10879 (R;UA) 

Experiment on measurement of R and A spin rotation parame- 
ters in elastic x—p scattering in 1.4 - 2.1 GeV/c momentum 
range, 18:10859 (IA;RU;In Russian) 

On ambiguities of solutions in partial-wave analysis of 
x~ p—nr°n reaction, 18:10851 (R;RU;in Russian) 

Polarization in exclusive pion-nucieon reactions at high ener- 
gies, 18:10856 (IA;RU;in Russian) 

PION PLUS REACTIONS 

Experimental studies of pion-nucleus interactions at intermedi- 
ate energies: Annual progress report, 18:11057 (R;US) 

Physics opportunities with higher energy pion beams, 18:11042 
(R;US) 

PION PLUS-PROTON INTERACTIONS 

Detecting the odderon, 18:10879 (R;UA) 

Polarization in exclusive pion-nucleon reactions at high ener- 
gies, 18:10856 (IA;RU;In Russian) 

The odderon couplings in the vector meson production and re- 
lated processes, 18:10872 (R;UA) 

PION REACTIONS 
See also PION MINUS REACTIONS 
PION PLUS REACTIONS 
Quasi-free pion single charge exchange, 18:10890 (R;US) 
PION-NUCLEON INTERACTIONS 

Crossing-odd spin effects in the dipole model of hadron scatter- 
ing, 18:10877 (R;UA) 

Pion dressing of nucleons and nuclear forces : a nonperturba- 
tive approach, 18:10961 (1A;IN) 

PIONIZATION 
Coherence influence on the intensity of Bose-Einstein correla- 
tions and visible size of a source, 18:10876 (R;UA) 
PIONS 
See also PIONS MINUS 
PIONS NEUTRAL 

Charged Higgs bosons in x—+ev-barey decay, 18:10853 (R;RU) 

Elimination of power divergences in high-spin interaction mod- 
els and polarization investigations, 18:10785 (IA;RU) 

Polarization characteristics in the x-meson photoproduction on 
nuclei, 18:11114 (R;RU;In Russian) 

Quantum chromodynamical investigation of the spin effects in 
the Drell-Yan and pions photoproduction processes, 18:10781 
(IA;RU) 

Quasi-free pion single charge exchange, 18:10890 (R;US) 

PIONS MINUS 

Dependence of shape of spectra and cross sections of x—- 
mesons yield at fixed angles on atomic weights of colliding 
nuclei in nucleus-nucleus interactions at 4.2 GeV/c per nu- 
cleon, 18:11111 (R;RU;In Russian) 

lsospin breaking corrections to x form factors and x — ev de- 
cay., 18:10850 (R;XA) 

The technique of correction introduction for particle losses in the 
propane bubble chamber, 18:10098 (R;RU;in Russian) 

The temperatures of negative pions in light ions collisions with 
carbon and tantalum nuclei at 4.2 A GeV/c, 18:10931 (R;RU) 





PIONS NEUTRAL 
Pion wave function and x°—-y-7, 18:10698 (IA;RU;in Russian) 
Polarization effects caused by dibaryon resonances in pion pho- 
toproduction from the deuteron, 18:10924 (IA;RU) 
PIPELINES 
Gas Research Institute wetland research program, 18:7770 
(R;US) 
Greenhouse gas emissions from high demand, natural gas- 
intensive energy scenarios, 18:7666 (R;AT) 
PIPES 
Acoustic technique for tracing plastic pipe, 18:7774 (R;US) 
Assessment of earthquake resistance of fittings and piping ac- 
cording to the ASME code, 18:8823 (RA;CS;In Czech) 
Considering the effect of operating and transient modes on pip- 
ing lifetime, 18:8658 (RA;CS;in Czech) 
Development of a chipless pipe cutter, 18:7775 (R;US) 
Existing reactor rear face piping review, 18:8944 (R;US) 
Functional capability of piping systems, 18:9017 (R;US) 
International piping integrity research group (IPIRG) program fi- 
nal report, 18:8818 (R;CA) 
J-integral of circumferential crack in large diameter pipes, 
18:8829 (R;US) 
Large scale laboratory experiments with transient two-phase 
flow: EFP-90 project, 18:9853 (R;DK) 
Reactor Materials Program process water piping indirect failure 
frequency, 18:9066 (R;US) 
Recommended seismic design criteria for HWR-NPR piping, 
18:8987 (R;US) 
Role of theoretical dynamics in vibration diagnostics of pipe sys- 
tems, 18:8659 (RA;CS;In Czech) 
Short cracks in piping and piping welds, 18:9029 (RA;US) 
PISTONS 
NIST-3-Mechanisms of galling and abrasive wear, 18:9500 
(RA;US) 
PITCH (REACTOR PARAMETERS) 
See REACTOR LATTICE PARAMETERS 
PLANT BREEDING 
New advances of wheat mutation breeding in Heilongjiang 
Province, 18:10393 (R;CN;in Chinese) 
Studies on radiation induced mutation of pollen, ovary and plant 
of wheat, 18:10392 (R;CN;In Chinese) 
PLANT GROWTH REGULATORS 
Study on plant growth regulators for biomass plant, 18:8219 
(IA;JP;In Japanese) 
Study on plant growth regulators for biomass plant, 18:8220 
(IA;JP) 
Study on plant growth regulators for biomass plant, 18:8219 
(IA;JP;In Japanese) 
Study on plant growth regulators for biomass plant, 18:8220 
(IA;JP) 
Study on plant growth regulators for biomass plant, 18:8219 
(IA;JP;In Japanese) 
Study on plant growth regulators for biomass plant, 18:8220 
(IA;JP) 
PLANTS 
See also FUNGI 
MAGNOLIOPHYTA 
Hanford Environmental Dose Reconstruction Project monthly 
report, 18:10519 (R;US) 
Hydrocarbon production from plants with COz high fixation, 
18:8233 (IA;JP;In Japanese) 
Hydrocarbon production from plants with CO, high fixation, 
18:8235 (IA;JP) 
Hydrocarbon production from plants with COz high fixation, 
18:8233 (IA;JP;in Japanese) 
Hydrocarbon production from plants with COz2 high fixation, 
18:8235 (IA;JP) 


Hydrocarbon production from plants with COz high fixation, 
18:8233 (IA;JP;in Japanese) 

Hydrocarbon production from plants with CO. high fixation, 
18:8235 (IA;JP) 

Water use, productivity and interactions among desert plants: 
Final report, 18:10232 (R;US) 


PLASMA OSCILLATIONS 


PLANTS (INDUSTRIAL) 
See INDUSTRIAL PLANTS 
PLANTS (PILOT) 
See PILOT PLANTS 
PLANTS (POWER) 
See POWER PLANTS 
PLASMA 
See also COLLISIONAL PLASMA 
COLLISIONLESS PLASMA 
HIGH-BETA PLASMA 
HOMOGENEOUS PLASMA 
HOT PLASMA 
INHOMOGENEOUS PLASMA 
LASER-PRODUCED PLASMA 
NON-EQUILIBRIUM PLASMA 

Anomalous resistivity of a toroidal plasma in the presence of 
magnetic turbulence, 18:11307 (R;FR) 

Collective interactions between neutrinos and dense plasmas, 
18:10937 (R;GB) 

Design of a large-scale plasma source ion implantation experi- 
ment, 18:9486 (R;US) 

Diffusion of charged particles in a stochastic magnetic field, 
18:11309 (R;FR) 

Distribution function of quasicontinuos states in a recombinatory 
fully ionized plasma, 18:11317 (IA;RU;In Russian) 

Distribution of charged particles near the plasma boundary in 
the presence of external electric field, 18:11329 (R;UA) 

Modification in the kinetic solution for magnetized plasmas, 
18:11314 (R;XA) 

Numerical method of singular problems on singular integrals, 
18:11288 (R;CN) 

Overview of the Los Alamos fiux compression program, 
18:11347 (R;US) 

The heat transfer by radiation between two media, 18:11328 
(R;UA;in Russian) 

PLASMA (QUARK) 
See QUARK MATTER 
PLASMA DENSITY 

Research proposal on : amplitude modulated reflectometry sys- 

tem for JET divertor, 18:11279 (R;ES) 
PLASMA DIAGNOSTICS 

G-factor determination by the electron energy relaxation 
method, 18:11364 (R;NO) 

Grazing incidence VUV duochromator with metallic multi-anode 
microchannel plate detectors for Tokamak plasma spec- 
troscopy, 18:11305 (R;FR) 

Operation of a 20-channel grating polychromator diagnostic sys- 
tem and its application to sawtooth observations in JT-60U, 
18:11339 (R;JP) 

Plasmas physics research in the MST toroidal confinement de- 
vice: Progress report, November 1, 1992—January 15, 1993, 
18:11294 (R;US) 

X-ray spectroscopy, 18:11298 (R;IT) 

PLASMA FILAMENT 

Optimization of break-down conditions in tokamak TOTUS, 

18:11346 (R;UA;In Russian) 
PLASMA HEATING 

Plasmas physics research in the MST toroidal confinement de- 
vice: Progress report, November 1, 1992—January 15, 1993, 
18:11294 (R;US) 

PLASMA IMPURITIES 

Impurity transport at the plasma edge, 18:11278 (R;CA) 

The magnitude and direction of forces on impurities near a di- 
verter plate: An exploratory investigation, 18:11388 (R;CA) 

PLASMA INSTABILITY 

Explosive instabilities of reaction-diffusion equations including 
pinch effects, 18:11293 (R;SE) 

Radiation magnetohydrodynamic modeling of x-ray output from 
perturbed plasma implosions, 18:10659 (R;US) 

Reports from the Department of Fusion Plasma Physics: Index 
and abstracts 1991, 18:11466 (R;SE) 

PLASMA OSCILLATIONS 

See PLASMA WAVES 
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PLASMA PRESSURE 


PLASMA PRESSURE 

MHD stability in 3D anisotropic pressure plasmas, 18:11353 
(RA;CH) 

PLASMA PRODUCTION ; 

High density plasma production in a multicusp plasma generator 
with RF antenna, 18:11342 (R;JP;in Japanese) 

PLASMA SCRAPE-OFF LAYER 

Plasma boundary phenomena in tokamaks: A review submitted 

to Nuclear Fusion, 18:11277 (R;CA) 
PLASMA SHEATH 

Simple optics description of the plasma sheath and plasma 

electrode region, 18:10612 (R;US) 
PLASMA SIMULATION 

Dynamics of ignited plasmas, 18:11363 (R;AT;in German) 

Methods for testing transport models: Third year annual report, 
18:11296 (R;US) 

PLASMA SWITCHES 

Pulse power requirements for large aperture optical switches 

based on plasma electrode Pockels celis, 18:11439 (R;US) 
PLASMA WAVES 

Decay interaction of bulk and surface Langmuir waves, 
18:11327 (R;UA;In Russian) 

Dynamical chaos of plasma ions in electrostatic waves, 
18:11356 (R;CH) 

Parametric excitation of drift waves in a sheared slab geometry, 
18:11292 (R;SE) 

PLASMIDS 

Molecular biological enhancement of coal biodesulfurization: Fi- 

nal technical report, 18:7551 (R;US) 
PLASMONS 

Collective interactions between neutrinos and dense plasmas, 

18:10937 (R;GB) 
PLASTIC FOAMS 
Pilot process waste assessment: Polyurethane foam mixing and 
curing, 18:9307 (R;US) 
PLASTIC PROPERTIES 
See PLASTICITY 
PLASTIC SCINTILLATION COUNTERS 
See PLASTIC SCINTILLATION DETECTORS 
PLASTIC SCINTILLATION DETECTORS 

Some performances of the time-of-flight scintillation counters 
based on polystyrene, paraterfenil and POPOP, 18:10102 
(R;RU;In Russian) 

The DO inter-cryostat detector, massless gaps and missing Ey 
resolution, 18:10066 (R;US) 

PLASTICITY 

Coal plasticity at high heating rates and temperatures: Tenth 
technical progress report, third quarter, July 1, 1992— 
September 30, 1992, 18:7639 (R;US) 

Theories of elastoplasticity coupled with continuum damage me- 
chanics, 18:9516 (R;US) 

PLASTICS 
See also MYLAR 
POLYSTYRENE 
REINFORCED PLASTICS 

Compatibility of refrigerants and iubricants with engineering 
plastics: Quarterly technology progress reports, 1 July 1992— 
30 September 1992 [and] 1 October 1992-31 December 
1992, 18:9607 (R;US) 

Materials compatibility and lubricants research on CFC- 
refrigerant substitutes: Quarterly technical progress report, 1 
October 1992-31 December 1992, 18:9604 (R;US) 

PLASTICS INDUSTRY 

Analysis of extended energy survey reports (1984-1989) for the 

plastics processing industry, 18:9300 (R;GB) 
PLATINUM ‘ 

Chemistry of bimetallic and alloy surfaces: Progress report, 
June 1, 1990-September 11, 1992, 18:9719 (R;US) 

Model heterogeneous acid catalysts and metal-support interac- 
tions: A combined surface science and catalysis study, 
18:9739 (R;US) 

Research and development of photovoltaic power system.: Re- 
search and development of solar chemical energy conversion 
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technology (research on photocatalyst for production of hy- 
drogen from water and fixationof carbon dioxide), 18:8330 
(IA;JP;In Japanese) 

Research and development of photovoltaic power system.: Re- 
search and development of solar chemical energy conversion 
technology (research on photocatalyst for production of hydro- 
gen from water and fixationof carbon dioxide), 18:8387 (IA;JP) 

PLATINUM 194 

E4 matrix elements in sup(198,194)Pt : 

18:11022 (1A;IN) 
PLATINUM 196 

Modified RVM decomposition for sup(196)Pt isotopes, 18:10992 

(IA;IN) 
PLATINUM 198 

E4 matrix elements in sup(198,194)Pt : 

18:1 1022 (IA;IN) 
PLATINUM BROMIDES 

Resonance Raman and far-infrared studies of isotopically disor- 
dered and mixed-halide halogen-bridged platinum chain 
solids, 18:9738 (R;US) 

PLATINUM CHLORIDES 

Resonance Raman and far-infrared studies of isotopically disor- 
dered and mixed-halide halogen-bridged platinum chain 
solids, 18:9738 (R;US) 

PLATINUM COMPLEXES 

A structural study of charge-density-wave perturbations in 
mixed- halide MX solids, 18:9736 (R;US) 

Control of the. charge-density-wave strength in MX solids using 
a structural template effect, 18:9737 (R;US) 

Far-infrared and resonance Raman spectroscopy and isotopic 
substitution studies of halogen-bridged platinum chain solids, 
18:9735 (R;US) 

Resonance Raman and far-infrared studies of isotopically disor- 
dered and mixed-halide halogen-bridged platinum chain 
solids, 18:9738 (R;US) 

PLESIOTHERAPY 
See RADIOTHERAPY 
PLUMES 
LIDAR measurements of smoke plumes during the Guardo 
1990 experiments, 18:10209 (R;DK) 
PLUTONIUM 
See also PLUTONIUM-DELTA 
Adsorption 

Plutonium and uranium adsorption on monosodium titanate, 

18:8019 (R;US) 
Air Transport 

Plutonium air transportable package development using metallic 

filaments and composite materials, 18:7890 (R;US) 
Fuel Elements 

Performance of U-Pu-Zr fuel cast into zirconium molds, 18:8830 

(R;US) 
Health Hazards 

Environmental assessment for the diamond-anvil high pressure 
cell at Lawrence Livermore National Laboratory, 18:8049 
(R;US) 

lon Exchange 

The effect of trimethyl, triethyl, tripropyl, and tributyl amine func- 
tional groups in strong-base anion exchange resin on the 
sorption of Pu(IV) from nitric acid, 18:9701 (R;US) 

Materials Recovery 

Plutonium from ORNL run L-1, 18:7829 (R;US) 
Neutron Detection 

Cosmic-ray-veto detector system, 18:10110 (R;US) 
Phase Studies 

Environmental assessment for the diamond-anvil high pressure 
cell at Lawrence Livermore National Laboratory, 18:8049 
(R;US) 

Production 

C-Pile production potential, 18:8940 (R;US) 

Chemical Processing Department monthly report for April 1963, 
18:7840 (R;US) 

Chemical Processing Department monthly report for August 
1963, 18:7844 (R;US) 


sdgIBM results, 


sdgiBM results, 





Chemical Processing Department monthly report for December 
1962, 18:7838 (R;US) 

Chemical Processing Department monthly report for February 
1961, 18:7836 (R;US) 

Chemical Processing Department monthly report for July 1963, 
18:7843 (R;US) 

Chemical Processing Department monthly report for June 1963, 
18:7842 (R;US) 

Chemical Processing Department monthly report for March 
1963, 18:7839 (R;US) 

Chemical Processing Department monthly report for May 1963, 
18:7841 (R;US) 

Chemical Processing Department monthly report for November 
1960, 18:7833 (R;US) 

Chemical Processing Department monthly report for November 
1962, 18:7837 (R;US) 

Chemical Processing Department monthly report for October 
1960, 18:7832 (R;US) 

Chemical Processing Department monthly report for September 
1963, 18:7845 (R;US) 

Chemical Processing Department monthly report, April 1965, 
18:7862 (R;US) 

Chemical Processing Department monthly report, January 
1961, 18:7835 (R;US) 

Chemical Processing Division monthly report, April 1966, 
18:7850 (R;US) 

Chemical Processing Division monthly report, April 1967, 
18:7859 (R;US) 

Chemical Processing Division monthly report, August 1966, 
18:7853 (R;US) 

Chemical Processing Division monthly report, February 1966, 
18:7849 (R;US) 

Chemical Processing Division monthly report, February 1967, 
18:7857 (R;US) 

Chemical Processing Division monthly report, January 1966, 
18:7848 (R;US) 

Chemical Processing Division monthly report, January 1967, 
18:7856 (R;US) 

Chemical Processing Division monthly report, July 1966, 
18:7852 (R;US) 

Chemical Processing Division monthly report, March 1967, 
18:7858 (R;US) 

Chemical Processing Division monthly report, May 1966, 
18:7851 (R;US) 

Chemical Processing Division monthly report, May 1967, 
18:7860 (R;US) 

Chemical Processing Division monthly report, November 1966, 
18:7855 (R;US) 

Chemical Processing Division monthly report, September 1966, 
18:7854 (R;US) 

Existing reactor expansion study basis, 18:8942 (R;US) 

Existing reactor expansion study basis, 18:8941 (R;US) 

Savannah River Laboratory monthly report, July 1977, 18:8996 
(R;US) 


Radioactive Waste Processing 
Plutonium Finishing Plant operational readiness review: Revi- 
sion 1, 18:8012 (R;US) 


Radioactive Waste Storage 
Pantex staging study near-term alternatives, 18:7976 (R;US) 


Removal 
Duct Remediation Program: Material characterization and re- 
movaVhandling, 18:8089 (R;US) 
Duct Remediation Program: Remediation operations and imple- 
mentation, 18:8088 (R;US) 
Strategies for denaturing the weapons-grade plutonium stock- 
pile, 18:10173 (R;US) 


Separation Processes 
Hanford Operations Office monthly status and progress report: 
Part 1, 18:8922 (R;US) 


Solubility 
Bulk solubility and speciation of plutonium(VI) in phosphate- 
containing solutions, 18:9756 (R;US) 


Solvent Extraction 
Removal of actinide elements from high level radioactive waste 
by trialkyiphosphine oxide (TRPO): Cascade extraction verifi- 
cation with synthetic HAW solution, 18:7828 (R;CN;In Chinese) 
Transport 
Plutonium from ORNL run L-1, 18:7829 (R;US) 
Uses 
Strategies for denaturing the weapons-grade plutonium stock- 
pile, 18:10173 (R;US) 
PLUTONIUM 237 
Plutonium-237 production by irradiation of highly enriched ura- 
nium targets, 18:8131 (RA;CH) 
PLUTONIUM 238 
Cassini Pu-238 program specifications for plutonium dioxide 
powder for general purpose heat source fuel, 18:8183 (R;US) 
Savannah River Laboratory monthly report, April 1972, 18:8991 
(R;US) 
Savannah River Laboratory monthly report, August 1972, 
18:8993 (R;US) 
Savannah River Laboratory monthly report, July 1973, 18:8994 
(R;US) 
Savannah River Laboratory monthly report, June 1972, 18:8992 
(R;US) 
Savannah River Laboratory monthly report, June 1974, 18:8995 
(R;US) 
PLUTONIUM 239 
Savannah River Laboratory monthly report, April 1972, 18:8991 
(R;US) 
Savannah River Laboratory monthly report, August 1972, 
18:8993 (R;US) 
Savannah River Laboratory monthly report, June 1972, 18:8992 
(R;US) 
Savannah River Laboratory monthly report, June 1974, 18:8995 
(R;US) 
Thermal neutron actinide data, 18:8805 (R;FR) 
PLUTONIUM 240 
Plutonium scrap muktiplicity counter operation manual, 18:10111 
(R;US) 
Savannah River Laboratory monthly report, July 1973, 18:8994 
(R;US) 
PLUTONIUM 241 
Savannah River Laboratory monthly report, July 1973, 18:8994 
(R;US) 
PLUTONIUM 242 
Savannah River Laboratory monthly report, June 1974, 18:8995 
(R;US) 
PLUTONIUM CHLORIDES 
Dehydration of plutonium trichloride hydrate using thionyl chlo- 
ride, 18:9774 (R;US) 
PLUTONIUM DIOXIDE 
Cassini Pu-238 program specifications for plutonium dioxide 
powder for general purpose heat source fuel, 18:8183 (R;US) 
PLUTONIUM ISOTOPES 
See also PLUTONIUM 237 
PLUTONIUM 238 
PLUTONIUM 239 
PLUTONIUM 240 
PLUTONIUM 241 
PLUTONIUM 242 
An evaluation of the INVS Model IV neutron counter, 18:10112 
R;US) 
i multiplication correction for passive neutron 
coincidence assay of materials with variable and unknown 
(a,n) neutron rates, 18:8101 (R;US) 
PLUTONIUM NITRATES 
Plutonium Finishing Plant operational readiness review: Revi- 
sion 1, 18:8012 (R;US) 
PLUTONIUM-DELTA 
Thermodynamic analysis of transition pressure of 6-stabilized 
binary plutonium alloys, 18:9377 (R;CN;In Chinese) 
PLZT 
Charge trapping centers in ferroelectric ceramics, 18:9650 (R;US) 
PNA 
See POLYCYCLIC AROMATIC HYDROCARBONS 
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POISONS (CHEMICAL) 


POISONS (CHEMICAL) 
See HAZARDOUS MATERIALS 


POLAR CUSP 
Distinct ion population in the polar cusp: possible signature of 
transient reconnection, 18:10622 (RA;FR) 


POLARIMETERS 

On possibility of polarization measurements at HERA storage 
ring by synchrotron scattering on the electron beam, 
18:10032 (IA;RU) 

Polarized proton and antiproton experiments at Ferilab E- 
581/704, 18:9965 (IA;RU) 

Primakov polarimeter at Fermilab polarized proton/antiproton 
beam facility, 18:9964 (IA;RU) 

The Compton polarimeter for SLC, 18:10023 (R;US) 

The HERA polarimeter and the first observation of electron spin 
polarization at HERA, 18:10059 (R;DE) 


POLARIZED BEAMS 

Control of polarized beam momenta, 18:9928 (IA;RU;In Russian) 

Polarized protons in large center of mass collisions, 18:9895 
(R;US) 

POLARIZED TARGETS 

Effect of nonlinearity of spin interaction with electromagnetic 
resonance field on characteristics of polarized nuclear target, 
18:9967 (IA;RU;in Russian) 

Experimental study on nonlinear processes during pumping of 
nuclear target paramagnetic substances, 18:9968 (IA;RU;In 
Russian) 

Experimental study on the Cr stable complexes at low temper- 
atures, 18:9966 (IA;RU;in Russian) 

irradiated ammonium polarization study, 18:9970 (IA;RU;In 
Russian) 

On the possibility of using lithium-6 deuteride, irradiated with 
gas discharge plasma in a target with polarized nuclei of deu- 
terium and lithium, 18:10088 (R;RU) 

Study of spectral characteristics of ammonium irradiated at 90 
K, 18:9969 (IA;RU;in Russian) 

POLLUTANTS 

Advances in real-time technology assessment and emergency 
response: Close-in atmospheric dispersion modeling and ex- 
posure estimation, 18:10218 (R;US) 

Chemotactic selection of pollutant degrading soil bacteria, 
18:10384 (PA;US) 

Migration chemistry: Chemical and physico-chemical processes 
influencing the migration behaviour of pollutant, 18:10258 
(R;DK) 

Waste-soil interfaces, 18:10237 (R;NL) 

POLLUTION CONTROL EQUIPMENT 
See also ACOUSTIC AGGLOMERATORS 
AIR FILTERS 
SCRUBBERS 

Corrosion in flue gas cleaning equipment in coal- and refuse- 
fueled power plants - a literature study, 18:9520 (R;SE;In 
Swedish) 


POLY(ISOBUTYLENE OXIDE) 


See EPOXIDES 
ORGANIC POLYMERS 


POLYACRYLONITRILE 
See ORGANIC POLYMERS 


POLYCARBONATES 

Characterization by FT-IR of irradiated polycarbonate with + ray, 

18:9749 (1;BR;In Portuguese) 
POLYCRYSTALS 

Analysis of fast relaxation of polycrystalline Fe(ill) complexes by 
Moessbauer spectroscopy, 18:9445 (IA;AR) 

Technical development for the practical use of photovoltaic 
power system.: Development of fabrication technology of thin 
type solar cells (new cell design and fabrication technology for 
NIP structure), 18:8334 (IA;JP;in Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Development of fabrication technology of thin 
type solar cells (new cell design and fabrication technology for 
NIP structure), 18:8391 (IA;JP) 
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POLYCYCLIC AROMATIC AMINES 
Mutagenicity of six DMSO and Tween 80-solvated mild gasifica- 
tion products in Salmonella typhimurium, 18:10533 (R;US) 
POLYCYCLIC AROMATIC HYDROCARBONS 
Novel technique for coal pyrolysis and hydrogenation product 
analysis: Quarterly report, March 1, 1992, 18:7547 (R;US) 
POLYCYCLIC SULFUR HETEROCYCLES 
Molecular biological enhancement of coal biodesulfurization: Fi- 
nal technical report, 18:7551 (R;US) 
POLYETHYLENES 
Modification of low density polyethylene, isostatic polypropylene 
and their blends by gamma radiation, 18:9750 (1;BR;In Por- 
tuguese) 
On-site infrared analyses for complex systems, 18:9697 (R;US) 
POLYMERS 
See also ELASTOMERS 
ORGANIC POLYMERS 
SILICONES 
Destruction of UST organics and nitrates, polymeric organic 
wastes, and chlorocarbon solvents by steam reforming, 
18:9315 (R;US) 
Photoinduced electron transfer in ordered polymers: Progress 
report, January 1, 1992—December 31, 1992, 18:9746 (R;US) 
POLYNUCLEAR AROMATIC HYDROCARBONS 
See POLYCYCLIC AROMATIC HYDROCARBONS 
POLYPROPYLENE 
Modification of low density polyethylene, isostatic polypropylene 
and their blends by gamma radiation, 18:9750 (I;BR;in Por- 
tuguese) 
POLYSTYRENE 
Synthesis and characterization of iodinated polystyrene, 
18:9655 (R;US) 
POLYTETRAOXANE 
See ORGANIC POLYMERS 
POLYTHENE 
See POLYETHYLENES 
POLYTHIONATES 
See SULFUR COMPOUNDS 
POLYTHIONIC ACIDS 
See SULFUR COMPOUNDS 
POMERANCHUK PARTICLES 
Crossing-odd spin effects in the dipole model of hadron scatter- 
ing, 18:10877 (R;UA) 
Logarithmically rising cross section and the ratio oy/or, 
18:10875 (R;UA) 
Model for the pomeron, 18:10878 (R;UA) 
Spin-flip component of the pomeron, 18:10926 (IA;RU) 
The odderon couplings in the vector meson production and re- 
lated processes, 18:10872 (R;UA) 
POMERONS 
See POMERANCHUK PARTICLES 
PORE STRUCTURE 
See MICROSTRUCTURE 
POROUS MATERIALS 
Effects of capillarity on microscopic flow in porous media: 
Progress report, June 1, 1992—May 31, 1993, 18:9838 (R;US) 
National Institute for Petroleum and Energy Research quarterly 
technical report, July 1-September 30, 1992: Volume 2, En- 
ergy production research, 18:7730 (R;US) 
PORPHYRINS 
See also CHLOROPHYLL 
Computer-aided design of molecular catalysts for alkane oxida- 
tion using dodeca-substituted iron porphyrins, 18:9742 (R;US) 
PORTSMOUTH GASEOUS DIFFUSION PLANT 
Compliance plan for national emission standards for hazardous 
air pollutants, 18:9154 (R;US) 
Environmental Restoration Program Roadmap: Strategic pro- 
gram plan, 18:8085 (R;US) 
Portsmouth Gaseous Diffusion Plant environmental report for 
1991: Volume 4, 18:7817 (R;US) 
Portsmouth Security Sensor and Cable Termination Data Main- 
tenance System, 18:8103 (R;US) 
Technology demonstration assessment report for X-701B Hold- 
ing Pond, 18:10261 (R;US) 





Technology needs for environmental restoration remedial action: 
Environmental Restoration Program, 18:8077 (R;US) 
X-616 Chromium Sludge Lagoons pictorial overview, Piketon, 
Ohio: Environmental Restoration Program, 18:8086 (R;US) 
PORTUGAL 
The text of the agreement of 7 August 1978 between Portugal 
and the Agency for the application of safeguards in connection 
with the Treaty on the Non-Proliferation of Nuclear Weapons, 
18:9353 (R;XA;In English, Spanish, French, Russia) 
POSITION SENSITIVE DETECTORS 
Microchannel plates as a detector for 800 MeV/c charged pions 
and protons, 18:10085 (RA;RU) 
Some characteristics of the microstrip gas chamber, 18:10087 
(R;RU) 
POSITIVE IONS 
See CATIONS 


POSITRON COMPUTED TOMOGRAPHY 
A new PET center at ULB-Hopital Erasme in Brussels, 18:8118 
(RA;CH) 
Annex 1: PETBASE - a database of PET/targetry users and 
sites, 18:8167 (RA;CH) 
Current status of the Melbourne PET centre, 18:8158 (RA;CH) 
PET radiochemistry at Hospital San Raffaele, Milan (Milan Univ., 
Institute Hospital San Raffaele, Milan (IT)), 18:8146 (RA;CH) 
The new national medical cyclotron in Sydney, 18:8159 (RA;CH) 
The radiopharmacy department at Paul Scherrer Institut, 
18:8157 (RA;CH) 
POSITRON SOURCES 
Coherent pair creation as a positron source for linear colliders, 
18:10016 (R;US) 
POSITRON-ELECTRON-PROTON STORAGE RING 
See PEP STORAGE RINGS 
POSITRONS 
Influence of some alloying elements on the formation of vacancy 
defects in ferritic steels during irradiation at 288 deg C, 
18:9370 (R;FR) 
POSTULATED PARTICLES 
See also GLUONS 
GOLDSTONE BOSONS 
HIGGS BOSONS 
PARTONS 
POMERANCHUK PARTICLES 
QUARKS 
SPARTICLES 
TOP PARTICLES 
Search for new phenomena at LEP, 18:10902 (RA;US) 
POTABLE WATER 
See DRINKING WATER 
POTASSIUM 
Design of gasifiers to optimize fuel cell systems: Quarterly tech- 
nical progress report No. 6, January-March 1992, 18:9207 
(R;US) 
POTASSIUM 40 
Natural radioactivity of building materials in Syria, 18:10220 
(R;SY;In Arabic) 
POTASSIUM CHLORIDES 
Aerosol phase transformation in the atmosphere, 18:10179 
(R;US) 
POTASSIUM COMPOUNDS 
See also POTASSIUM CHLORIDES 
POTASSIUM OXIDES 
The role of catalyst precursor anions in coal gasification: Fourth 
quarterly report, 18:7562 (R;US) 
POTASSIUM OXIDES 
Lattice dynamics of Ba, _,K,BiO3 as studied by neutron scatter- 
ing and computer simulation, 18:11215 (R;RU) 
POTENTIAL (ELECTRIC) 
See ELECTRIC POTENTIAL 
POTENTIAL FLOW 
Solving the inverse problem for incompressible potential flow 
through tow-dimensional cascades, 18:9337 (R;JP;ln Japan- 
ese) 


POWER CONDITIONING CIRCUITS 
Energy Efficiency 


POWER CONDITIONING CIRCUITS 
Alarm Systems 

Technical development for the practical use of photovoltaic 
power system.: Research and development of peripheral 
technology for photovoltaic power systems (development of 
inverter technology for a photovoltaic system which is con- 
nected to the utility grid), 18:8363 (IA;JP;in Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Research and development of peripheral 
technology for photovoltaic power systems (development of 
inverter technology for a photovoltaic (PV) system which is 
connected to the utility grid), 18:8418 (IA;JP) 

Control 

Technical development for the practical use of photovoltaic 
power system.: Research and development of peripheral 
technology for photovoltaic power systems (development of 
inverter technology for a photovoltaic system which is con- 
nected to the utility grid), 18:8363 (IA;JP;in Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Research and development of peripheral 
technology for photovoltaic power systems (development of 
inverter technology for a photovoltaic (PV) system which is 
connected to the utility grid), 18:8418 (IA;JP) 

Cost 

Technical development for the practical use of photovoltaic 
power system.: Research and development of peripheral 
technology for photovoltaic power systems (development of 
inverter technology for a photovoltaic (PV) system which is 
connected to the utility grid), 18:8418 (IA; JP) 

Technical development for the practical use of photovoltaic 
power system.: Research and development of peripheral 
technology for photovoltaic power systems (development of 
inverter technology for a photovoltaic system which is con- 
nected to the utility grid), 18:8363 (IA;JP;in Japanese) 

Efficiency 

Development of practical photovoltaic generation systems.: Pe- 
ripheral techniques (High-frequency insulation type 3 kW 
class power converter for system interconnection), 18:8444 
(IA;JP;in Japanese) 

Electric Batteries 

Evaluation of a nickel/metal hydride battery for a load condi- 
tioner.: Performance of 1Wh AA-size cell and multicell, 
18:9097 (R;JP;in Japanese) 

Electric Currents 

Development of practical photovoltaic generation systems.: Pe- 
ripheral techniques (High-frequency insulation type 3 kW 
class power converter for system interconnection), 18:8444 
(IA;JP;in Japanese) 

Electrical Insulation 

Development of practical photovoltaic generation systems.: Pe- 
ripheral techniques (High-frequency insulation type 3 kW 
class power converter for system interconnection), 18:8444 
(IA;JP;In Japanese) 

Electronic Circuits 

Technical development for the practical use of photovoltaic 
power system.: Research and development of peripheral 
technology for photovoltaic power systems (development of 
inverter technology for a photovoltaic (PV) system which is 
connected to the utility grid), 18:8418 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Research and development of peripheral 
technology for photovoltaic power systems (development of 
inverter technology for a photovoltaic system which is con- 
nected to the utility grid), 18:8363 (IA;JP;in Japanese) 


Energy Efficiency 

Technical development for the practical use of photovoltaic 
power system.: Research and development of peripheral 
technology for photovoltaic power systems (development of 
inverter technology for a photovoltaic system which is con- 
nected to the utility grid), 18:8363 (IA;JP;In Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Research and development of peripheral 
technology for photovoltaic power systems (development of 
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POWER CONDITIONING CIRCUITS 
Energy Efficiency 


inverter technology for a photovoltaic (PV) system which is 
connected to the utility grid), 18:8418 (IA;JP) 
Frequency Dependence 
Development of practical photovoltaic generation systems.: Pe- 
ripheral techniques (High-frequency insulation type 3 kW 
class power converter for system interconnection), 18:8444 
(IA;JP;in Japanese) 
Interconnected Power Systems 
Development of practical photovoltaic generation systems.: Pe- 
ripheral techniques (High-frequency insulation type 3 kW 
class power converter for system interconnection), 18:8444 
(IA;JP;in Japanese) 
Inverters 
Development of practical photovoltaic generation systems.: Pe- 
ripheral techniques (High-frequency insulation type 3 kW 
class power converter for system interconnection), 18:8444 
(IA;JP;in Japanese) 
Miniaturization 
Technical development for the practical use of photovoltaic 
power system.: Research and development of peripheral 
technology for photovoltaic power systems (development of 
inverter technology for a photovoltaic system which is con- 
nected to the utility grid), 18:8363 (IA;JP;in Japanese) 
Technical development for the practical use of photovoltaic 
power system.: Research and development of peripheral 
technology for photovoltaic power systems (development of 
inverter technology for a photovoltaic (PV) system which is 
connected to the utility grid), 18:8418 (IA;JP) 
Mostet 


Technical development for the practical use of photovoltaic 
power system.: Research and development of peripheral 


technology for photovoltaic power systems (development of 

inverter technology for a photovoltaic system which is con- 

nected to the utility grid), 18:8363 (IA;JP;in Japanese) 
Technical development for the practical use of photovoltaic 


power system.: Research and development of peripheral 
technology for photovoltaic power systems (development of 
inverter technology for a photovoltaic (PV) system which is 
connected to the utility grid), 18:8418 (IA;JP) 

Power Range 01-10 Kw 

Development of practical photovoltaic generation systems.: Pe- 
ripheral techniques (High-frequency insulation type 3 kW 
class power converter for system interconnection), 18:8444 
(IA;JP;in Japanese) 

Rectifiers 

Development of practical photovoltaic generation systems.: Pe- 
ripheral techniques (High-frequency insulation type 3 kW 
class power converter for system interconnection), 18:8444 
(IA;JP;in Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Research and development of peripheral 
technology for photovoltaic power systems (development of 
inverter technology for a photovoltaic (PV) system which is 
connected to the utility grid), 18:8418 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Research and development of peripheral 
technology for photovoltaic power systems (development of 
inverter technology for a photovoltaic system which is con- 
nected to the utility grid), 18:8363 (IA;JP;ln Japanese) 

Transformers 

Development of practical photovoltaic generation systems.: Pe- 
ripheral techniques (High-frequency insulation type 3 kW 
class power converter for system interconnection), 18:8444 
(IA;JP;in Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Research and development of peripheral 
technology for photovoltaic power systems (development of 
inverter technology for a photovoltaic system which is con- 
nected to the utility grid), 18:8363 (IA;JP;in Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Research and development of peripheral 
technology for photovoltaic power systems (development of 
inverter technology for a photovoltaic (PV) system which is 
connected to the utility grid), 18:8418 (IA;JP) 
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POWER CONDITIONING SYSTEMS 
See POWER CONDITIONING CIRCUITS 
POWER DEMAND 

Technical development for the practical use of photovoltaic 
power system.: Research and development of system to uti- 
lize photovoltaic energy (analytical study for the practical use 
of photovoltaic power generation systems), 18:8430 (IA;JP) 

POWER DISTRIBUTION 

Simplified models for the calculation of the time-average power 
distribution in CANDU reactors including the influence of local 
parameters, 18:8695 (IA;CA) 

Simplified models for the calculation of the time-average power 
distribution in CANDU reactors including the influence of local 
parameters, 18:8725 (IA;CA) 

Statistical approach to compliance with maximum channel power 
licence limits in Ontario Hydro reactors, 18:8866 (IA;CA) 

POWER DISTRIBUTION SYSTEMS 

Adequacy and security of power systems at planning stage: 
Main concepts and issues, 18:9079 (R;IT) 

Computer aided planning of distribution systems and connection 
with medium term load forecast, 18:9188 (R;IT) 

Expert systems for fault diagnosis and safety regulations of dis- 
tribution networks, 18:9073 (RA;Fl) 

Transient analysis for ground fault distance estimation in electri- 
cal distribution networks, 18:9074 (R;Fl) 

POWER GENERATION 

See also COGENERATION 

A methodology for quantification of human health effects due to 
electricity production from coal, 18:7662 (RA;XA) 

A review of solar thermodynamic electricity generation: Technol- 
ogy, economics and applicability to the UK, 18:8448 (R;GB) 

Assessment of environmental and health impacts of energy sys- 
tems and other sources in Finland, 18:9140 (RA;XA) 

Coal - clean power for a better life, 18:7717 (AV;GB;In English 
and Japanese) 

Comments on energy risk analysis, 18:9138 (RA;XA) 

Gas fired Advanced Turbine System, 18:8566 (R;US) 

Power and heat production capacity retirement depending on 
environmental regulations, 18:9190 (R;Fl;in Finnish) 

Review of steam and Stirling engines for energy from wastes 
systems: Final report, 18:8252 (R;GB) 

Risk analysis and nuclear regulation methodology applied to 
non-nuclear energy production, 18:7665 (RA;XA) 

Risk comparison of some energy sources, 18:9141 (RA;XA) 

POWER PLANTS 

See also DUAL-PURPOSE POWER PLANTS 

FUEL CELL POWER PLANTS 
GAS TURBINE POWER PLANTS 
SOLAR POWER PLANTS 
THERMAL POWER PLANTS 
TIDAL POWER PLANTS 
WIND POWER PLANTS 

Future trends in power generation cost by power resource.: Fo- 
cusing on scenario analyses, 18:9117 (|;JP;In Japanese) 

Settlement analysis of main building in power plants by means 
of 2-D and 3-D models, 18:8888 (R;IT) 

POWER POOLS 
See INTERCONNECTED POWER SYSTEMS 
POWER REACTORS 
See also ATUCHA REACTOR 
BWR TYPE REACTORS 
BRUCE-1 REACTOR 
CHERNOBYLSK-4 REACTOR 
EBR-2 REACTOR 
LENINGRAD-3 REACTOR 
LOVIISA-1 REACTOR 
LOVIISA-2 REACTOR 
N-REACTOR 
NARORA-1 REACTOR 
PWR TYPE REACTORS 
PICKERING-1 REACTOR 
PICKERING-3 REACTOR 
RAJASTHAN-1 REACTOR 
SHIPPINGPORT REACTOR 





SPACE POWER REACTORS 
WWER-3 REACTOR 
WWER-5 REACTOR 

Prospects for the development of advanced reactors, 18:9169 
(R;AT) 

POWER SUBSTATIONS 

See also GAS-INSULATED SUBSTATIONS 

Construction and operation of a support facilities (Building 729) 
for operationtesting of a prototype accelerator/storage ring 
(XLS) and machine shop for the National Synchrotron Light 
Source at Brookhaven National Laboratory, Upton, New York: 
Environmental assessment, 18:10030 (R;US) 

Effect of increased electric loads on primary substation equip- 
ment in 100-B, C, D, DR, F, and H areas, 18:8933 (R;US) 

Occupational health hazards in power production and transmis- 
sion: 10. The employees appraisal of working conditions and 
health at the three-year follow-up, 18:8587 (R;SE;In Swedish) 

Occupational health hazards in power production and transmis- 
sion: 11. Physical conditions at the three-year follow-up, 
18:8588 (R;SE;in Swedish) 

POWER SUPPLIES 

See also PHOTOVOLTAIC POWER SUPPLIES 

Japan-Australia solar energy technical cooperative undertaking 
and similar activities with other countries, 18:8264 (iA;JP;In 
Japanese) 

Japan-Australia solar energy technical cooperative undertaking 
and similar activities with other countries, 18:8267 (IA;JP) 

POWER SYSTEMS 

See also INTERCONNECTED POWER SYSTEMS 

Characteristics of identifying linear dynamic models from im- 
pulse response data using Prony analysis, 18:9071 (R;US) 

Electricity system performance: options and opportunities for 
developing countries. Synthesis report of the cooperative pro- 
gramme on energy and development, 18:9084 (R;XE) 

Reliability and safety of the electrical power supply complex of 
the Hanford production reactors, 18:8946 (R;US) 

POWER TRANSMISSION 

Free movement of the electricity product in Europe, 18:9082 
(R;FR;In French) 

Short-circuit recognition algorithms for current-limitation switch- 
ing, 18:9072 (I;DE;in German) 

PRASEODYMIUM 149 

Band structure and signature effects in odd-z rare-earth nuclei, 

18:10952 (iA;IN) 
PRASEODYMIUM ALLOYS 
Particle size dependence of the Pr2Fe,7 nitrogenation process, 
18:9426 (IA;AR) 

PRECIPITATIONS (ATMOSPHERIC) 

See ATMOSPHERIC PRECIPITATIONS 
PRESSURE (PLASMA) 

See PLASMA PRESSURE 
PRESSURE (VAPOR) 

See VAPOR PRESSURE 
PRESSURE GRADIENTS 

On the solution of the pressure-correction equation in segre- 
gated algorithms for elliptic flows, 18:9850 (R;SE) 

PRESSURE TUBES 

Design of experiments and equipment to test the ballooning 
characteristics of CANDU pressure tubes, 18:8690 (R;CA) 

Methodology for assessing channel thermalhydraulics and re- 
sultant pressure tube response for severe conditions, 18:8742 
(IA;CA) 

Methodology for assessing channel thermalhydraulics and re- 
sultant pressure tube response for severe conditions in 
CANDU, 18:8707 (IA;CA) 

Molten Zircaloy-4/ballooned pressure tube interaction experi- 
ments, 18:8704 (IA;CA) 

Molten zircaloy-4/ballooned pressure tube interaction experi- 
ments, 18:8736 (IA;CA) 

Primary circuit chemistry of pressure tube PHWRs, 18:8680 
(RA;XA) 

Temperature gradients on pressure tubes due to steam flow dur- 
ing stratified two-phase flow experiments, 18:8737 (IA;CA) 


PROBABILITY 


PRESSURE VESSELS 

Advanced NDE technologies and characterization of RPV flaw 
distribution, 18:9025 (RA;US) 

Consequence evaluation of radiation embrittlement of Trojan re- 
actor pressure vessel supports, 18:9021 (RA;US) 

Corrosion fatigue in pressure vessel steels: Results of ENEL- 
CISE programs, 18:9005 (R;IT) 

Corrosion of pressure vessels, 18:8629 (RA;XA) 

Environmentally assisted cracking in light water reactors, 
18:9027 (RA;US) 

Finite-element pre-analysis for pressurized thermoshock tests: 
Vessel 1: Tests 4, 5 and 6, 18:8664 (R;Fl) 

General requirements for pressure-retaining systems and com- 
ponents in CANDU nuclear power plants, 18:8678 (R;CA) 

Heavy-section steel technology program overview, 18:9018 
(RA;US) 

Multivariable modeling of J-R data, 18:9020 (RA;US) 

Potential impact of enhanced fracture-toughness data on 
pressurized-thermal-shock analysis, 18:9019 (RA;US) 

Primary circuit chemistry of pressure vessel PHWRs, 18:8679 
(RA;XA) 

TMI-2 Vessel Investigation Project (VIP) Metallurgical Program, 
18:9022 (RA;US) 

PRESSURIZED HEAVY WATER COOLED/MODERATED REAC- 

TOR 

See PHWR TYPE REACTORS 


PRESSURIZED WATER COOLED MODERATED REACTOR 
See PWR TYPE REACTORS 


PRESSURIZED WATER REACTORS 
See PWR TYPE REACTORS 


PREVENTION OF SIGNIFICANT DETERIORATION 
Study survey on a high-efficiency environment harmony type en- 
ergy cascade utilization system, 18:9157 (R;JP;in Japanese) 
PRIMARY COOLANT CIRCUITS 
See also COOLANT CLEANUP SYSTEMS 
Activities of the Nuclear Research Institute in water coolant inter- 
action with fuel and primary circuit materials, 18:8620 (RA;XA) 
Chemistry of primary coolant in water cooled nuclear reactors, 
18:8599 (RA;XA) 
Comparison of standard and hydrazine water chemistry of 
WWER 440 units, 18:8637 (RA;XA) 
Consequence evaluation of radiation embrittlement of Trojan re- 
actor pressure vessel supports, 18:9021 (RA;US) 
Coolant technology of water cooled reactors. V. 1: Chemistry of 
primary coolant in water cooled reactors, 18:8615 (R;XA) 
Coolant technology of water cooled reactors. V. 2: Corrosion in 
the primary coolant systems of water cooled reactors, 
18:8627 (R;XA) 
Correlation of out-core surface activities and primary water 
chemistry in WWER-440 reactors, 18:8641 (RA;XA) 
Corrosion in primary coolant systems, 18:8628 (RA;XA) 
Creys-Mailville nuclear plant. Simulation of the cold plenum 
thermal-hydraulics. 12 zone model presentation, 18:8772 
(R;FR;In French) 
Effects of aging on calibration and response time of nuclear 
plant RTDs and pressure transmitters, 18:9044 (RA;US) 
Environmentally assisted cracking in light water reactors, 
18:9027 (RA;US) 
Primary circuit chemistry of pressure tube PHWRs, 18:8680 
(RA;XA) 
Progress in improving NDE reliability, 18:9023 (RA;US) 
Short cracks in piping and piping welds, 18:9029 (RA;US) 
PRINTED CIRCUITS 
Comparison of bismuth-lead and bismuth-tin to tin-lead as alter- 
nate solder alloys: Final report, 18:9479 (R;US) 
Development of chemical analysis techniques for organic com- 
ponents in processing solutions: Final report, 18:9881 (R;US) 
Printed wiring assembly cleanliness: Final report, 18:9879 (R;US) 
Process Waste Assessment for the Prototype Printed Wiring 
Laboratory, 18:9316 (R;US) 
PROBABILITY 
A general framework for iterative aggregation/disaggregation 
methods, 18:11496 (RA;US) 
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PROBES 


PROBES 

See also ELECTROSTATIC PROBES 

Fiber-optic pH sensor for in-situ applications, 18:10142 (R;FR) 
PROCEEDINGS 

12th annual progress report of the fuel and power storage tech- 
nology subcommittee, 18:9087 (I;JP;in Japanese) 

PROCESS CONTROL 

Safety analysis in conceptual design of process control, 
18:9318 (R;Fl) 

Statistical process control for charting multiple sources of variation 
with an application to neutron tube production, 18:8180 (R;US) 

PROCESS DEVELOPMENT UNITS 

Development of bituminous coal liquefaction.: Engineering, con- 
struction and operation of 150t/d coal liquefaction pilot plant, 
18:7603 (IA;JP) 

Development of bituminous coal liquefaction.: Engineering, con- 
struction and operation of 150t/d coal liquefaction pilot plant, 
18:7575 (IA;JP;in Japanese) 

Japan's Sunshine Project.: 1991 annual summary of coal lique- 
faction and gasification, 18:7595 (I;JP) 

Japan's Sunshine Project.: 1991 annual summary of coal lique- 
faction and gasification, 18:7565 (i;JP;in Japanese) 

PROCESS HEAT REACTORS 
See also MIDLAND-1 REACTOR 
THR REACTOR 

A simple and feasible proposal for nuclear district heating: An 
introduction to two vkinds of pool type low-temperature heat- 
ing reactors, 18:8798 (R;CN) 

Safety of 5 MW district heating reactor (DHR) and hydraulic dy- 
namic pressure drive control rods, 18:8840 (R;CN) 

PROCESSING (DATA) 
See DATA PROCESSING 
PROCESSING (ORES) 
See ORE PROCESSING 
PROCESSING (WASTES) 
See WASTE PROCESSING 
PRODUCTION (HYDROGEN) 
See HYDROGEN PRODUCTION 
PRODUCTION (ISOTOPE) 
See ISOTOPE PRODUCTION 
PRODUCTION (PARTICLE) 
See PARTICLE PRODUCTION 
PRODUCTION (PLASMA) 
See PLASMA PRODUCTION 
PRODUCTION REACTORS 
See also SPECIAL PRODUCTION REACTORS 
Modification of a shielded cell to handle tritium, 18:8898 (R;US) 
Construction 

Heavy Water Reactor support facilities description at the Hanford 

Site: New Production Reactor: Revision 1, 18:8974 (R;US) 
Environmental impacts 

Light Water Reactor (WNP-1) plant description, New Production 

Reactor: Revision 2, 18:8894 (R;US) 
Fuel Elements 
Savannah River Plant trip report, December 2-3, 1952, 18:8916 
(R;US) 
Fuel Rods 
Hanford trip report, April 20-22, 1953, 18:8096 (R;US) 
Loss Of Coolant 

Reactor Materials Program process water piping indirect failure 

frequency, 18:9066 (R;US) 
Materials Testing 

Assessment of susceptibility of Type 304 stainless steel to inter- 
granular stress corrosion cracking in simulated Savannah 
River Reactor environments, 18:8977 (R;US) 

Pipes 

Recommended seismic design criteria for HWR-NPR piping, 

18:8987 (R;US) 
Reactor Accidents 


Steam explosions of single drops of pure and alloyed molten 
aluminum, 18:9063 (R;US) 
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Reactor Cooling Systems 

Preliminary leak-before-break evaluation procedures for DOE's 
New Production Reactor-Heavy Water Reactor, 18:8905 
(R;US) 

Reactor Physics 

Methodology and results for the calculation of the NP-MHTGR 
isothermal temperature coefficient, control rod worth, and 
power density distributions, 18:8671 (R;US) 

Risk Assessment 

Probabilistic data base functional requirements, 18:9004 (R;US) 

Savannah River Site PRA of Reactor Operation, Level 1: Inter- 
nal events: Volume 9, 18:9070 (R;US) 

Savannah River Site PRA of reactor operation, Level 1: Internal 
events: Volume 8, 18:9069 (R;US) 

Savannah River Site PRA of reactor operation, level 1: internal 
events: Volume 5, 18:9067 (R;US) 

Savannah River Site PRA of reactor operation: Level 1, Internal 
events: Volume 7, 18:9068 (R;US) 

Safety Analysis 

An exploratory analysis of thermal-hydraulic conditions leading 
to severe accidents for the New Production Heavy-Water Re- 
actor, 18:9014 (R;US) 

Seals 
Sealing systems for a Heavy Water Reactor, 18:8677 (R;US) 
Service Life 

Achievability of a 60-year design life for DOE's New Production 

Reactor-Heavy Water Reactor, 18:8904 (R;US) 
Shielding 

Shield verification and validation action matrix summary, 
18:10528 (R;US) 

Shielding research at the Hanford Site, 18:8976 (R;US) 

Site Characterization 

Health and Safety Plan for operations performed for the NPR 
drilling program, 18:8887 (R;US) 

Heavy Water Reactor plant description at the Hanford Site: New 
Production Reactor: Revision 1, 18:8896 (R;US) 

Modular High-Temperature Gas-Cooled Reactor plant descrip- 
tion at the Hanford Site: New Production Reactor: Revision 1, 
18:8895 (R;US) 

Standards 

Achieving design objectives for the new production reactors us- 

ing national consensus standards, 18:8986 (R;US) 
Targets 

Tritium permeation and related studies on barrier treated 316 

stainless steel, 18:8972 (R;US) 
PROFESSIONAL PERSONNEL 
Feasibility study to construct information networks for global en- 
vironment R and D, 18:9148 (R;JP;in Japanese) 
PROGRAMMING 
See also PARALLEL PROCESSING 
Object technology: A white paper, 18:11567 (R;US) 
Rerative Methods 

A comparison of preconditioned nonsymmetric krylov methods 
on a large-scale MIMD machine, 18:11521 (RA;US) 

A comparison of some subspace iteration algorithms for large 
scale nonsymmetric eigenvalue problems, 18:11490 (RA;US) 

A comparison of two iterative methods for the solution of a sys- 
tem modeling Bingham fluids, 18:11515 (RA;US) 

A general framework for iterative aggregation/disaggregation 
methods, 18:11496 (RA;US) 

A method for devising efficient multigrid smoothers for compli- 
cated PDE systems, 18:11479 (RA;US) 
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linear systems, 18:11500 (RA;US) 

A spectrum enveloping technique for convection-diffusion com- 
putations, 18:11505 (RA;US) 

Alternating direction preconditioning for nonsymmetric systems 
of linear equations, 18:11504 (RA;US) 
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18:10863 (IA;RU) 
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bioreactor studies, 18:8224 (R;US) 
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Evaluation of computer-based NDE techniques and regional 
support of inspection activities, 18:9024 (RA;US) 
Reactor Cooling Systems 
Interfacing systems loss of coolant accident (ISLOCA) pressure 
capacity methodology and Davis-Besse results, 18:9030 
(RA;US) 
Reactor Maintenance 
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Case study on the use of PSA methods: Assessment of 
technical specifications for the reactor protection system in- 
strumentation, 18:8648 (R;XA) 
Reactor Safety 
Advanced NDE technologies and characterization of RPV flaw 
distribution, 18:9025 (RA;US) 
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pressurized-thermal-shock analysis, 18:9019 (RA;US) 
Progress in improving NDE reliability, 18:9023 (RA;US) 
Recent improvements in check valve monitoring methods, 
18:9039 (RA;US) 
Role of recent research in improving check valve reliability at 
nuclear power plants, 18:9040 (RA;US) 
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analysis: Quarterly report, March 1, 1992, 18:7547 (R;US) 


Charge trapping centers in ferroelectric ceramics, 18:9650 (R;US) 
Chemically prepared Pb(Zr,Ti)O3 thin films: The effects of orien- 
tation and stress, 18:9594 (R;US) 


Q 


Q CODES 
QLN1: Quantitative Gamma-Ray Spectra Analysis, 18:11542 
(CM;US) 
QLN1: Quantitative Gamma-Ray Spectra Analysis, 18:11541 
(CM;US) 
Q DEVICES 
Dynamical chaos of plasma ions in electrostatic waves, 
18:11356 (R;CH) 
QINSHAN REACTOR 
Dynamic analysis of the auxiliary power supply and study of 
coastdown of the reactor coolant pump at power failure for 
Qinshan Nuclear Power Plant, 18:8610 (R;CN;In Chinese) 
QUADRUPOLE LINACS 
A helium-3 RFQ accelerator for PET tracer production, 18:8113 
(RA;CH) 
Acceleration performance of the INS 25.5-MHz split coaxial 
RFQ, 18:9904 (R;JP) 
Thin window for an 8 MeV helium-3 PET RFQ accelerator tar- 
get, 18:9907 (RA;CH) 
QUADRUPOLE MOMENTS 
The problem of choice 5’Fe nucleus quadrupole moment value 
in Moessbauer spectroscopy, 18:11210 (IA;AR) 
QUADRUPOLES 
A correction scheme for the quadrupole misalignment errors in 
the ANL—APS positron linac, 18:9950 (R;US) 
QUALITATIVE CHEMICAL ANALYSIS 
A Moessbauer investigation of complexes of tin tetrahalides with 
ambidentate Lewis bases containing nitrogen, sulphur and 
oxygen, 18:9689 (IA;AR) 
QLN1: Quantitative Gamma-Ray Spectra Analysis, 18:11541 
(CM;US) 
QLN1: Quantitative Gamma-Ray Spectra Analysis, 18:11542 
(CM;US) 
QUANTITATIVE CHEMICAL ANALYSIS 
Chemical monitors based on Surface-Enhanced Raman Scat- 
tering (SERS), 18:9663 (R;US) 
QUANTIZATION 
Quantum cryptography: Theory and practice, 18:11601 (RA;IL) 
QUANTUM CHROMODYNAMICS 
Confinement phase transition in gluodynamics, 18:10758 (R;RU) 
Experimental tests of QCD: Deep inelastic scattering, e*e— anni- 
hilation and hard hadron-hadron scattering, 18:10796 (RA;US) 
Formulae and figures for basic two-body QCD processes in ep 
interaction, 18:10824 (R;DE) 
Highlights from muon scattering at CERN, 18:10908 (RA;US) 
Inversion of the fermion matrix in lattice QCD by means of 
parallel-transported multigrid (PTMG), 18:10674 (R;DE) 
Lepton-hadron scattering from scaling violation to HERA, 
18:10901 (RA;US) 
Meson-diquark bosonization in the Nambu-Jona-Lasinio model 
and in QCD, 18:10742 (R;DE) 
Nucleon structure functions, F2(x,Q*) and xF3(x,Q*), from »-Fe 
scattering at the Fermilab Tevatron, 18:10907 (RA;US) 


QUARK MODEL 


QCD corrections to Higgs boson production, 18:10740 (R;US) 

Recent results from CDF, 18:10911 (RA;US) 

The QCD Teraflops Project, 18:10739 (R;US) 

Theoretical aspects of lepton-hadron scattering, 18:10900 
(RA;US) 

Unusual initial and final state effects in quantum chromodynam- 
ics: Annual progress report, July 15, 1992—December 18, 
1992, 18:10743 (R;US) 

QUANTUM ELECTRODYNAMICS 

Atomic-beam interaction with microresonator fields in photonic 
band structures, 18:10776 (RA;IL) 

Covariant QED without indefinite metric, 18:10798 (R;AT) 

Covariant stochastic quantization of QED without indefinite met- 
ric, 18:10733 (R;AT) 

Nuclear size correction to the electron self energy, 18:11145 
(R;DE) 

Production of fermionic charge in external fields, 18:10780 
(IA;AT;In German) 

Regularization of the multipolar form of quantum electrodynam- 
ics, 18:10792 (R;RU) 

QUANTUM FIELD THEORY 
See also LATTICE FIELD THEORY 
PHI4-FIELD THEORY 
QUANTUM CHROMODYNAMICS 
QUANTUM ELECTRODYNAMICS 

Algebraic construction of interacting higher spin field theories, 
18:10705 (R;FR;in French) 

Conditional preparation and detection of Schroedinger cats, 
18:10772 (RA;IL) 

Dispersion relation approach to the anomaly in 2 dimensions, 
18:10799 (R;AT) 

Nonperturbative effective potential. Unharmonic oscillator, 
18:10714 (RA;RU;In Russian) 

QUANTUM MECHANICS 

A group-theoretic approach to the study of small oscillations of a 
dynamical system with a known symmetry, 18:10584 (R;XA) 

An attempt at a macrorealistic quantum worldview, 18:10591 
(R;XA) 

Bound states for square well potentials extending to infinity in D 
> 2, 18:10609 (R;AT) 

Multi-particle structure in the Z,-chiral Potts models, 18:10574 
(R;DE) 

Observation of squeezed light and quantum description of the 
macroscopical body movement, 18:10608 (FR; XA) 

Progress in the K-model quantum mechanics, 18:10607 (R;HU) 

Quantization rules for strongly chaotic systems, 18:10577 (R;DE) 

Quantum chaos: statistical relaxation in discrete spectrum, 
18:10600 (R;RU) 

Relativistic quantum mechanics, QED and QCD, 18:10731 
(RA;GB) 

Rotations and angular momentum in quantum mechanics (2nd 
part), 18:10596 (R;FR;in French) 

Rotations and angular momentum in quantum mechanics (first 
part), 18:10595 (R;FR;in French) 

Wave function collapse: An unnecessary condition for the dy- 
namical description of the Zeno and partial Zeno effect, 
18:10583 (R;XA) 

QUARK MATERIAL 
See QUARK MATTER 
QUARK MATTER 

Behaviour of the intermittency exponents and a quark-gluon 
plasma formation in the heavy ion collisions, 18:10788 (R;RU) 

Filamentation instability of hot quark-gluon plasma with hard jet, 
18:10789 (R;UA) 

From the Bevalac to RHIC: Recent results and future perspec- 
tives, 18:11116 (R;US) 

Gluon gas viscosity in nonperturbative region, 18:10790 (R;UA) 

Relativistic heavy ion collider: Physics and the STAR experi- 
ment, 18:11117 (R;US) 

QUARK MODEL 
See also FLAVOR MODEL 
STRING MODELS 

Experimental tests of QCD: Deep inelastic scattering, ete anni- 

hilation and hard hadron-hadron scattering, 18:10796 (RA;US) 
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QUARK MODEL 


Lepton-hadron scattering from scaling violation to HERA, 
18:10901 (RA;US) 
QUARK PLASMA 
See QUARK MATTER 
QUARK SEA 
See QUARK MATTER 
QUARK-ANTIQUARK INTERACTIONS 
On the relativistic string size at finite temperature, 18:10710 
(R;UA) 
QUARK-GLUON PLASMA 
See QUARK MATTER 
QUARKONIUM 

See also CHARMONIUM 

Weak interactions in a bilocal chiral theory: 1. Bound states 
wave functions for given angular momentum, 18:10722 (R;RU) 

Weak interactions in a bilocal chiral theory: 2. Nonleptonic de- 
cays of quarkonia in bilocal approach, 18:10885 (R;RU) 

QUARKS 

A comment on the quark mixing in the supersymmetric 
SU(4),0(4) GUT model, 18:10795 (R;GB) 

A scalar-vector model of quark-antiquark interaction under lin- 
ear confinement, 18:10747 (R;XA) 

HERA the new frontier, 18:10039 (RA;US) 

Measurement of characteristics of heavy quark production cross 
sections in the experiment with instrumented beam absorber, 
18:10921 (R;RU;in Russian) 

Measurement of heavy flavour production at LEP by their elec- 
tron decay in ALEPH experiment, 18:10807 (R;FR;In French) 

Recent results from CDF, 18:10911 (RA;US) 

QUARTZ 

Pressure-induced amorphizations of silica analogues: A probe 
of the relationship between order and disorder: Progress re- 
port, August 1, 1992—July 31, 1998, 18:9609 (R;US) 

Ultra-high velocity impacts: Cratering studies of microscopic im- 
pacts from 3 km/s to 30 km/s, 18:9865 (R;US) 

QUEBEC 
Radiogenic age and isotopic studies: Report 3, 18:10242 (R;CA) 


R 


R CODES 
RAFFLE: 1st Flight Collision Probabilities MC, 18:11548 (CM;US) 
REOPT V2.0: An Electronic Encyclopedia of Remedial Options, 
18:11545 (CM;US) 
REOPT V2.0: An Electronic Encyclopedia of Remedial Options, 
18:11544 (CM;US) 
R-1650 RESONANCES 
See MESONS 
R-RNA 
See RIBOSOMAL RNA 
RACIAL GROUPS 
See MINORITY GROUPS 
RADAPPERTIZATION 
See RADIOSTERILIZATION 
RADIANT HEAT TRANSFER 
FURNSD: A computer code for radiative heat transfer in pulver- 
ized coal furnaces, 18:7675 (R;US) 
RADIATION ACCIDENTS 
Biological dosimetry after radiation accidents, 18:10454 (IA;AU) 
Decision of the Council of State on the general regulations for 
emergency response arrangements at nuciear power plants 
(397/91), 18:9008 (R;Fl) 
Federal Radiological Monitoring and Assessment Center (FR- 
MAC): Overview of FRMAC operations, 18:8052 (R;US) 
Fire hazards analysis of the Radioactive Waste Management 
Complex Air Support Buildings, 18:7938 (R;US) 
RADIATION BURDEN 
See RADIATION DOSES 
RADIATION CHEMISTRY 
Reduction of TiO. by effect of A* ions bombardment, 18:9751 
(IA;AR;In Spanish) 
University of Notre Dame, Radiation Laboratory quarterly report, 
October 1-December 31, 1992, 18:9748 (R;US) 
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RADIATION CURING 
Environmental advantages of radiation processing, 18:8176 
(IA;CA) 
Environmental advantages of radiation processing, 18:8175 
(IA;CA) 
RADIATION DAMAGE (BIOLOGICAL) 
See RADIATION INJURIES 
RADIATION DECONTAMINATION 
See DECONTAMINATION 


RADIATION DETECTORS 
See also CHERENKOV COUNTERS 

DIELECTRIC TRACK DETECTORS 
FLOW COUNTERS 
IONIZATION CHAMBERS 
NEUTRON DETECTORS 
POSITION SENSITIVE DETECTORS 
PROPORTIONAL COUNTERS 
SCINTILLATION COUNTERS 
SECONDARY EMISSION DETECTORS 
SELF-POWERED DETECTORS 
SEMICONDUCTOR DETECTORS 
SHOWER COUNTERS 
TISSUE-EQUIVALENT DETECTORS 

A comparison of the ruggedized ZnS(Ag)//EPOXY and myiar- 
based alpha detectors for wastewater streams, 18:10056 
(R;US) 

A transition radiation detector which features accurate tracking 
and dE/dx particle identification, 18:10044 (R;US) 

Development of ultrathin, dimensionally stable composites for 
the Superconducting Super Collider (SSC) elementary parti- 
cle detectors, 18:10013 (R;US) 

Improvement of the focal-plane detector system for medium 
heavy ions, 18:10054 (R;CN;In Chinese) 

RADIATION DOSE DISTRIBUTIONS 
Dosimetry for non conventional whole-body _ irradiations, 
18:10490 (IA;AR;In Spanish) 
RADIATION DOSEMETERS 
See DOSEMETERS 
RADIATION DOSES 

Activity transport mechanisms in water cooled reactors, 18:8636 
(RA;XA) 

Artificial radioactivity in Carlingford Lough, 18:8036 (R;IE) 

Conservatism of RADTRAN line-source model for estimating 
worker exposures, 18:8090 (R;US) 

Guidelines for calculating radiation doses to the public from a 
release of airborne radioactive material under hypothetical ac- 
cident conditions in nuclear reactors, 18:8886 (R;CA) 

Issues in weighting bioassay data for use in regressions for in- 
ternal dose assessments, 18:10518 (R;US) 

SKI Project-90. Geosphere calculations using CRYSTAL: Stand- 
alone and CALIBRE-CRYSTAL-biosphere integrated results, 
18:7987 (R;SE) 

Summary of the environmental dose models used at DOE nu- 
clear sites in 1979, 18:10515 (R;US) 

VARSKIN MOD 2 and SADDE MOD2: Computer codes for as- 
sessing skin dose from skin contamination, 18:10513 (R;US) 

RADIATION DOSIMETRY 
See DOSIMETRY 
RADIATION EXPOSURE (DOSES) 
See RADIATION DOSES 
RADIATION HYGIENE 
See RADIATION PROTECTION 
RADIATION INJURIES 

The distribution of animals according to the values of oxygen 
partial pressure in different groups of radiosensitivity, 
18:10506 (RA;UA;In Russian) 

RADIATION MONITORING 

Annual report and accounts of the Nuclear Energy Board 1991, 
18:11457 (R;1E) 

Monthly results of measurements. August 1992, 18:10216 
(R;FR;in French) 

Monthly results of measurements. February 1992, 18:10213 
(R;FR;In French) 





Monthly results of measurements. January 1992, 18:10212 
(R;FR;In French) 

Monthly results of measurements; July 1992, 18:10215 (R;FR;in 
French) 

Monthly results of measurements; Jun 1992, 18:10214 (R;FR;In 
French) 

Radiation monitoring in the surroundings of the nuclear facilities 
of Baden-Wuerttemberg - annual report 1989, 18:10254 
(I;DE;in German) 

Report on a Workshop on mobile laboratories for monitoring en- 
vironmental radiation, 18:10499 (R;HU) 

RADIATION PROTECTION 

An examination of source material requirements contained in 10 
CFR Part 40: Options paper: Discussion of major issues for 
revision, 18:8110 (R;US) 

Design of the access control and radiation monitoring system for 
the Austin Hospital Positron Emission Tomography Centre, 
18:9898 (1A;AU) 

Dosimetry quality assurance in Martin Marietta Energy Systems’ 
centralized external dosimetry system, 18:10529 (R;US) 

Environmental! standards setting for Rocky Flats Piant: The pur- 
suit of zero risk, 18:10522 (R;US) 

Historical accounts of the radiation protection- Dosimetric 
surveillance of L. Berard Center personnel from 1960 to 1988, 
18:10436 (R;FR;In French) 

Proceedings of the international conference on radiation effects 
and protection, 18:10451 (I;JP) 

Radiation protection in veterinary medicine: Recommended 
safety procedures for installation and use of veterinary x-ray 
equipment - safety code 28, 18:10435 (R;CA) 

Standard 'Principle guides of radioprotection’: introduced con- 
cepts and future forecasting, 18:10444 (1;BR) 

RADIATION PROTECTION LAWS 

Determination of radiation doses as a result of radioactive 
effluents from nuclear facilities according to the General Ad- 
ministrative Regulations on Article 45 Radiation Protection 
Ordinance, 18:10495 (RA;DE;in German) 

RADIATION SAFETY 
See RADIATION PROTECTION 
RADIATION SYNDROME 

The study of dependence of rat's mortality on initial value of par- 
tial oxygen pressure with different rate of sharp radiation 
injury, 18:10505 (RA;UA;in Russian) 

RADIATION TRANSPORT 

See also CHARGED-PARTICLE TRANSPORT 

Comparison of iterative methods for non symetric Monte Carlo 
matrices in radiative transfer problems, 18:11518 (RA;US) 

DOG-il:input data generator program for DOT3.5 code, 
18:11418 (R;JP;in Japanese) 

MCAPM: All particle method generator and collision package, 
18:11039 (R;US) 

Monte Carlo based formula for estimating penetration of radia- 
tion shielding at forward angles, 18:9992 (R;US) 

Monte Carlo variance reduction approaches for non-Boltzmann 
tallies, 18:11139 (R;US) 

On bilinear functionals application for calculation of medium per- 
turbation effects in radiation transport problems, 18:11129 
(R;RU;In Russian) 

RADIATIVE CAPTURE 

See CAPTURE 

RADICALS 

Persistent free radical ESR signals in marine bivalve tissues, 

18:10342 (R;US) 
RADIOACTIVATION 

A mathematical method for evaluating experimental radionu- 
clide activation yield data in charged particle induced 
reactions, 18:11124 (RA;CH) 

RADIOACTIVE AEROSOLS 

A comparison of code predictions in primary circuit aerosol 
transport during a LOCA, 18:8759 (IA;CA) 

A review of airborne particle sampling with special reference to 
long-lived radioactive dust, 18:10204 (R;CA) 

CATHENA/PACE calculations of aerosol transport in a simu- 
lated primary circuit, 18:8718 (IA;CA) 


RADIOACTIVE WASTE DISPOSAL 
C Codes 


RADIOACTIVE BIOLOGICAL WASTES 
See RADIOACTIVE WASTES 


RADIOACTIVE EFFLUENTS 

Annual report on radioactive discharges from Winfrith and moni- 
toring the environment 1991, 18:10252 (R;GB) 

Compliance pian for national emission standards for hazardous 
air pollutants, 18:9154 (R;US) 

Determination of radiation doses as a result of radioactive 
effluents from nuclear facilities according to the General Ad- 
ministrative Regulations on Article 45 Radiation Protection 
Ordinance, 18:10495 (RA;DE;In German) 

Environmental monitoring plan for the Oak Ridge Reservation, 
18:10308 (R;US) 

Hanford Site environmental report for calendar year 1991, 
18:8037 (R;US) 

Portsmouth Gaseous Diffusion Plant environmental report for 
1991: Volume 4, 18:7817 (R;US) 

Quarterly Briefing Book on Environmental and Waste Manage- 
ment Activities, 18:8009 (R;US) 

Radioactive air emissions notice of construction and application 
for approval to construct the Hanford Waste Vitrification Plant, 
18:7927 (R;US) 

Radioactive contamination of the Arctic Region, Baltic Sea, and 
the Sea of Japan from activities in the former Soviet Union, 
18:10328 (R;US) 


RADIOACTIVE GASEOUS WASTES 
See GASEOUS WASTES 
RADIOACTIVE WASTES 


RADIOACTIVE MATERIALS 
See also FISSION PRODUCTS 
RADIOACTIVE WASTES 

A methodology for the transfer of probabilities between accident 
severity categories, 18:7889 (R;US) 

A radioactive waste transportation package monitoring system 
for normal transport and accident emergency response condi- 
tions, 18:7891 (R;US) 

Alternative risk-based criteria for transportation of radioactive 
material on the United States Department of Energy Hanford 
Site, 18:7898 (R;US) 

Comparison of elastic and inelastic analyses, 18:7888 (R;US) 

Conservatism of RADTRAN line-source model for estimating 
worker exposures, 18:8090 (R;US) 

Directory of Certificates of Compliance for Radioactive Materials 
Packages: Volume 3, Revision 12, Report of NRC Approved 
Quality Assurance Programs for Radioactive Materials Pack- 
ages, 18:7887 (R;US) 

Directory of national competent authorities’ approval certificates 
for package design, special form material and shipment of ra- 
dioactive material. 1992 ed., 18:9796 (R;XA) 

ELRA: The exposure limiting robotic apparatus, 18:9782 (R;US) 

Motor Carrier Evaluation Program procedure: Revision 2, 
18:7897 (R;US) 

Safety analysis report for packaging for the Idaho National Engi- 
neering Laboratory TRA Type 1 Shipping Container and TRA 
Type 2 Shipping Capsule, 18:7868 (R;US) 

Statement of Work for services provided by the 222-S Labora- 
tory for Environmental Assurance, 18:9708 (R;US) 

System certification: An alternative to package certification?, 
18:7893 (R;US) 

Transport of radioactive materials, 18:8104 (R;BR) 

Transportation accidents/incidents involving radioactive materi- 
als (1971-1991), 18:7892 (R;US) 

RADIOACTIVE PARTICULATES 


See PARTICLES 
RADIOACTIVE AEROSOLS 
RADIOACTIVE WASTE DISPOSAL 
Argentina 
Spent fuel storage in Argentina, 18:7872 (RA;XA) 
C Codes 
CHEMVAL project. Critical evaluation of the CHEMVAL thermo- 
dynamic database with respect to its contents and relevance 


to radioactive waste disposal at Sellafied and Dounreay, 
18:7917 (R;GB) 
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RADIOACTIVE WASTE DISPOSAL 
Containment Systems 


Containment Systems 
A peer review of the Hanford Site Permanent Isolation Surface 
Barrier Development Program, 18:8004 (R;US) 
Coordinated Reseerch Programs 
The Bacchus backfill experiment at the Hades underground re- 
search facility at Mol, Belgium, 18:7944 (R;XE) 
The International intraval project. Phase 1 case 6: synthetic mi- 
gration experiment, 18:7955 (R;XN) 
The International intraval project. Phase 1 case 9: radionuclide 
migration in a block of crystalline rock, 18:7956 (R;XN) 
Copper 
Native copper as a natural analogue for copper canisters, 
18:8028 (R;Fl) 
Data Base Management 
Sorption database management system Version 2: users man- 
ual, 18:7915 (R;GB) 
Environmental Effects 
Assessment of seeps in the vicinity of the Mexican Hat tailings 
disposal cell, 18:8068 (R;US) 
Federal Republic Of Germany 
LWR spent fuel management in the Federal Republic of Ger- 
many, 18:7876 (RA;XA) 
Government Policies 
Federal policy for the disposal of highly radioactive wastes from 
commercial nuclear power plants: An historical analysis, 
18:7920 (R;US) 
Ground Water 
Groundwater conditions and uranium mobility in Palmottu ana- 
logue study site in Finland, 18:10245 (RA;Fl) 
Hydrogeochemical interaction in Palmottu natural analogue site 
based on drillhole R346, 18:10317 (R;Fl;in Finnish) 
Neptunium 237 
Behaviour of neptunium in deep groundwater environments, 
18:8027 (R;Fl) 
Permatrost 
The potential significance of permafrost to the behaviour of a 
deep radioactive waste repository, 18:7986 (R;SE) 
Permit Applications 
Low-Level! Burial Grounds dangerous waste permit application: 
Request for exemption from lined trench requirements and from 
land disposal restrictions for residual liquid at 218-E-12B Burial 
Ground Trench 94: Supplement 1, Revision 1, 18:7924 (R;US) 
Radiation Hazards 
A review of the uncertainties in the assessment of radiological 
consequences of spent nuclear fuel disposal, 18:8081 (R;SE) 
Radioactive Waste Facilities 
1991 annual report on low-level radioactive waste management 
ogress: Report to Congress in response to Public Law 99- 
240, 18:7912 (R;US) 
Radionuclide Migration 
CHEMTARD theoretical overview, 18:7914 (R;GB) 
Fracture water/fracture mineral interaction at Palmottu study 
site, 18:10246 (RA;Fl) 
Groundwater conditions and uranium mobility in Palmottu ana- 
logue study site in Finland, 18:10245 (RA;Fl) 
HPLC studies of aquatic humic compounds and complexes from 
the Drigg Research Site, Cumbria, 18:10221 (R;GB) 
Matrix diffusion - evidences from drill core studies at Palmottu, 
18:10247 (RA;Fl) 
Modelling of uranium series data at Palmottu, 18:10248 (RA;Fl) 
Natural colloids, and uranium and thorium equilibrium in ground- 
water of Paimottu natural analogue study site: Part 2: Uranium 
and thorium equilibrium in groundwater, 18:10250 (RA;Fl) 
Natural colloids, and uranium and thorium equilibrium in ground- 
water of Palmottu natural analogue study site: Part 1: 
Characterization of natural groundwater colloids, 18:10249 
(RA;Fl) 


Review of sorption and diffusion parameters for TVO-92, 
18:8030 (R;Fi) 


Review on matrix diffusion investigations of dissolved radionu- 
clides in rocks: A literature survey, 18:10293 (R;Fl) 


The Palmottu analogue project: 


Progress Report 1991, 
18:10244 (R;Fl) 
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Water flow and solute transport through fractured rock, 18:7969 

(R;GB) 
Research Programs 

The Nirex Safety Assessment Research Programme; annual re- 

port for 1988/89, 18:7970 (R;GB) 
Risk Assessment 

Radioactive Waste Management Complex performance assess- 

ment: Draft, 18:7939 (R;US) 
Seismic Surveys 

Automated phase picker and source location algorithm for local 
distances using a single three component seismic station, 
18:10294 (R;Fl) 

Site Selection 

Kamlunge study site. Scope of activities and main results, 
18:10266 (R;SE) 

Radioactive waste disposal from Austria. Summary of experts’ 
discussion, 18:7972 (R;AT;in German) 

Site Surveys 

Drillings at Romuvaara in Kuhmo, 18:10295 (R;Fl;in Finnish) 
Thermodynamic Model 

A thermodynamic model for blended cements, 18:7913 (R;GB) 
Ukaea 

The Nirex Safety Assessment Research Programme; annual re- 

port for 1988/89, 18:7970 (R;GB) 
RADIOACTIVE WASTE FACILITIES 
See also ASSE SALT MINE 
WIPP 

1991 annual report on low-level radioactive waste management 
progress: Report to Congress in response to Public Law 99- 
240, 18:7912 (R;US) 

242-A Evaporator/PUREX Plant Condensate Treatment Facility: 
Delisting petition, 18:7928 (R;US) 

Annual summary report on the surveillance and maintenence 
plan for Waste Area Groupings at Oak Ridge National Labo- 
ratory for period ending September 30, 1992: Environmental 
Restoration Program, 18:8083 (R;US) 

Decision of the Council of State on the general regulations for 
the safety of a disposal facility for reactor waste (398/91), 
18:8109 (R;Fl) 

Decontamination and dismantling of the Piver prototype vitrifica- 
tion facility at Marcoule (France), 18:9785 (R;FR) 

Hanford Patrol Academy Demolition Sites Closure Plan, 
18:8058 (R;US) 

Plutonium Finishing Plant operational readiness review: Revi- 
sion 1, 18:8012 (R;US) 

Radioactive air emissions notice of construction and application 
for approval to construct the Hanford Waste Vitrification Plant, 
18:7927 (R;US) 

The performance assessment process for DOE low-level waste 
disposal facilities, 18:8016 (R;US) 

RADIOACTIVE WASTE MANAGEMENT 
See also RADIOACTIVE WASTE DISPOSAL 
RADIOACTIVE WASTE PROCESSING 
RADIOACTIVE WASTE STORAGE 

Annual report 1991. Environment Institute, 18:7946 (R;XE) 

Community's research and development programme on ra- 
dioactive waste management and storage shared-cost action 
(1990-94). Annual progress report 1991, 18:7945 (R;XE) 

Comparison of waste management aspects of direct disposal of 
spent fuel and reprocessing. Construction of data sets, 
18:7943 (R;XE) 

Controlling radioactive waste, 18:10498 (RA;DE;in German) 

Establishing and using depots for radioactive waste, 18:7962 
(RA;DE;in German) 

Nuclear Waste Management Programme 1993, 18:7968 (I;Fl;In 
Finnish) 

Quality assurance requirements and description for the Civilian 
Radioactive Waste Management Program, 18:7931 (R;US) 

Radioactive waste in the Federal Republic of Germany, 18:7959 
(R;DE;in German) 

Radioactive waste management at the Research Centre of 
Juelich, 18:7960 (RA;DE;in German) 

Status and needs of the DP radioactive mixed waste program: 
Final report, 18:7963 (R;US) 





Training requirements and responsibilities for the Buried Waste 
Integrated Demonstration at the Radioactive Waste Manage- 
ment Complex, 18:8074 (R;US) 

RADIOACTIVE WASTE PROCESSING 

Cesium separation using crystalline silicotitanate ion exchang- 
ers, 18:9705 (R;US) 

Destruction of UST organics and nitrates, polymeric organic 
wastes, and chlorocarbon solvents by steam reforming, 
18:9315 (R;US) 

Incineration process for plutonium-contaminated waste, 18:7908 
(R;FR) 

Microbiological treatment of low level radioactive waste, 
18:7916 (R;GB) 

Optimizing human reliability: Mock-up and simulation tech- 
niques in waste management, 18:9817 (R;US) 

Treatment methods and waste forms for long-term storage and 
ultimate disposal of radioactive biological materials: National 
Low-Level Waste Management Program, 18:7918 (R;US) 

RADIOACTIVE WASTE STORAGE 

See also MONITORED RETRIEVABLE STORAGE 

Risk assessment methodology for Hanford high-level waste 
tanks, 18:7965 (R;US) 

Treatment methods and waste forms for long-term storage and 
ultimate disposal of radioactive biological materials: National 
Low-Level Waste Management Program, 18:7918 (R;US) 
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December 1992, 18:9790 (R;US) 
ELRA: The exposure limiting robotic apparatus, 18:9782 (R;US) 


RUTHENIUM 


Improved automated systems for the production of radiophar- 
maceuticals, 18:8142 (RA;CH) 
Laser range camera data fusion, 18:9788 (R;US) 
Pipe crawler development for duct elbow removal, 18:9825 
(R;US) 
Reliability improvement of robotics systems: Analysis, design 
and real time supervision, 18:9800 (RA;XA) 
Robot safety training at Lawrence Livermore National Labora- 
tory, 18:9823 (R;US) 
Time optimal paths for high speed maneuvering, 18:9816 (R;US) 
ROCK BEDS 
Study on heat and mass transfer between a greenhouse consid- 
ered as a solar air heater and a rock packed bed as ambient 
control system, 18:8483 (I;ES;in Spanish) 
ROCK SALT 
See SALT DEPOSITS 
ROCKET ENGINES 
A reactor-pumped laser as primary power for “nuclear” rocket 
engines, 18:9820 (R;US) 
ROCKETS 
Mini-satellite exploration of very near earth space fuel objects, 
18:10621 (R;US) 
ROCKS 
Classification of lithological units based on geophysical bore- 
hole logging - data from the Stripa mine, 18:10271 (R;SE) 
The weathering of core samples, 18:10296 (R;Fl;In Finnish) 
ROCKY FLATS PLANT 
DOE complex buried waste characterization assessment: Buried 
Waste Integrated Demonstration Program, 18:7975 (R;US) 
Duct Remediation Program: Material characterization and re- 
moval/handling, 18:8089 (R;US) 
Duct Remediation Program: Remediation operations and imple- 
mentation, 18:8088 (R;US) 
Environmental standards setting for Rocky Flats Plant: The pur- 
suit of zero risk, 18:10522 (R;US) 
Report of the oversight assessment of the operational readiness 
review of the Rocky Fiats Plant, Building 707, 18:8051 (R;US) 
RODS 
Fiber MMC connecting rod: Design, fabrication and qualifica- 
tion, 18:9348 (R;IT) 
RODS (CONTROL) 
See CONTROL ELEMENTS 
RODS (FUEL) 
See FUEL RODS 
ROENTGEN EQUIVALENT MAN 
See DOSE EQUIVALENTS 
ROOFS 


Technical development for the practical use of photovoltaic 
power system.: Research and development of peripheral tech- 
nology for photovoltaic power systems (R and D of support 
structure for photovoltaic array), 18:8361 (IA;JP;in Japanese) 

ROPER RESONANCE 
See N-1440 BARYONS 
ROTORS 

Compulsator Rotor Rebuild Program: 
18:10160 (R;US) 

Fatigue properties of glass- and glass/carbon-polyester com- 
posites for wind turbines, 18:9611 (R;NL) 

RUBBER INDUSTRY 

Analysis of extended energy survey reports (1984-1988) for the 

rubber processing industry, 18:9301 (R;GB) 
RUBIDIUM 81 

Targetry and target chemistry for the production of rubidium-81 
and iodine-123 at the National Accelerator Centre, 18:8124 
(RA;CH) 

RUBIDIUM 82 

Production of strontium-82 and preparation of the rubidium-82 

generator, 18:8125 (RA;CH) 
RUNOFF 

Study of the land to sea transport of transuranic elements. Ap- 
plication to the Palomares Accident (Almeria 1966), 18:10309 
(l;ES;In Spanish) 

RUTHENIUM 
Ruthenium release in air, 18:9771 (IA;CA) 


Progress report, 
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RUTHENIUM 


Ruthenium release in air, 18:9768 (IA;CA) 
RUTHENIUM COMPLEXES 

Advanced, soluble hydroliquefaction and hydrotreating cata- 
lysts: Quarterly report No. 8, April 2, 1991-June 31, 1992, 
18:7556 (R;US) 

Cyclometallated and cyclometalsilylated complexes of transition 
elements as photoredox sensitizers: Progress report for the pe- 
riod December 1, 1991—September 30, 1992, 18:9717 (R;US) 

RUTHENIUM ISOTOPES 

Spectroscopy of %.97,°8Ru: Possible emergence of collectivity 

at N > 52, 18:11018 (R;US) 
RUTHENIUM OXIDES 

Mechanism of hydrodenitrogenation preparation of supported 
Ru catalysts: Twelfth quarter report, July 1—August 31, 1992, 
18:9726 (R:US) 

RUTHENIUM PHOSPHIDES 

High pressure studies of ternary phosphides, Zr2Ru;2P7 and 

Yb2Ru42P7, 18:9621 (1A;IN) 


S 


S CODES 

Architecture and functional decomposition of the SENSE func- 
tion, 18:10153 (R;US) 

Characteristics of identifying linear dynamic models from im- 
pulse response data using Prony analysis, 18:9071 (R;US) 

SHELLS: Thin Shell 3-d Structural Analysis, 18:11549 (CM;US) 

VARSKIN MOD 2 and SADDE MOD2: Computer codes for as- 
sessing skin dose from skin contamination, 18:10513 (R;US) 

S MATRIX 
Studies of P-matrix formalism on the basis of the potential de- 
scription of two-particle interaction, 18:10874 (R;UA) 
S-1000 RESONANCES 
See MESONS 
SACCHAROSE 
Prototype of non-destructive fruit sweetness sensor, 18:10395 
(R;US) 

SACLAY SYNCHROTRON 

See SATURNE 
SAFE LOW POWER CRITICAL EXPERIMENT 

See SLOWPOKE TYPE REACTORS 
SAFETY 

See also OCCUPATIONAL SAFETY 

REACTOR SAFETY 

Determining safety criticality levels for software in Ontario Hy- 
dro’s nuclear generating stations, 18:11557 (IA;CA) 

Estimation of critical values and vibration characteristics on su- 
personic delta wings. Part 1.: On-line time series analysis of 
stationary random response, 18:9279 (R;JP;in Japanese) 

Occurrence reporting and processing system (ORPS) lessons 
learned: Tools to improve workplace performance, 18:11595 
(R;US) 

Overview of world trends in safety critical computer applications, 
18:11554 (IA;CA) 

Overview of world trends in safety-related computer applica- 
tions, 18:11556 (IA;CA) 

Questions and answers about the reactor shutdown at the 
Barsebaeck plant, 18:9176 (R;SE;in Swedish) 

Searching the Occurrence Reporting and Processing Systems 
(ORPS) database, 18:11594 (R;US) 

SAFETY (NUCLEAR) 

See RADIATION PROTECTION 
SAFETY (REACTOR) 

See REACTOR SAFETY 
SAFETY ENGINEERING 

Safety research and technology. Annual report 1991. As of De- 
cember 31, 1991, 18:9803 (i;DE;In German) 

Technical development for the practical use of photovoltaic power 
system.: Research and development of stand alone dispersed 
photovoltaic power generation system (power supply facility 
for disaster and relief information systems), 18:8428 (IA;JP) 

Technical development for the practical use of photovoltaic power 
system.: Research and development of stand alone diepersed 
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photovoltaic system (power supply facility for disaster and re- 
lief information systems), 18:8373 (IA;JP;in Japanese) 

Technical development for the practical use of photovoltaic power 
system.: Research and development of stand alone dispersed 
photovoltaic power generation system (power supply facility 
for disaster and relief information systems), 18:8428 (IA;JP) 

Technical development for the practical use of photovoltaic power 
system.: Research and development of stand alone diepersed 
photovoltaic system (power supply facility for disaster and re- 
lief information systems), 18:8373 (IA;JP;in Japanese) 

SALINE ZONE 
See OIL SHALES 
SALT DEPOSITS 

Study of deformability in salt deposits near underground cavi- 
ties, 18:9616 (R;XE;In French) 

Textural and fluid phase analysis of rock salt subjected to the 
combined effects of pressure, heat and gamma radiation, 
18:9615 (R;XE) 

SALTS ’ 

Aerosol phase transformation in the atmosphere, 18:10179 

(R;US) 
SAMARIUM 151 

Evidence of alternating parity bands in sup(151)Sm, 18:10955 

(IA;IN) 
SAMARIUM 152 

E4 strength distributions in sup(152,154)Sm : sdglBM predic- 

tions, 18:10956 (IA;IN) 
SAMARIUM 154 
E4 strength distributions in sup(152,154)Sm : sdglBM predic- 
tions, 18:10956 (IA;IN) 
SAMARIUM ISOTOPES 
See also SAMARIUM 151 
SAMARIUM 152 
SAMARIUM 154 

Nuclear structure of sup(146-154)Sm in the IBM-1, 18:11004 

(IA;IN) 
SAMPLERS 

Light-weight double packer equipment for water sampling and 

hydraulic measurements in deep drill holes, 18:10316 (R;Fl) 
SAMPLING 

Automated bar coding of air samples at Hanford (ABCASH), 
18:8094 (R;US) 

Two-stage sampling for acceptance testing, 18:10434 (R;US) 

SAND 

Coolside waste management research: Quarterly technical 
progress report, June 1, 1992—June 30, 1992, 18:8581 (R;US) 

Mass transfer and sorptive properties of geological samples 
from the Drigg site, 18:7902 (R;GB) 

Unit weight measurement of sands by impregnation, 18:9860 
(R;IT) 

SANDIA LABORATORIES 

A guide to Division 2000's capabilities and expertise in compo- 

nent development and engineering support, 18:10172 (R;US) 
SANITARY LANDFILLS 

Review of the techniques for monitoring the microbiology of 

landfill, 18:8240 (R;GB) 
SAPPHIRE 

Ablation, melting, and smoothing of polycrystalline alumina by 

pulsed excimer laser radiation, 18:9548 (R;US) 
SASKATCHEWAN 

Examining the case for a CANDU-300 in Saskatchewan, 
18:8792 (IA;CA) 

Is a CANDU in Saskatchewan's energy future?, 18:8793 (IA;CA) 

SATELLITES 

See also MOON 

Dual use of distributed remote sensing satellites, 18:9810 (R;US) 

Pyroshock simulation for satellite components using a tunable 
resonant fixture, 18:9870 (R;US) 

Pyroshock simulation for satellite components using a tunable 
resonant fixture, Phase 1, 18:9869 (R;US) 

Unclassified satellite remote sensing as a component of inte- 
grated treaty verification, 18:9354 (R;US) 





SATURNE 

How to measure the polarization of the deuteron beam at LNS. 
The low energy polarimeter, 18:9922 (R;FR) 

Recirculation arcs optics, 18:9920 (R;FR) 

Spin tracking in circular accelerators using spinor formalism, 
18:9918 (R;FR) 

SAVANNAH RIVER PLANT 

An evaluation of foaming potential in the IDMS melter, 18:8026 
(R;US) 

DOE complex buried waste characterization assessment: Buried 
Waste Integrated Demonstration Program, 18:7975 (R;US) 

Data banks for risk assessment at the Savannah River Site, 
18:8095 (R;US) 

Determination of process conditions for the spray nozzle for the 
DWPF melter off-gas HEME, 18:8043 (R;US) 

Geologic setting of the New Production Reactor within the Sa- 
vannah River Site, 18:10274 (R;US) 

Hydrogen generation in SRAT with nitric acid and late washing 
flowsheets: Summary report, 18:8022 (R;US) 

Mammais of the Savannah River Site, 18:8039 (R;US) 

Maximum uncertainty estimation for the HB-Line ventilation in- 
strumentation readings, 18:9813 (R;US) 

Minutes of Technical Division Steering Committee meeting De- 
cember 9, 1952, 18:8912 (R;US) 

Pipe crawier development for duct elbow removal, 18:9825 
(R;US) 

SRP baseline hydrogeologic investigation: Aquifer characteriza- 
tion: Groundwater geochemistry of the Savannah River Site 
and vicinity, 18:10276 (R;US) 

SRS scientific and technical abstracts, July-September 1992, 
18:8980 (R;US) 

Savannah River Site Environmental Implentation Plan: Volume 
3, Management and support programs, 18:8042 (R;US) 

Savannah River Site environmental report for 1991, 18:8044 
(R;US) 

Soil gas investigations at the Sanitary Landfill, 18:8021 (R;US) 

Strategies for denaturing the weapons-grade plutonium stock- 
pile, 18:10173 (R;US) 

SAVANNAH RIVER PLANT C REACTOR 

See C REACTOR 

SAVANNAH RIVER PLANT K REACTOR 
See K REACTOR 
SAVANNAH RIVER PLANT L REACTOR 
See LREACTOR 
SCANDINAVIA 
See also DENMARK 
FINLAND 
NORWAY 
SWEDEN 

The Nordic Research programme on nuclear safety: Summary 
of projects in the fourth NKS-programme 1990 - 93, 18:9015 
(R;DK) 

The Nordic programme for nuclear safety 1990-1993: Hand- 
book for programme coordinators and project leaders 
concerning organization and administration, 18:11462 
(R;DK;In Danish, Swedish, Norwegian) 

The Nordic programme for nuclear safety 1990-1993: Plan for 
1992, 18:8082 (R;DK;In Danish, Swedish, Norwegian, Engl) 

The Nordic programme for nuclear safety 1990-1993: Supple- 
ment, containing addresses, to the 'Handbook for Programme 
Coordinators and Project Leaders concerning Organization 
and Administration’, 18:11463 (R;DK;In Danish) 

SCANDIUM 41 
Spreading of the igsub(9/2) proton strength in sup(41)Sc, 
18:10963 (IA;IN) 
SCANNERS (IMAGE) 
See IMAGE SCANNERS 
SCATTERING 
Phase-function method for complex potential, 18:11028 (IA;IN) 
SCATTERING AMPLITUDES 

Fermion-boson scattering in ladder approximation, 18:10685 

(R;XA) 
SCHOOL FACILITIES 
See EDUCATIONAL FACILITIES 


SECONDARY BATTERIES 


SCHOOL PLANT 

See EDUCATIONAL FACILITIES 
SCHQOLS 

See EDUCATIONAL FACILITIES 
SCHROEDINGER EQUATION 

Baeckland transformations and explicit solutions for homoge- 
neous and inhomogeneous nonlinear Schroedinger type 
equations, 18:10581 (R;XA) 

On the method of determining relations, 18:10606 (R;RU;in 
Russian) 

SCINTILLATION CHAMBERS 
See SCINTILLATION COUNTERS 
SCINTILLATION COUNTERS 

Calibration of the E859 phoswich modules, 18:10131 (R;US) 

Determination of radium by a-inner scintillation, 18:10053 
(R;CN;In Chinese) 

Gross alpha/beta determination by liquid scintillation counting, 
18:10136 (R;US) 

Monte Carlo determination of Phoswich Array acceptance, 
18:10132 (R;US) 

SCINTILLATION COUNTING 

Preparatory on manganose salts of carboxilic acids labelled with 
34 Mn and comparison with 54MnCl, in liquid scintillation 
counting, 18:10049 (R;ES;In Spanish) 

SCINTILLATION DETECTORS 

See SCINTILLATION COUNTERS 
SCOTLAND 

See UNITED KINGDOM 
SCRAP 

Decontamination of extension parts, 18:10497 (RA;DE;in Ger- 
man) 

Measurements for ascertaining release of waste, 18:10496 
(RA;DE;In German) 

Safe utilization of waste, 18:7961 (RA;DE;In German) 

SCREWS 
See FASTENERS 
SCRUBBERS 

Removal of an acid fume system contaminated with perchlo- 

rates located within hot cell, 18:9783 (R;US) 
SEALING MATERIALS 

Executive summary and general conclusions of the rock sealing 
project, 18:7991 (R;SE) 

Influence of environmental stresses on the properties of 
sealants, 18:9270 (R;Fl) 

SEALS 

AL-SX gettering system effectiveness at low and high tempera- 
tures evaluation using tritium gas, 18:9821 (R;US) 

Production Test 105-524-A: Washer seal and seal leakage tests 
for the horizontal rod: Final report, 18:8847 (R;US) 

SEAS 
See also ARCTIC OCEAN 
BALTIC SEA 
INDIAN OCEAN 

Annual report on radioactive discharges from Winfrith and moni- 

toring the environment 1991, 18:10252 (R;GB) 
SEAWATER 

A study of plutonium and americium concentrations in seaspray 
on the southern Scottish coast, 18:7789 (R;GB) 

Development of gas chromatographic system for dissolved or- 
ganic carbon analysis in seawater: Annual progress report, 
18:10303 (R;US) 

Oceanic CO2 measurements for the WOCE Hydrological Sur- 
vey in the Pacific Ocean; Shipboard Alkalinity analyses during 
1991 and 1992: Technical progress report, 1 February 1992— 
31 October, 1992, 18:10301 (R;US) 

[Measurements of surface ocean carbon dioxide partial pres- 
sure during WOCE]: Summary of research progress, 
18:10300 (R;US) 

SEBACEOUS GLANDS 
See SKIN 
SECONDARY BATTERIES 
See ELECTRIC BATTERIES 
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SECONDARY EMISSION DETECTORS 


SECONDARY EMISSION DETECTORS 
Properties of Csl-based gaseous secondary emission X-ray 
imaging detectors, 18:10134 (R;IL) 
SECONDARY RECOVERY 
See ENHANCED RECOVERY 
SEDIMENT BASINS 
See SETTLING PONDS 
SEDIMENTS 

Algae stabilisation of estuarine sediments, 18:8526 (R;GB) 

Algal stabilisation of estuarine sediments, 18:8525 (R;GB) 

Elemental compositions of sediments at Haiphong harbour area 
as determined by nuclear analytical techniques application in 
sediment transport studies and conservation of the environ- 
ment., 18:8178 (R;VN) 

Statement of Work for services provided by the 222-S Labora- 
tory for Environmental Assurance, 18:9708 (R;US) 

Technology needs for environmental restoration remedial action: 
Environmental Restoration Program, 18:8077 (R;US) 

SEEPS 

Assessment of seeps in the vicinity of the Mexican Hat tailings 

disposal cell, 18:8068 (R;US) 
SEISMIC ISOLATION 

New systems of seismic foundation isolation for spatial seismic 

excitation, 18:8821 (RA;CS;In Slovak) 
SEISMIC SURVEYS 

A Klein-Gordon acoustic theory, 18:10567 (R;US) 

High resolution shear wave reflection surveying for hydrogeo- 
logical investigations: Final report, 18:10226 (R;US) 

Seismic modeling and reverse-time depth migration by flux- 
corrected transport, 18:10568 (R;US) 

The high resolution shear wave seismic reflection technique: Fi- 
nal report, 18:10227 (R;US) 

SEISMIC WAVES 
Effects of UGTs on the ionosphere, 18:10201 (R;US) 
SELENIUM 

As, Hg, Sb and Se determination in biological materials by neu- 

tron activation analysis, 18:9677 (1;BR) 
SELF-POWERED DETECTORS 

Investigation of space-dependence of reactivity coefficients for 
WWER-1000 reactor by means of in-core detectors, 18:8879 
(R;UA;In Russian) 

SEMICONDUCTOR COUNTERS 
See SEMICONDUCTOR DETECTORS 
SEMICONDUCTOR DETECTORS 

See also S| SEMICONDUCTOR DETECTORS 

Crystal growth of mercury iodides (Hgl2), 18:10071 (i;BR;in Por- 
tuguese) 

SEMICONDUCTOR DEVICES 

Accelerating dynamic iteration methods with application to semi- 
conductor device simulation, 18:11530 (RA;US) 

Monte Carlo modeling of solid-state photoswitches, 18:9886 
(R;US) 

SEMICONDUCTOR JUNCTIONS 

See also P-N JUNCTIONS 

Schottky barrier height control at epitaxial NiAVGaAs(001) inter- 
faces by means of variable bandgap interlayers, 18:11193 
(R;US) 

SEMICONDUCTOR MATERIALS 

Heavy fermion and actinide materials: Annual technical progress 

report, February 1, 1992—January 31, 1993, 18:11248 (R;US) 
Chalcopyrite 

Research and development of photovoltaic power system.: Re- 
search and development of high-efficiency solar batteries 
(research on low temperature deposition of polycrystalline 
thin films), 18:8301 (IA;JP) 

Research and development of photovoltaic power system.: Re- 
search and development of high-efficiency solar batteries 
(research on low temperature deposition of polycrystalline 
thin films), 18:8285 (1A;JP;in Japanese) 

Chemical Vapor Deposition 

Technical development for the practical use of photovoltaic 

power system.: Research on compound semiconductor solar 


cell (stacked cell with superlattice structure), 18:8355 
(IA;JP;in Japanese) 
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Technical development for the practical use of photovoltaic 
power system.: Research on compound semiconductor solar 
cell (stacked cell with superlattice structure), 18:8411 (IA;JP) 

Technical development for the practical use photovoltaic power 
system.: Survey/research on the commercialization analysis, 
18:8414 (IA;JP) 

Technical development for the practical use photovoltaic power 
system.: Survey/research on the commercialization analysis, 
18:8358 (IA;JP;in Japanese) 

Computerized Simulation 

Technical development for the practical use photovoltaic power 
system.: Survey/research on the commercialization analysis, 
18:8414 (IA;JP) 

Technical development for the practical use photovoltaic power 
system.: Survey/research on the commercialization analysis, 
18:8358 (IA;JP;In Japanese) 

Copper Selenide Solar Celis 

Research and development of photovoltaic power system.: Re- 
search and development of high-efficiency solar batteries 
(research on low temperature deposition of polycrystalline 
thin films), 18:8301 (IA;JP) 

Research and development of photovoltaic power system.: Re- 
search and development of high-efficiency solar batteries 
(research on low temperature deposition of polycrystalline 
thin films), 18:8285 (IA;JP;In Japanese) 

Crystal Growth 

Technical development for the practical use of photovoltaic 
power system.: Research on compound semiconductor solar 
cell (stacked cell with superlattice structure), 18:8411 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Research on compound semiconductor solar 
cell (stacked cell with superlattice structure), 18:8355 
(IA;JP;in Japanese) 

Electric Conductivity 

Effect of high frequency field on the transport properties of su- 

periattice, 18:11181 (R;XA) 
Electron Gas 

Limitation and suppression of hot electron fluctuations in submi- 

cron semiconductor structures, 18:11220 (R;XA) 
Energy-Level Transitions 

Direct creation of excitonic molecules by two-photon absorption 
in quantum wells, 18:11154 (R;XA) 

On the estimation of matrix elements for optical transitions in 
semiconductors, 18:11152 (R;XA) 

Evaluated Data 

Technical development for the practical use photovoltaic power 
system.: Survey/research on the commercialization analysis, 
18:8358 (IA;JP;In Japanese) 

Technical development for the practical use photovoltaic power 
system.: Survey/research on the commercialization analysis, 
18:8414 (1A;JP) 

Excitation 

On the theory of phonoriton in cubic semiconductors with a de- 

generate valence band, 18:11147 (R;XA) 
Excitons 

Direct creation of excitonic molecules by two-photon absorption 
in quantum wells, 18:11154 (R;XA) 

The additional contribution caused by Coulomb interaction to the 
exciton dispersion in multiple quantum wells and superlattices 
for direct band gap cubic semiconductors, 18:11146 (R;XA) 

Gallium Arsenide Solar Celis 

Technical development for the practical use of photovoltaic 
power system.: Research on compound semiconductor solar 
cell (stacked cell with superlattice structure), 18:8355 
(IA;JP;In Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Research on compound semiconductor solar 
cell (stacked cell with superiattice structure), 18:8411 (IA;JP) 

Technical development for the practical use photovoltaic power 
system.: Survey/research on the commercialization analysis, 
18:8358 (IA;JP;In Japanese) 

Technical development for the practical use photovoltaic power 
system.: Survey/research on the commercialization analysis, 
18:8414 (IA;JP) 





Indium Compounds 

Research and development of photovoltaic power system.: Re- 
search and development of high-efficiency solar batteries 
(research on low temperature deposition of polycrystalline 
thin films), 18:8285 (IA;JP;In Japanese) 

Research and development of photovoltaic power system.: Re- 
search and development of high-efficiency solar batteries 
(research on low temperature deposition of polycrystalline 
thin films), 18:8301 (IA;JP) 

Inorganic Compounds 
FY 1990 annual-report.: Solar energy technology, 18:8317 (R;JP) 
Moessbauer Effect 

Moessbauer spectroscopy in the characterisation of new materi- 
als and solids made by novel methods of synthesis, 18:9688 
(IA;AR) 

Physical Properties 

Technical development for the practical use of photovoltaic 
power system.: Research on compound semiconductor solar 
cell (stacked cell with superlattice structure), 18:8355 
(IA;JP;In Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Research on compound semiconductor solar 
cell (stacked cell with superlattice structure), 18:8411 (IA;JP) 

Sound Waves 

Photostimulated attenuation of hypersound in superlattice, 

18:9618 (R;XA) 
Structural Chemical Analysis 

Moessbauer spectroscopy in the characterisation of new materi- 
als and solids made by novel methods of synthesis, 18:9688 
(IA;AR) 

Superlattices 

Photostimulated attenuation of hypersound in superlattice, 

18:9618 (R;XA) 
Vapor Phase Epitaxy 

Technical development for the practical use photovoltaic power 
system.: Survey/research on the commercialization analysis, 
18:8358 (IA;JP;In Japanese) 

Technical development for the practical use photovoltaic power 
system.: Survey/research on the commercialization analysis, 
18:8414 (IA;JP) 

SENIOR CENTERS 
See PUBLIC BUILDINGS 
SEPARATION PROCESSES 
See also EXTRACTION 
FLOTATION 
ISOTOPE SEPARATION 
LEACHING 
REPROCESSING 

Development of technology for the separation and utilization of 
heteroatomic compounds from coal-derived liquids, 18:7588 
(IA;JP;in Japanese) 

Development of technology for the separation and utilization of 
meteroatomic compounds from coal-derived liquids, 18:7617 
(IA;JP) 

Gas separations using ceramic membranes, 18:7537 (R;US) 

SERIES EXPANSION 

See also NEUMANN SERIES 

Heavy fermion and actinide materials: Annual technical progress 
report, February 1, 1992—January 31, 1993, 18:11248 (R;US) 

SERPUKHOV TEVATRON 

Production of e*—,+ polarized beams on the base of using 
magneto-bremsstrahlung dichroism and birefringence effects, 
18:10034 (IA;RU;In Russian) 

SERVICE LIFE 

Analysis and evaluation for practical application of photovoltaic 
power generation system.: Analysis and evaluation of periph- 
eral technology for photovoltaic power system (analysis and 
evaluation of photovoltaic conversion systems), 18:8297 
(IA;JP;in Japanese) 

Analysis and evaluation for practical application of photovoltaic 
power generation system.: Analysis and evaluation of periph- 
eral technology for photovoltaic power system (analysis and 
evaluation of photovoltaic conversion systems), 18:8312 
(IA;JP) 


SHOWER COUNTERS 


Analysis and evaluation for practical application of photovoltaic 
power generation system.: Analysis and evaluation of periph- 
eral technology for photovoltaic power system (analysis and 
evaluation of photovoltaic conversion systems), 18:8297 
(IA;JP;In Japanese) 

Analysis and evaluation for practical application of photovoltaic 
power generation system.: Analysis and evaluation of periph- 
eral technology for photovoltaic power system (analysis and 
evaluation of photovoltaic conversion systems), 18:8312 
(IA;JP) 

SET THEORY 
The computer science lattice with the ordering of Strehl and 
Winklemann, 18:10651 (R;XA) 
SETTLING PONDS 
Liquefaction of uranium tailings, 18:10251 (R;CA) 
SHALES 

See also OIL SHALES 

Permeability changes in coal resulting from gas desorption: 
Twelfth quarterly report, June 1, 1992-August 31, 1992, 
18:7638 (R;US) 

SHAPE MEMORY EFFECT 

Energy conversion in small temperature difference, 18:9795 
(IA;JP) 

Energy conversion in small temperature difference, 18:9794 
(IA;JP;In Japanese) 

Energy conversion in small temperature difference, 18:9795 
(IA;JP) 

SHEATHS (FUEL) 
See FUEL CANS 
SHEETS 

Superconducting filaments and ribbon produced by suspension 

spinning and tape casting: Final report, 18:9612 (R;NL) 
SHELL MODELS 

Regular, irregular and scarred wave functions in the two centre 
shell model, 18:11002 (IA;IN) 

Shell-model calculations with realistic effective interactions, 
18:11017 (R;NO) 

SHELLS 
SHELLS: Thin Shell 3-d Structural Analysis, 18:11549 (CM;US) 
SHIELDING 

A comparison of analytic models for estimating dose equivalent 
rates in shielding with beam spill measurements, 18:9993 
(R;US) 

Final report for Process Test MR-105-4 — Radiation effects of the 
removal of front cap supported shielding slugs, 18:8928 (R;US) 

Monte Carlo based formula for estimating penetration of radia- 
tion shielding at forward angles, 18:9992 (R;US) 

Shield verification and validation action matrix summary, 
18:10528 (R;US) 

SHIPPINGPORT PRESSURIZED WATER REACTOR 

See SHIPPINGPORT REACTOR 

SHIPPINGPORT REACTOR 

Studies of aged cast stainless steel from the Shippingport reac- 

tor, 18:9036 (RA;US) 
SHOCK WAVES 
CTH: A software family for multi-dimensional shock physics 
analysis, 18:10171 (R;US) 
SHORT CIRCUITS 
See ELECTRICAL FAULTS 
SHORT ROTATION CULTIVATION 

Energy forestry: Evaluation and proposals for future R and D ef- 

forts, 18:8218 (R;SE;in Swedish) 
SHOWER COUNTERS 

A pixel unit-cell targeting 16 ns resolution and radiation hardness 
in a column read-out particle vertex detector, 18:10117 (R;US) 

An electromagnetic calorimeter with wavelength shifting fiber 
readout, 18:10104 (R;RU;In Russian) 

Continuation of support for the intercampus Institute for re- 
search at particle accelerators: Annual report, December 
1991—November 1992, 18:10062 (R;US) 

Csi calorimeter development for a high-precision, general- 
purpose detector for a Tau-Charm Factory, 18:10126 (R;US) 

Effect of dead materials on calorimeter response and Monte 
Carlo simulation, 18:10064 (R;US) 
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SHOWER COUNTERS 


Experimental study of heavy flavor physics and SSC research 
and development at the University of Mississippi: Progress re- 
port, November 1, 1991—October 31, 1992, 18:10829 (R;US) 
Forward calorimetry for TeV-colliders, 18:10089 (R;RU) 
High Energy Physics Division semiannual report of research ac- 
tivities, January 1, 1992—June 30, 1992, 18:10668 (R;US) 
JFET monolithic preamplifier with outstanding noise behaviour 
and radiation hardness characteristics, 18:10045 (R;US) 
Programmable Level-1 trigger for calorimeter, 18:10130 (R;US) 
Punchthrough calculations for neutrons using CALOR89, 
18:10129 (R;US) 
Radiation damage in the SDC hadronic endcap calorimeter, 
18:10068 (R;US) 
Technical design of a detector to be operated at the Supercon- 
ducting Super Collider, 18:10124 (R;US) 
The DO calorimeter trigger, 18:10067 (R;US) 
The DO inter-cryostat detector, massless gaps and missing Ey 
resolution, 18:10066 (R;US) 
Topics in calorimetry for high energy physics, 18:10014 (RA;US) 
SHREDDERS 

Waste preparation, handling and storage trials, 18:9297 (R;GB) 
SHUTDOWN (REACTOR) 

See REACTOR SHUTDOWN 
S! SEMICONDUCTOR DETECTORS 

Beam test of a large area silicon drift detector, 18:10043 (R;US) 

Low cost pulse shaper for use with Silicon PIN diodes, 18:10114 
(R;US) 

On radiation defects in strip detectors, 18:10099 (R;RU;In Rus- 
sian) 

On some specific characteristics of implanted heavy ion regis- 
tration, 18:10100 (R;RU;In Russian) 

The SISWICH, a detector telescope with intrinsic calibration, 
18:10113 (R;US) 

SIALON 
See ALUMINIUM OXIDES 
SILICON NITRIDES 
SIGMA BARYONS 
Order-a radiative corrections for semileptonic decays of polar- 
ized baryons, 18:10888 (R;HU) 
SIGMA MODEL 
The renormalization group for flag manifolds, 18:10690 (R;XA) 
SIGMA PLUS 
See SIGMA PLUS PARTICLES 
SIGMA PLUS PARTICLES 
Fluxes and background from £* -> polarized proton at Fermi- 
lab, 18:10930 (IA;RU) 
SIGMA-410 RESONANCES 
See SIGMA MODEL 
SILANES 
The reactivity of HC] and methyltrichiorosilane with silicon car- 
bide surfaces, 18:9743 (R;US) 
SILICA 
See SILICON OXIDES 
SILICA GEL 

Porous materials by design. Plasma oxidation of hydrocarbon 
templates in polysilsesquioxanes, 18:9653 (R;US) 

Research and development of utilization technology of solar 
thermal system for industrial and other use.: Study and devel- 
opment of high quality heat insulating materials, 18:8462 
(IA;JP) 

Research and development of utilization technology of solar 
thermal system for industrial and other use.: Study and devel- 
opment of high quality heat insulating materials, 18:8456 
(IA;JP;In Japanese) 

SILICATE MINERALS 

See also GARNETS 

ILVAITE 
ZEOLITES 

Cation diffusion rates in selected silicate minerals, 18:10571 
(R;US) 

Energetics of silicate melts from thermal diffusion studies: An- 
nual progress report, 18:10566 (R;US) 
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Pressure-induced amorphizations of silica analogues: A probe 
of the relationship between order and disorder: Progress re- 
port, August 1, 1992—July 31, 1993, 18:9609 (R;US) 

SILICATES 
See also ALUMINIUM SILICATES 
CALCIUM SILICATES 
GARNETS 
LANTHANUM SILICATES 

High temperature filter materials, 18:7536 (R;US) 

Sol-gel/rhodamine 6G composite films with tailored microstruc- 
tures, 18:9647 (R;US) 

SILICIC ACID ESTERS 
See ORGANIC SILICON COMPOUNDS 
SILICON 
Amorphous State 

In-situ characterization of growth and interfaces in a-Si:H de- 
vices: Annual subcontract report, 1 May 1991-30 April 1992, 
18:9636 (R;US) 

Technical development for the practical use of photovoltaic 
power system.: Development of fabrication technology of tan- 
dem solar cells (amorphous/polycrystalline silicon tandem 
cell), 18:8394 (IA; JP) 

Technical development for the practical use of photovoltaic 
power system.: Development of fabrication technology of tan- 
dem solar cells (amorphous silicon/compound tandem cell), 
18:8338 (IA;JP;in Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Development of fabrication technology of tan- 
dem solar celis (amorphous/polycrystalline silicon tandem 
cell), 18:8337 (IA;JP;in Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Development of fabrication technology of 
amorphous silicon solar cells (development of high stable 
amorphous silicon solar celis (amorphous silicon alloy 
stacked solar cells)), 18:8344 (IA;JP;in Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Development of fabrication technology of tan- 
dem solar cells (amorphous silicon/compound tandem cell), 
18:8395 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Development of fabrication technology of 
amorphous silicon solar cells (fabrication technology of large 
amorphous silicon solar cells), 18:8342 (IA;JP;in Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Development of fabrication technology of 
amorphous silicon solar cells (fabrication technology of large 
amorphous silicon solar cells), 18:8440 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Development of fabrication technology of 
amorphous silicon solar cells (development of high stable 
amorphous silicon solar cells (amorphous silicon alloy 
stacked solar celis)), 18:8400 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Survey on commercialization analysis, 
18:8348 (IA;JP;ln Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Survey on commercialization analysis, 
18:8402 (IA;JP) 

Cavities 

Cavities in He-implanted Si: “Internal” surface science, 18:9648 
(R;US) 

Solute binding at void surfaces in silicon and germanium, 
18:9649 (R;US) 

Chemical Vapor Deposition 

In-situ characterization of growth and interfaces in a-Si:H de- 
vices: Annual subcontract report, 1 May 1991-30 April 1992, 
18:9636 (R;US) 

Crystal Structure 

Technical development for the practical use of photovoltaic power 
system.: Research on crystalline silicon solar cells (study on 
crystalline silicon solar cell), 18:8362 (IA;JP;In Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Research on crystalline silicon solar cells 
(study on crystalline silicon solar cell), 18:8417 (IA;JP) 





Deposition 

Codeposition of chromium and silicon onto iron-base alloys via 

pack cementation, 18:9508 (R;US) 
Electronic Structure 

Research on the stability, electronic properties, and structure of 
a-Si:H and its alloys: Annual subcontract report, 1 June 
1991-31 May 1992, 18:9588 (R;US) 

Ellipsometry 

Spectroscopic ellipsometry and interference reflectometry mea- 
surements of CVD silicon grown on oxidized silicon, 18:9666 
(R;US) 

Energy Beam Deposition Flims 

Technical development for the practical use of photovoltaic 
power system.: Development of fabrication technology of 
amorphous silicon solar cells (fabrication technology of large 
amorphous silicon solar cells), 18:8342 (IA;JP;in Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Development of fabrication technology of 
amorphous silicon solar cells (fabrication technology of large 
amorphous silicon solar cells), 18:8440 (IA;JP) 

Gallium 

Technical development for the practical use of photovoltaic 
power system.: Research on compound semiconductor solar 
cells (single crystal solar cells, InGaP/Si semiconductor), 
18:8410 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Research on compound semiconductor solar 
cells (single crystal solar cells, inGaP/Si Sewiconductor), 
18:8354 (IA;JP;In Japanese) 

Hydrogenation 

Research on the stability, electronic properties, and structure of 
a-Si:H and its alloys: Annual subcontract report, 1 June 
1991-31 May 1992, 18:9588 (R;US) 

impurities 

Technical development for the practical use of photovoltaic 
power system.: Survey on practical application, 18:8339 
(IA;JP;In Japanese) 

Technical development for the practical use of photovoltaic power 
system.: Survey on practical application, 18:8396 (IA;JP) 

indium 

Technical development for the practical use of photovoltaic 
power system.: Research on compound semiconductor solar 
cells (single crystal solar celis, InGaP/Si Sewiconductor), 
18:8354 (IA;JP;in Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Research on compound semiconductor solar 
celis (single crystal solar cells, InGaP/Si semiconductor), 
18:8410 (IA;JP) 

interfaces 

Applications of TEM to interface in materials, 18:9702 (R;US) 

lon implantation 

Cavities in He-implanted Si: “Internal” surface science, 18:9648 
(R;US) 

lon beam synthesis of IrSi, by implantation of 2 MeV Ir ions, 
18:9550 (R;US) 

Solute binding at void surfaces in silicon and germanium, 
18:9649 (R;US) 

Trim simulations and possible studies for edge-on ion irradiation 
of electron microscope specimens, 18:11221 (R;US) 

Lameliae 

Technical development for the practical use of photovoltaic 
power system.: Development of fabrication technology of tan- 
dem solar cells (amorphous/polycrystalline silicon tandem 
cell), 18:8394 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Development of fabrication technology of 
amorphous silicon solar cells (fabrication technology of large 
amorphous silicon solar cells), 18:8440 (|A;JP) 

Technical development for the practical use of photovoltaic 
power system.: Development of fabrication technology of tan- 
dem solar cells (amorphous/polycrystalline silicon tandem 
cell), 18:8337 (IA;JP;in Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Development of fabrication technology of 


SILICON 
Silicon Compounds 


amorphous silicon solar cells (fabrication technology of large 
amorphous silicon solar cells), 18:8342 (IA;JP;In Japanese) 
Laser Beam Machining 

Technical development for the practical use of photovoltaic 
power system.: Development of fabrication technology of 
amorphous silicon solar cells (fabrication technology of large 
amorphous silicon solar cells), 18:8440 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Development of fabrication technology of 
amorphous silicon solar cells (fabrication technology of large 
amorphous silicon solar cells), 18:8342 (IA;JP;in Japanese) 

P-N Junctions 

Technical development for the practical use of photovoltaic 
power system.: Research on compound semiconductor solar 
cells (single crytal solar cells, (Ae,Ga)As semiconductor), 
18:8407 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Research on compound semiconductor solar 
cells (single crystal solar cells, (Ae,Ga)As semiconductor), 
18:8351 (IA;JP;in Japanese) 

P-Type Conductors 

Technical development for the practical use of photovoltaic 
power system.: Development of fabrication technology of 
amorphous silicon solar cells (fabrication technology of large 
amorphous silicon solar cells), 18:8342 (IA;JP;In Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Development of fabrication technology of 
amorphous silicon solar cells (fabrication technology of large 
amorphous silicon solar cells), 18:8440 (IA;JP) 


Technical development for the practical use of photovoltaic 
power system.: Research on compound semiconductor solar 
cells (single crystal solar cells, InGaP/Si semiconductor), 
18:8410 (IAJP) 

Technical development for the practical use of photovoltaic 
power system.: Research on compound semiconductor solar 
cells (single crystal solar cells, InGaP/Si Sewiconductor), 
18:8354 (IA;JP;in Japanese) 

Polycrystals 

Technical development for the practical use of photovoltaic 
power system.: Development of fabrication technology for 
amorphous silicon solar cells (high quality production technol- 
ogy (high integration technology)), 18:8397 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Development of fabrication technology of 
amorphous silicon solar cells (narrow-bandgap materials 
(control of reaction process)), 18:8346 (IA;JP;in Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Development of fabrication technology of 
amorphous silicon solar cells (narrow-bandgap materials 
(control of reaction process)), 18:8403 (IA;JP) 

Technical development for the practical use of photovoltaic power 
system.: Development of fabrication technology for amor- 
phous silicon solar cells (high quality production technology 
(high integration technology)), 18:8340 (IA;JP;in Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Survey on commercialization analysis, 
18:8348 (IA;JP;in Japanese) 

Technical development for the practical use of photovoltaic 

er system.: Survey on commercialization analysis, 
18:8402 (IA;JP) 
Positron Detection 
Positron annihilation study of P implanted Si, 18:11222 (R;US) 
Reduction 

Technical development for the practical use of photovoltaic power 
system.: Survey on practical application, 18:8396 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Survey on practical application, 18:8339 
(IA;JP;In Japanese) 

Silicon Compounds 

Technical development for the practical use of photovoltaic 
power system.: Development of fabrication technology of tan- 
dem solar cells (amorphous silicon/compound tandem cell), 
18:8338 (IA;JP;In Japanese) 
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SILICON 
Silicon Compounds 


Technical development for the practical use of photovoltaic 
power system.: Development of fabrication technology of tan- 
dem solar celis (amorphous silicon/compound tandem cell), 
18:8395 (IA;JP) 

Simulation 

Technical development for the practical use of photovoltaic power 
system.: Research on crystalline silicon solar cells (study on 
crystalline silicon solar cell), 18:8362 (IA;JP;ln Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Research on crystalline silicon solar cells 
(study on crystalline silicon solar cell), 18:8417 (IA;JP) 

Soler Cells 

Technical development for the practical use of photovoltaic power 
system.: Research on crystalline silicon solar cells (study on 
crystalline silicon solar cell), 18:8362 (IA;JP;in Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Research on crystalline silicon solar cells 
(study on crystalline silicon solar cell), 18:8417 (IA;JP) 

Solar Power Plants 

Technical development for the practical use of photovoltaic 
power system.: Research on crystalline silicon solar cells 
(study on crystalline silicon solar cell), 18:8417 (IA;JP) 

Spectroscopy 

Spectroscopic ellipsometry and interference reflectometry mea- 
surements of CVD silicon grown on oxidized silicon, 18:9666 
(R;US) 

Stability 

Stable, high-efficiency amorphous silicon solar cells with low hy- 
drogen content: Annual subcontract report, 1 March 1991-31 
January 1992, 18:8320 (R;US) 

Substrates 

Development of practical photovoltaic generation systems.: 
Study of new practical solar cells (fabrication techniques for 
new heterostructural cells), 18:8442 (IA;JP;In Japanese) 

Thin Films 

Development of practical photovoltaic generation systems.: 
Study of new practical solar cells (fabrication techniques for 
new heterostructural cells), 18:8442 (IA;JP;in Japanese) 

SILICON 28 REACTIONS 

Forward-backward multiplicity correlations in 4.5 A GeV/c 

silicon-nucieus interactions, 18:11060 (R;XA) 
SILICON 28 TARGET 

12¢4?8Si elastic scattering above the coulomb barrier, 18:11085 
(IA;IN) 

Coupled channel analysis of the sup(28)Si(a,2He)?°Si reaction 
at 45,65 and 120 MeV, 18:11068 (IA;IN) 

Ellipsoidal deformations and fusion barrier decrease, 18:11094 
(IA;IN) 

Lifetime in heavy ion reactions studied by crystal blocking, 
18:11097 (IA;IN) 

SILICON ALLOYS 

A solid state approach to the production of kilogram quantities of 
SigoGe2o thermoelectric alloys, 18:9204 (R;US) 

High-temperature Au implantation into Ni-Be and Ni-Si alloys, 
18:9361 (R;US) 

Investigation of the kinetics of surface-limited thin film growth of 
SiGe alloys, 18:9394 (R;US) 

Time-resolved reflectivity study of solid-phase epitaxial regrowth 
in relaxed and strained Si, _,Ge, epilayers, 18:9391 (R;US) 

SILICON CARBIDES 

Bending strength of SiC, alumina and ferrite, 18:9610 (R;NL) 

CARB-4-Engineering-scale development of the vapor-liquid- 
solid (VLS) process for the production of silicon carbide 
whiskers, 18:9590 (RA;US) 

Evaluation of ceramic materials for an advanced steam- 
methane reformer, 18:9557 (R;US) 

High temperature alkali corrosion of ceramics in coal gas: Quar- 
terly progress report No. 5, September 1, 1992—December 1, 
1992, 18:9559 (R;US) 

High temperature filter materials, 18:7536 (R;US) 

High temperature fracture toughness of alumina, ferrite and sili- 
con carbide, 18:9613 (R;NL) 

INEL-1(B)-Joining of silicon carbide ceramics and composites, 
18:9640 (RA;US) 
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LANL-4-Vapor-liquid-solid SIC whisker process development, 
18:9591 (RA;US) 

NIST-1-Structural reliability and damage tolerance of ceramic 
composites, 18:9641 (RA;US) 

ORNL-1(A)-Fabrication of fiber-reinforced composites by chemi- 
cal infittration and deposition, 18:9643 (RA;US) 

Structure, mechanical properties, and oxidation behavior of 
nanolayered MoSi2/SiC coatings, 18:9583 (R;US) 

Technical development for the practical use of photovoltaic 
power system.: Development of fabrication technology of 
amorphous silicon solar cells (development of high stable 
amorphous silicon solar cells (amorphous silicon alloy 
stacked solar cells)), 18:8344 (IA;JP;In Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Development of fabrication technology for 
amorphous silicon solar cells (high quality production technol- 
ogy (high integration technology)), 18:8397 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Development of fabrication technology of 
amorphous silicon solar cells (development of high stable 
amorphous silicon solar cells (amorphous silicon alloy 
stacked solar cells)), 18:8344 (IA;JP;In Japanese) 

Technical development for the practical use of photovoltaic power 
system.: Development of fabrication technology for amor- 
phous silicon solar cells (high quality production technology 
(high integration technology)), 18:8340 (IA;JP;In Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Development of fabrication technology of 
amorphous silicon solar cells (development of high stable 
amorphous silicon solar celis (amorphous silicon alloy 
stacked solar cells)), 18:8400 (IA;JP) 

The reactivity of HCl and methyltrichlorosilane with silicon car- 
bide surfaces, 18:9743 (R;US) 

SILICON CHLORIDES 

Hydrogen separation by ceramic membranes in coal gasifica- 
tion: Quarterly progress report, January 1, 1992—March 31, 
1992, 18:8186 (R;US) 

SILICON HYDRIDES 

See SILANES 

SILICON IODIDES 

Excitation mechanisms for XUV and X-ray lasers, 18:11151 

(R;XA) 
SILICON NITRIDES 
Coatings 

Technical development for the practical use of photovoltaic 
power system.: Development of fabrication technology of thin 
type solar cells (high speed sheet formation technique), 
18:8333 (IA;JP;in Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Development of fabrication technology of thin 
type solar cells (high speed sheet formation technique), 
18:8390 (IA;JP) 

Corrosion Resistance 
Strength optimization through powder modification, 18:9547 
(R;US) 
Erosion 
Solid-particle erosion of in-situ reinforced SigNi,, 18:9528 (R;US) 
Fakrication 

ORNL-1(A)-Fabrication of fiber-reinforced composites by chemi- 
cal infiltration and deposition, 18:9643 (RA;US) 

Sintered reaction-bonded silicon nitride by microwave heating, 
18:9555 (R;US) 

Technical development for the practical use of photovoltaic 
power system.: Development of fabrication technology of thin 
type solar celis (high speed sheet formation technique), 
18:8390 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Development of fabrication technology of thin 
type solar cells (high speed sheet formation technique), 
18:8333 (IA;JP;In Japanese) 

Fatigue 

Evaluation of tensile static, dynamic, and cyclic fatigue behavior 
for a HiPed silicon nitride at elevated temperatures, 18:9549 
(R;US) 





Fracture Properties 
Fracture toughness (Kj, and Ywo) of a HIPed SizN, at elevated 
temperatures, 18:9556 (R;US) 
Lubrication 
Boundary film for structural ceramic materials, 18:9529 (R;US) 
Materials Testing 
High temperature filter materials, 18:7536 (R;US) 
Mechanical Properties 

Fabrication and properties of SisN, with rare earth apatite grain 
boundary phases, 18:9554 (R;US) 

Strength optimization through powder modification, 18:9547 
(R;US) 

The mechanical properties of a novel SigN4-amorphous SigN, 
composite, 18:9582 (R;US) 

Molding 

Technical development for the practical use of photovoltaic 
power system.: Development of fabrication technology of thin 
type solar cells (high speed sheet formation technique), 
18:8333 (IA;JP;In Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Development of fabrication technology of thin 
type solar cells (high speed sheet formation technique), 
18:8390 (IA; JP) 

Screen Printing 

Technical development for the practical use of photovoltaic 
power system.: Development of fabrication technology of thin 
type solar cells (high speed sheet formation technique), 
18:8390 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Development of fabrication technology of thin 
type solar cells (high speed sheet formation technique), 
18:8333 (IA;JP;In Japanese) 

Synthesis 
Fabrication and properties of SisN, with rare earth apatite grain 
boundary phases, 18:9554 (R;US) 
SILICON ON CERAMIC SOLAR CELLS 
See SOC SOLAR CELLS 
SILICON OXIDES 

Contribution to the study of damage induced by high energy heavy 
ions in thermal silicon oxide films, 18:9603 (R;FR;In French) 

Hydrogen separation by ceramic membranes in coal gasifica- 
tion: Quarterly progress report, January 1, 1992—March 31, 
1992, 18:8186 (R;US) 

Hydrogen separation by ceramic membranes in coal gasifica- 
tion: Quarterly progress report, April 1, 1992—June 30, 1992, 
18:8187 (R;US) 

Mineral transformations in air-staged combustion of pulverized 
coal, 18:7705 (R;NL) 

Mineral transformations in air-staged combustion of pulverized 
coal: Part 2: Laboratory study on the effect of the staged air, 
18:7706 (R;NL) 

Model heterogeneous acid catalysts and metal-support interac- 
tions: A combined surface science and catalysis study, 
18:9739 (R;US) 

Pressure-induced amorphizations of silica analogues: A probe 
of the relationship between order and disorder: Progress re- 
port, August 1, 1992—July 31, 1993, 18:9609 (R;US) 

SILICON SEMICONDUCTOR DETECTORS 

See S| SEMICONDUCTOR DETECTORS 

SILICON SOLAR CELLS 
See also SOC SOLAR CELLS 
Amorphous State 

Analysis and evaluation for practical application of photovoltaic 
power generation system.: Analysis and evaluation for practi- 
cal application of amorphous solar cells (fundamental 
research on a-Si solar cell physics and structure, and fabrica- 
tion technologies), 18:8295 (IA;JP;in Japanese) 

Analysis and evaluation for practical application of photovoltaic 
power generation system.: Analysis and evaluation for practi- 
cal application of amorphous solar cells (fundamental 
research on a-Si solar cell physics and structure, and fabrica- 
tion technologies), 18:8311 (IA;JP) 

Research and development of photovoltaic power system.: Re- 
search and development of amorphous solar cells (study of 


SILICON SOLAR CELLS 
Chemical Bonds 


electronic states in a-Si from optical and optoelectronic prop- 
erties), 18:8287 (IA;JP;In Japanese) 

Research and development of photovoltaic power system.: Re- 
search and development of amorphous solar cells (theoretical 
study of the electronic states in a-Si by means of computer 
simulation), 18:8292 (iA;JP;In Japanese) 

Research and development of photovoltaic power system.: Re- 
search and development of amorphous solar cells (local 
structure in amorphous silicon), 18:8302 (IA;JP) 

Research and development of photovoltaic power system.: Re- 
search and development of amorphous solar cells (study of 
electronic states in a-Si from optical and optoelectronic prop- 
erties), 18:8303 (IA;JP) 

Research and development of photovoltaic power system.: Re- 
search and development of amorphous solar cells (interface 
studies of amorphous silicon), 18:8305 (IA; JP) 

Research and development of photovoltaic power system.: Re- 
search and development of amorphous solar cells (study of 
new silicon-based amorphous materials), 18:8290 (IA;JP;In 
Japanese) 

Research and development of photovoltaic power system.: 
Research and development of amorphous solar cells (investi- 
gation of defect states in amorphous silicon), 18:8288 
(IA;JP;in Japanese) 

Research and development of photovoltaic power system.: Re- 
search and development of amorphous solar cells (local 
Structure in amorphous silicon), 18:8286 (IA;JP;In Japanese) 

Research and development of photovoltaic power system.: Re- 
search and development of amorphous solar cells (interface 
studies of amorphous silicon), 18:8289 (IA; JP;in Japanese) 

Research and development of photovoltaic power system.: Re- 
search and development of amorphous solar cells (study of 
photo-CVD mechanism and film quality of a-Si:H), 18:8291 
(IA;JP;in Japanese) 

Research and development of photovoltaic power system.: 
Research and development of amorphous solar cells (investi- 
gation of defect states in amorphous silicon), 18:8304 (IA;JP) 

Research and development of photovoltaic power system.: Re- 
search and development of amorphous solar celis (study on 
new silicon-based amorphous materials), 18:8306 (iA;JP) 

Research and development of photovoltaic power system.: Re- 
search and development of amorphous solar cells (study of 
photo-CVD mechanism and film quiality of a-Si:H), 18:8307 
(IA;JP) 

Research and development of photovoltaic power system.: Re- 
search and development of amorphous solar cells (theoretical 
study of the electronic states in a-Si by means of computer 
simulations), 18:8308 (IA;JP) 


Annealing 

Research and development of photovoltaic power system.: Re- 
search and development of amorphous solar cells (study of 
new silicon-based amorphous materials), 18:8290 (IA;JP;In 
Japanese) 

Research and development of photovoltaic power system.: Re- 
search and development of amorphous solar celis (study on 
new silicon-based amorphous materials), 18:8306 (IA; JP) 


Charge Carriers 

Research and development of photovoltaic power system.: Re- 
search and development of amorphous solar cells (study of 
electronic states in a-Si from optical and optoelectronic prop- 
erties), 18:8287 (IA;JP;in Japanese) 

Research and development of photovoltaic power system.: Re- 
search and development of amorphous solar cells (study of 
electronic states in a-Si from optical and optoelectronic prop- 
erties), 18:8303 (IA;JP) 


Chemical Bonds 

Research and development of photovoltaic power system.: Re- 
search and development of amorphous solar cells (theoretical 
study of the electronic states in a-Si by means of computer 
simulation), 18:8292 (IA;JP;in Japanese) 

Research and development of photovoltaic power system.: Re- 
search and development of amorphous solar cells (theoretical 
study of the electronic states in a-Si by means of computer 
simulations), 18:8308 (IA;JP) 
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SILICON SOLAR CELLS 
Chemical Vapor Deposition 


Chemical Vapor Deposition 

Research and development of photovoltaic power system.: 
Research and development of amorphous solar ceils (investi- 
gation of defect states in amorphous silicon), 18:8304 (IA;JP) 

Research and development of photovoltaic power system.: Re- 
search and development of amorphous solar cells (study of 
photo-CVD mechanism and film quiality of a-Si:H), 18:8307 
(IA;JP) 

Research and development of photovoltaic power system.: Re- 
search and development of amorphous solar cells (study of 
photo-CVD mechanism and film quality of a-Si:H), 18:8291 
(IA;JP;In Japanese) 

Research and development of photovoltaic power system.: 
Research and development of amorphous solar cells (investi- 
gation of defect states in amorphous silicon), 18:8288 
(IA;JP;in Japanese) 

Coatings 

Research and development of photovoltaic power system.: Re- 
search and development of amorphous solar cells (study of 
new silicon-based amorphous materials), 18:8290 (IA;JP;In 
Japanese) 

Research and development of photovoltaic power system.: Re- 
search and development of amorphous solar cells (study on 
new silicon-based amorphous materials), 18:8306 (IA;JP) 

Crystal Defects 

Research and development of photovoltaic power system.: Re- 
search and development of amorphous solar cells (study on 
new silicon-based amorphous materials), 18:8306 (IA;JP) 

Research and development of photovoltaic power system.: Re- 
search and development of amorphous solar cells (study of 
new silicon-based amorphous materials), 18:8290 (IA;JP;in 
Japanese) 

Research and development of photovoltaic power system.: 
Research and development of amorphous solar cells (investi- 
gation of defect states in amorphous silicon), 18:8304 (IA;JP) 

Research and development of photovoltaic power system.: 
Research and development of amorphous solar cells (investi- 
gation of defect states in amorphous silicon), 18:8288 
(IA;JP;In Japanese) 

Electronic Structure 

Research and development of photovoltaic power system.: Re- 
search and development of amorphous solar cells (study of 
electronic states in a-Si from optical and optoelectronic prop- 
erties), 18:8287 (IA;JP;In Japanese) 

Research and development of photovoltaic power system.: Re- 
search and development of amorphous solar cells (local 
structure in amorphous silicon), 18:8286 (IA;JP;in Japanese) 

Research and development of photovoltaic power system.: Re- 
search and development of amorphous solar cells (study of 
electronic states in a-Si from optical and optoelectronic prop- 
erties), 18:8303 (IA;JP) 

Research and development of photovoltaic power system.: Re- 
search and development of amorphous solar cells (local 
structure in amorphous silicon), 18:8302 (IA;JP) 

Fluorination 

Research and development of photovoltaic power system.: Re- 
search and development of amorphous solar cells (local 
structure in amorphous silicon), 18:8302 (IA;JP) 

Research and development of photovoltaic power system.: Re- 
search and development of amorphous solar cells (local 
structure in amorphous silicon), 18:8286 (IA;JP;ln Japanese) 

Glow Discharges 

Research and development of photovoltaic power system.: Re- 
search and development of amorphous solar cells (study of 
electronic states in a-Si from optical and optoelectronic prop- 
erties), 18:8287 (iA;JP;in Japanese) 

Research and development of photovoltaic power system.: Re- 
search and development of amorphous solar cells (study of 
electronic states in a-Si from optical and optoelectronic prop- 
erties), 18:8303 (IA;JP) 

Graded Band Gaps 

Research and development of photovoltaic power system.: Re- 
search and development of amorphous solar cells (local 
structure in amorphous silicon), 18:8302 (IA;JP) 
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Research and development of photovoltaic power system.: Re- 
search and development of amorphous solar cells (local 
structure in amorphous silicon), 18:8286 (IA;JP;in Japanese) 

Hydridation 

Research and development of photovoltaic power system.: Re- 
search and development of amorphous solar cells (local 
structure in amorphous silicon), 18:8286 (IA;JP;In Japanese) 

Research and development of photovoltaic power system.: Re- 
search and development of amorphous solar cells (local 
structure in amorphous silicon), 18:8302 (IA;JP) 

Hydrogenation 

Research and development of photovoltaic power system.: 
Research and development of amorphous solar cells (investi- 
gation of defect states in amorphous silicon), 18:8304 (IA;JP) 

Research and development of photovoltaic power system.: 
Research and development of amorphous solar cells (investi- 
gation of defect states in amorphous silicon), 18:8288 
(IA;JP;in Japanese) 

interfaces 


Research and development of photovoltaic power system.: Re- 
search and development of amorphous solar cells (interface 
studies of amorphous silicon), 18:8289 (IA;JP;In Japanese) 

Research and development of photovoltaic power system.: Re- 
search and development of amorphous solar cells (interface 
studies of amorphous silicon), 18:8305 (IA;JP) 

Materials 

Stable, high-efficiency amorphous silicon solar cells with low hy- 
drogen content: Annual subcontract report, 1 March 1991-31 
January 1992, 18:8320 (R;US) 

Molecular Structure 

Research and development of photovoltaic power system.: 
Research and development of amorphous solar cells (investi- 
gation of defect states in amorphous silicon), 18:8288 
(IA;JP;In Japanese) 

Research and development of photovoltaic power system.: 
Research and development of amorphous solar cells (investi- 
gation of defect states in amorphous silicon), 18:8304 (IA;JP) 

P-N Junctions 

Analysis and evaluation for practical application of photovoltaic 
power generation system.: Analysis and evaluation for practi- 
cal application of amorphous solar cells (fundamental 
research on a-Si solar cell physics and structure, and fabrica- 
tion technologies), 18:8295 (IA;JP;in Japanese) 

Analysis and evaluation for practical application of photovoltaic 
power generation system.: Analysis and evaluation for practi- 
cal application of amorphous solar cells (fundamental 
research on a-Si solar cell physics and structure, and fabrica- 
tion technologies), 18:8311 (IA;JP) 

Photoconductivity 

Research and development of photovoltaic power system.: Re- 
search and development of amorphous solar cells (study of 
new silicon-based amorphous materials), 18:8290 (IA;JP;in 
Japanese) 

Research and development of photovoltaic power system.: Re- 
search and development of amorphous solar cells (study on 
new silicon-based amorphous materials), 18:8306 (IA;JP) 

Photovoltaic Power Plants 

Analysis and evaluation for practical application of photovoltaic 
power generation system.: Analysis and evaluation for practi- 
cal application of amorphous solar cells (fundamental 
research on a-Si solar cell physics and structure, and fabrica- 
tion technologies), 18:8295 (IA;JP;In Japanese) 

Analysis and evaluation for practical application of photovoltaic 
power generation system.: Analysis and evaluation for practi- 
cal application of amorphous solar cells (fundamental 
research on a-Si solar cell physics and structure, and fabrica- 
tion technologies), 18:8311 (IA;JP) 

Research and development of photovoltaic power system.: Re- 
search and development of amorphous solar cells (study of 

photo-CVD mechanism and film quiality of a-Si:H), 18:8307 
(IA;JP) 

Research and development of photovoltaic power system.: Re- 
search and development of amorphous solar cells (theoretical 





study of the electronic states in a-Si by means of computer 
simulations), 18:8308 (IA;JP) 

Research and development of photovoltaic power system.: Re- 
search and development of amorphous solar cells (study on 
new silicon-based amorphous materials), 18:8306 (IA;JP) 

Research and development of photovoltaic power system.: Re- 
search and development of amorphous solar cells (interface 
studies of amorphous silicon), 18:8289 (IA;JP;in Japanese) 

Research and development of photovoltaic power system.: Re- 
search and development of amorphous solar cells (study of 
electronic states in a-Si from optical and optoelectronic prop- 
erties), 18:8303 (IA;JP) 

Research and development of photovoltaic power system.: Re- 
search and development of amorphous solar cells (theoretical 
study of the electronic states in a-Si by means of computer 
simulation), 18:8292 (IA;JP;in Japanese) 

Research and development of photovoltaic power system.: Re- 
search and development of amorphous solar cells (study of 
new silicon-based amorphous materials), 18:8290 (IA;JP;In 
Japanese) 

Research and development of photovoltaic power system.: Re- 
search and development of amorphous solar cells (local 
structure in amorphous silicon), 18:8302 (IA;JP) 

Research and development of photovoltaic power system.: Re- 
search and development of amorphous solar cells (interface 
studies of amorphous silicon), 18:8305 (IA;JP) 

Research and development of photovoltaic power system.: 
Research and development of amorphous solar cells (investi- 
gation of defect states in amorphous silicon), 18:8304 (IA;JP) 

Research and development of photovoltaic power system.: Re- 
search and development of amorphous solar cells (study of 
photo-CVD mechanism and film quality of a-Si:H), 18:8291 
(IA;JP;in Japanese) 

Research and development of photovoltaic power system.: 
Research and development of amorphous solar cells (investi- 
gation of defect states in amorphous silicon), 18:8288 
(IA;JP;in Japanese) 

Research and development of photovoltaic power system.: Re- 
search and development of amorphous solar cells (local 
structure in amorphous silicon), 18:8286 (IA;JP;in Japanese) 

Research and development of photovoltaic power system.: Re- 
search and development of amorphous solar cells (study of 
electronic states in a-Si from optical and optoelectronic prop- 
erties), 18:8287 (IA;JP;in Japanese) 


Physical Properties 

Research and development of photovoltaic power system.: Re- 
search and development of amorphous solar cells (study of 
photo-CVD mechanism and film quiality of a-Si:H), 18:8307 
(IA;JP) 

Research and development of photovoltaic power system.: Re- 
search and development of amorphous solar cells (study of 
photo-CVD mechanism and film quality of a-Si:H), 18:8291 
(IA;JP;in Japanese) 


Silanes 


Research and development of photovoltaic power system.: 
Research and development of amorphous solar cells (investi- 
gation of defect states in amorphous silicon), 18:8288 
(IA;JP;in Japanese) 

Research and development of photovoltaic power system.: 
Research and development of amorphous solar cells (investi- 
gation of defect states in amorphous silicon), 18:8304 (IA;JP) 


Silicon Nitrides 

Research and development of photovoltaic power system.: Re- 
search and development of amorphous solar cells (study of 
new silicon-based amorphous materials), 18:8290 (IA;JP;In 
Japanese) 

Research and development of photovoltaic power system.: Re- 
search and development of amorphous solar cells (local 
structure in amorphous silicon), 18:8302 (IA;JP) 

Research and development of photovoltaic power system.: Re- 
search and development of amorphous solar cells (study on 
new silicon-based amorphous materials), 18:8306 (IA;JP) 


SILICON SOLAR CELLS 
Weathering 


Research and development of photovoltaic power system.: Re- 
search and development of amorphous solar cells (local 
structure in amorphous silicon), 18:8286 (IA;JP;In Japanese) 

Spin 

Research and development of photovoltaic power system.: Re- 
search and development of amorphous solar cells (study of 
new silicon-based amorphous materials), 18:8290 (IA;JP;In 
Japanese) 

Research and development of photovoltaic power system.: Re- 
search and development of amorphous solar cells (study on 
new silicon-based amorphous materials), 18:8306 (IA; JP) 

Structural Chemical Analysis 

Research and development of photovoltaic power system.: Re- 
search and development of amorphous solar cells (local 
structure in amorphous silicon), 18:8286 (IA;JP;in Japanese) 

Research and development of photovoltaic power system.: Re- 
search and development of amorphous solar cells (local 
structure in amorphous silicon), 18:8302 (IA;JP) 

Sunshine Project 

Research and development of photovoltaic power system.: 
Research and development of amorphous solar cells (investi- 
gation of defect states in amorphous silicon), 18:8304 (IA;JP) 

Research and development of photovoltaic power system.: Re- 
search and development of amorphous solar cells (study of 
photo-CVD mechanism and film quiality of a-Si:H), 18:8307 
(IA;JP) 

Research and development of photovoltaic power system.: Re- 
search and development of amorphous solar cells (interface 
studies of amorphous silicon), 18:8305 (IA;JP) 

Research and development of photovoltaic power system.: Re- 
search and development of amorphous solar cells (theoretical 
study of the electronic states in a-Si by means of computer 
simulations), 18:8308 (IA; JP) 

Research and development of photovoltaic power system.: Re- 
search and development of amorphous solar cells (theoretical 
study of the electronic states in a-Si by means of computer 
simulation), 18:8292 (IA;JP;in Japanese) 

Research and development of photovoltaic power system.: Re- 
search and development of amorphous solar cells (local 
structure in amorphous silicon), 18:8286 (IA;JP;in Japanese) 

Research and development of photovoltaic power system.: Re- 
search and development of amorphous solar cells (study of 
electronic states in a-Si from optical and optoelectronic prop- 
erties), 18:8287 (IA;JP;in Japanese) 

Research and development of photovoltaic power system.: 
Research and development of amorphous solar celis (investi- 
gation of defect states in amorphous silicon), 18:8288 
(IA;JP;in Japanese) 

Research and development of photovoltaic power system.: Re- 
search and development of amorphous solar cells (study on 
new silicon-based amorphous materials), 18:8306 (IA;JP) 

Research and development of photovoltaic power system.: Re- 
search and development of amorphous solar cells (study of 
photo-CVD mechanism and film quality of a-Si:H), 18:8291 
(IA;JP;in Japanese) 

Research and development of photovoltaic power system.: Re- 
search and development of amorphous solar cells (interface 
studies of amorphous silicon), 18:8289 (IA;JP;in Japanese) 

Research and development of photovoltaic power system.: Re- 
search and development of amorphous solar cells (study of 
new silicon-based amorphous materials), 18:8290 (IA;JP;In 
Japanese) 

Research and development of photovoltaic power system.: Re- 
search and development of amorphous solar cells (local 
structure in amorphous silicon), 18:8302 (IA;JP) 

Research and development of photovoltaic power system.: Re- 
search and development of amorphous solar cells (study of 
electronic states in a-Si from optical and optoelectronic prop- 
erties), 18:8303 (IA;JP) 

Weathering 

Research and development of photovoltaic power system.: Re- 
search and development of amorphous solar cells (study of 
new silicon-based amorphous materials), 18:8290 (IA;JP;In 
Japanese) 
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SILICON SOLAR CELLS 
Weathering 


Research and development of photovoltaic power system.: Re- 
search and development of amorphous solar cells. (local 
structure in amorphous silicon), 18:8286 (IA;JP;in Japanese) 

Research and development of photovoltaic power system.: Re- 
search and development of amorphous solar cells (local 
structure in amorphous silicon), 18:8302 (IA;JP) 

Research and development of photovoltaic power system.: Re- 
search and development of amorphous solar cells (study on 
new silicon-based amorphous materials), 18:8306 (IA;JP) 

SILICONES 

Characterization of the synthesis of M-61, a random equilibrium 
silicone terpolymer, using “dry” starting materials: Final re- 
port, 18:9631 (R;US) 

SILOXANES 

See also SILICONES 

Porous materials by design. Plasma oxidation of hydrocarbon 
templates in polysilsesquioxanes, 18:9653 (R;US) 

SILT 

Fundamental studies on improvement of the efficiency of coal 
gasification, 18:7602 (IA;JP) 

Fundamental studies on improvement of the efficiency of coal 
gasification, 18:7574 (IA;JP;in Japanese) 

Fundamental studies on improvement of the efficiency of coal 
gasification, 18:7602 (IA;JP) 

SILVER 

Dynamics of a metal overlayer on metallic substrates: High tem- 
perature effects, 18:9367 (R;US) 

Protection of a test magnet wound with a Ag/BSCCO high- 
temperature superconductor, 18:11271 (R;US) 

Reclaiming silver from silver zeolite, 18:7937 (R;US) 

Synthesis of transition metal clusters and their catalytic and opti- 
cal properties, 18:9515 (R;US) 

SILVER ALLOYS 

Chemical characterization of silver alloy by x-ray fluorescence 
spectrometry techniques, 18:9676 (1;BR;in Portuguese) 

Synthesis of transition metal clusters and their catalytic and opti- 
cal properties, 18:9515 (R;US) 

SIMS 
See MASS SPECTROSCOPY 
SIMULATION 
See also COMPUTERIZED SIMULATION 
PLASMA SIMULATION 

Technical development for the practical use of photovoltaic power 
system.: Research on crystalline silicon solar cells (study on 
crystalline silicon solar cell), 18:8362 (IA;JP;in Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Research on crystalline silicon solar cells 
(study on crystalline silicon solar cell), 18:8417 (IA;JP) 

SIMULATORS 

See also SOLAR SIMULATORS 

In-flight simulation of backside operating models using direct lift 
controller, 18:9278 (R;JP;in Japanese) 

SINGLE CRYSTALS 
See MONOCRYSTALS 


SINGLE PHOTON EMISSION COMPUTED TOMOGRAPHY 
The radiopharmacy department at Paul Scherrer Institut, 
18:8157 (RA;CH) 
SINGLE-PARTICLE MODEL 
Quantum chaos in dinuclear system, 18:10960 (IA;IN) 
SITE REHABILITATION 
See REMEDIAL ACTION 
SITE SELECTION 
Current results of seismological investigation of NPP Jaslovske 
Bohunice site, 18:8892 (RA;CS;In Czech) 
Development of large-scale wind turbine generator system.: 
Evaluation and analyses, 18:8553 (IA;JP) 
Development of large-scale wind turbine generator system.: 
Evaluation and analyses, 18:8546 (IA;JP;in Japanese) 
Development of large-scale wind turbine generator system.: 
Evaluation and analyses, 18:8553 (IA;JP) 
Development of large-scale wind turbine generator system.: 
Evaluation and analyses, 18:8546 (IA;JP;in Japanese) 
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SITE SURVEYS 
Automated phase picker and source location algorithm for local 
distances using a single three component seismic station, 
18:10294 (R;Fl) 
SIZE 
See also PARTICLE SIZE 
Microparticle impacts at ultrahigh velocities and their relation to 
macroparticle impacts, 18:9864 (R;US) 
SIZEWELL NUCLEAR POWER STATION B 
See SIZEWELL-B REACTOR 
SIZEWELL-B REACTOR 
The balance between automation and human actions: The 
Sizewell B perspective, 18:8855 (RA;XA) 
SKIN 
Radiation Monitoring Unit, Radiological Sciences Department 
monthly report, January 1955, 18:8078 (R;US) 
VARSKIN MOD 2 and SADDE MOD2: Computer codes for as- 
sessing skin dose from skin contamination, 18:10513 (R;US) 
SKYRMIONS 
See SOLITONS 
SLAGS 
Recovery of uranium and lining material from magnesium fluo- 
ride slag at UMP, 18:7810 (IA;IN) 
SLC 


See STANFORD LINEAR COLLIDER 
SLC DETECTORS 
See STANFORD LINEAR COLLIDER DETECTOR 
SLIGHTLY ENRICHED URANIUM 
Minimum mass of moderator required for criticality of homoge- 
neous low-enriched uranium systems, 18:7820 (R;US) 
SLIP VELOCITY 
Numerical simulation of dynamic stall of NACA0012 airfoil 
oscillating near static stall angle using the navier-stokes equa- 
tions, 18:9274 (R;JP) 
SLOW NEUTRONS 
Neutron gauges for acid concentration measurements in indus- 
trial installations, 18:10082 (RA;PL) 
SLOWPOKE TYPE REACTORS 
See also SLOWPOKE-MONTREAL REACTOR 
Seismic qualification of the SES-10 district heating reactor, 
18:8797 (R;CA) 
Seismic qualification of the SES-10 district heating reactor, 
18:8652 (IA;CA) 
Seismic qualifications of the SES-10 district heating reactor, 
18:8654 (IA;CA) 
Transient thermal behaviour of an SES-10 reactor, 18:8651 
(IA;CA) 
SLOWPOKE-MONTREAL REACTOR 
SLOWPOKE-2 temperature reactivity coefficient calculation, 
18:8650 (IA;CA) 
SLOWPOKE-2 temperature reactivity coefficient calculation, 
18:8653 (iA;CA) 
SLUDGES 
An evaluation of foaming potential in the IDMS melter, 18:8026 
(R;US) 
Anaerobic-aerobic combined process for treatment of sewage 
with nutrient removal: ANANOX process, 18:9322 (R;IT) 
Physicochemical properties of sludge and its effectiveness as 
soil-additive, 18:10310 (I;JP) 
SLUGS (FUEL) 
See FUEL RODS 
SLURRIES 
See also FUEL SLURRIES 
Development of coal liquefaction technology.: Development of 
common infrastructure technology (development of letdown 
valves), 18:7630 (IA;JP;In Japanese) 
SLURRIES (FUEL) 
See FUEL SLURRIES 
SLUSH 
Economic assessment of the thin polymer icemaker, 18:9321 
(R;US) 
SMALL BUSINESSES 


Report to Congress on the Small Business Program, Fiscal year 
1991, 18:9116 (R;US) 





Small Business Innovation Research, Program solicitation clos- 
ing data: March 8, 1993, 18:9160 (R;US) 
SMOKATRON 
See ELECTRON-RING ACCELERATORS 
SN METHOD 
See DISCRETE ORDINATE METHOD 
SNG PROCESSES 
Boller Fuels 
Assessment of coal hydrogasification, 18:7623 (IA;JP) 
Assessment of coal hydrogasification, 18:7593 (IA;JP;in Japan- 
ese) 
Chars 
Assessment of coal hydrogasification, 18:7593 (IA;JP;In Japan- 
ese) 
Assessment of coal hydrogasification, 18:7623 (IA;JP) 
Circulating Systems 
Assessment of coal hydrogasification, 18:7593 (IA;JP;In Japan- 
ese) 
Assessment of coal hydrogasification, 18:7623 (IA;JP) 
Coal Gasification 
Assessment of coal hydrogasification, 18:7623 (IA;JP) 
Assessment of coal hydrogasification, 18:7593 (IA;JP;in Japan- 
ese) 
Cost 
Assessment of coal hydrogasification, 18:7623 (IA;JP) 
Assessment of coal hydrogasification, 18:7593 (IA;JP;In Japan- 
ese) 
Environmental Quality 
Assessment of coal hydrogasification, 18:7593 (IA;JP;in Japan- 
ese) 
Assessment of coal hydrogasification, 18:7623 (IA;JP) 
Fuel Feeding Systems 
Assessment of coal hydrogasification, 18:7593 (IA;JP;in Japan- 
ese) 
Assessment of coal hydrogasification, 18:7623 (IA;JP) 
Heat Exchangers 
Assessment of coal hydrogasification, 18:7623 (IA;JP) 
Assessment of coal hydrogasification, 18:7593 (IA;JP;in Japan- 
ese) 
Hydrogenation 
Assessment of coal hydrogasification, 18:7623 (IA;JP) 
Assessment of coal hydrogasification, 18:7593 (IA;JP;in Japan- 
ese) 
Thermal Efficiency 
Assessment of coal hydrogasification, 18:7623 (IA;JP) 
Assessment of coal hydrogasification, 18:7593 (IA;JP;in Japan- 
ese) 
SOC SOLAR CELLS 
Thin silicon solar cells, 18:8321 (R;US) 
SODA ASH 
See SODIUM CARBONATES 
SODIUM 
A new strategy for the calculation of the Cl oscillator strengths 
for the lowest lying autoionizing level in the Na isoelectronic 
sequence, 18:11150 (R;XA) 
Differential cross sections at 125 deg C for gamma-rays pro- 
duced from lithium, fluorine, sodium and chlorine under 14.9 
MeV neutron bombardments, 18:11046 (RA;CN) 
Relativistic mean field study of island of inversion in neutron-rich 
Ne,Na,Mg nuclei, 18:10959 (IA;IN) 
SODIUM 22 
Radioactive isotope and isomer separation with using light in- 
duced drift effect, 18:9733 (R;RU) 
SODIUM 24 
Radioactive isotope and isomer separation with using light in- 
duced drift effect, 18:9733 (R;RU) 
SODIUM CARBONATES 
High temperature alkali corrosion of ceramics in coal gas: Quar- 
terly progress report No. 5, September 1, 1992—December 1, 
1992, 18:9559 (R;US) 
SODIUM CHLORIDES 


Aerosol phase transformation in the atmosphere, 18:10179 
(R;US) 


SODIUM IODIDE DETECTORS 
See NAI DETECTORS 
SODIUM NITRATES 
Destruction of UST organics and nitrates, polymeric organic 
wastes, and chliorocarbon solvents by steam reforming, 
18:9315 (R;US) 
SODIUM PERCHLORATES 
Reduction of thallium, uranium and cobalt at the dropping mer- 
cury electrode in presence of 9-fluorenone in aqueous sodium 
perchlorate, 18:9704 (R;AT) 
SODIUM PHOSPHATES 
Titanium(IV) oxide phase stability in alkaline sodium phosphate 
solutions at elevated temperatures, 18:9734 (R;US) 
SODIUM SULFATES 
Aerosol phase transformation in the atmosphere, 18:10179 
(R;US) 
SODIUM-SULFUR BATTERIES 
Investigations into the influences of transport and surface phe- 
nomena on the long-term behaviour of secondary cells with 
solid electrolytes. Final report, 18:9103 (1;DE;in German) 
SODIUM-WATER REACTIONS 
See MOLTEN METAL-WATER REACTIONS 
SOFC 
See SOLID ELECTROLYTE FUEL CELLS 
SOFT SOLDERING 
See SOLDERING 
SOFT X RADIATION 
Theoretical simulation of soft x-rays for recombining pump, 
18:11398 (R;CN;In Chinese) 
SOIL CHEMISTRY 
A microclimate model to investigate greenhouse warming of a 
sub- Alpine ecosystem, 18:10234 (R;US) 
SOILING 
See SURFACE CONTAMINATION 
SOILS 
Chemica! Analysis 
Coolside waste management research: Quarterly technical 
progress report, June 1, 1992—June 30, 1992, 18:8581 (R;US) 
Contamination 
An aerial radiological survey of the Paducah Gaseous Diffusion 
Plant and surrounding area, Paducah, Kentucky: Date of sur- 
vey: May 1990, 18:10239 (R;US) 
Assessment of seeps in the vicinity of the Mexican Hat tailings 
disposal cell, 18:8068 (R;US) 
DOE complex buried waste characterization assessment: Buried 
Waste Integrated Demonstration Program, 18:7975 (R;US) 
Technology needs for environmental restoration remedial action: 
Environmental Restoration Program, 18:8077 (R;US) 
Decontamination 
INEL support to the plutonium in soil integrated demonstration 
(Nevada): Interim report, 18:10240 (R;US) 
Remediation .of TRU-contaminated soil by aqueous phase 
leaching and coprecipitation, 18:8075 (R;US) 
Thermal Enhanced Vapor Extraction System, 18:10264 (R;US) 
Freezing 
Final report for the cryogenic retrieval demonstration, 18:7942 
(R;US) 
Gamma Spectra 
Series evaluation of gamma spectra in the ERDE-project (CS 
137 in soils), 18:10075 (IA;AT;in German) 
Heat Storage 
Energy storage in unsaturated soil using pore air flow, 18:9091 
(R;Fl) 
Ice 
Frost evolution in tailings: Final report, 18:7951 (R;CA) 
In-Situ Processing 
Technology demonstration assessment report for X-701B Hold- 
ing Pond, 18:10261 (R;US) 
interactions 
Waste-soil interfaces, 18:10237 (R;NL) 
Interfaces 
Waste-soil interfaces, 18:10237 (R;NL) 
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SOILS 
Land Pollution 


Land Pollution 

Technology demonstration assessment report for X-701B Hold- 

ing Pond, 18:10261 (R;US) 
Lindane 

Effect of fertilizer and irradiation sterilization on the degradation 

of lindane in soil, 18:10408 (R;DZ) 
Potatoes 

Cesium-137 in soil texture fractions and its impact on Cesium- 

137 soil-to-plant transfer, 18:10514 (R;AT) 
Radionuclide Migration 

Hanford Environmental Dose Reconstruction Project monthly 
report, 18:10519 (R;US) 

Radioactive Waste Management Complex performance assess- 
ment: Draft, 18:7939 (R;US) 

Savannah River Site environmental report for 1991, 18:8044 
(R;US) 

Remedial Action 

Electrokinetic remediation of anionic contaminants from unsatu- 
rated soils, 18:10263 (R;US) 

Implementation plan for Washington Administrative Code 173- 
360; Underground Storage Tank Regulations: Revision 2, 
18:8010 (R;US) 

Soil vapor extraction test in a radiologically contaminated site, 
Hanford, Washington, 18:8093 (R;US) 

Rye 

Cesium-137 in soil texture fractions and its impact on Cesium- 

137 soil-to-plant transfer, 18:10514 (R;AT) 
Sampling 

An intercomparison of sampling techniques among five Euro- 
pean laboratories for measurements of radiocaesium in 
upland pasture and soil, 18:10262 (R;DK) 

Soil gas investigations at the Sanitary Landfill, 18:8021 (R;US) 

Wheat 
Cesium-137 in soil texture fractions and its impact on Cesium- 
137 soil-to-piant transfer, 18:10514 (R;AT) 
SOLAR BATTERIES 
See SOLAR CELL ARRAYS 
SOLAR CELL ARRAYS 

See also SOLAR TRACKING SYSTEMS 

Technical development for the practical use of photovoltaic power 
system.: Research and development of stand alone diepersed 
photovoltaic system (power supply facility for disaster and re- 
lief information systems), 18:8373 (IA;JP;In Japanese) 

Technical development for the practical use of photovoltaic power 
system.: Research and development of stand alone dispersed 
photovoltaic power generation system (power supply facility 
for disaster and relief information systems), 18:8428 (IA;JP) 

Technical development for the practical use of photovoltaic power 
system.: Research and development of stand alone diepersed 
photovoltaic system (power supply facility for disaster and re- 
lief information systems), 18:8373 (IA;JP;in Japanese) 

Technical development for the practical use of photovoltaic power 
system.: Research and development of stand alone dispersed 
photovoltaic power generation system (power supply facility 
for disaster and relief information systems), 18:8428 (IA;JP) 

Technical development for the practical use of photovoltaic power 
system.: Research and development of stand alone diepersed 
photovoltaic system (power supply facility for disaster and re- 
lief information systems), 18:8373 (IA;JP;In Japanese) 

Technical development for the practical use of photovoltaic power 
system.: Research and development of stand alone dispersed 
photovoltaic power generation system (power supply facility 
for disaster and relief information systems), 18:8428 (IA;JP) 

SOLAR CELLS 
See also GALLIUM ARSENIDE SOLAR CELLS 
SILICON SOLAR CELLS 
Absorption Spectra 

Technical development for the practical use of photovoltaic 
power system.: Development of fabrication technology of thin 
type solar cells (study on practical use of thin multicrystalline 
silicon solar cell fabrications technologies), 18:8335 (IA;JP;In 
Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Development of fabrication technology of thin 
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type solar cells (study on practical use of thin multicrystalline 
silicon solar cell fabrications technologies), 18:8392 (IA;JP) 


Alloys 
aie and evaluation for practical application of photovoltaic 
power generation system.: Analysis and evaluation for practi- 
cal application of amorphous solar cells (investigation of 
amorphous silicon related alloy materials), 18:8296 (IA;JP;In 
Japanese) 


Amorphous State 

12th annual progress report of the solar technology subcommit- 
tee, 18:8441 (I;JP;In Japanese) 

Analysis and evaluation for practical application of photovoltaic 
power generation system.: Analysis and evaluation for practi- 
cal application of amorphous solar cells (investigation of 
amorphous silicon related alloy materials), 18:8296 (IA;JP;In 
Japanese) 

Analysis and evaluation for practical application of photovoltaic 
power generation system.: Analysis and evaluation for practi- 
cal application of amorphous solar cells (investigation of 
amorphous silicon related alloy materials-investigation of 
amorphous silicon solar cells with as ultra high conversion ef- 
ficiency), 18:8434 (IA;JP) 

Analysis and evaluation for practical application of photovoltaic 
power generation system.: Analysis and evaluation of periph- 
eral technology for photovoltaic power system (analysis and 
evaluation of photovoltaic conversion systems), 18:8297 
(IA;JP;In Japanese) 

Analysis and evaluation for practical application of photovoltaic 
power generation system.: Analysis and evaluation of periph- 
eral technology for photovoltaic power system (analysis and 
evaluation of photovoltaic conversion systems), 18:8312 
(IA;JP) 

Development of practical photovoltaic generation systems.: 
Fabrication techniques for practical amorphous solar cells (el- 
emental technique: complex transparent conductive film), 
18:8443 (IA;JP;In Japanese) 

Japan's Sunshine Project.: 1991 annual summary of solar en- 
ergy R and D program, 18:8262 (|;JP;in Japanese) 

Japan's Sunshine Project.: 1991 annual summary of solar en- 
ergy R and D program, 18:8265 (I;JP) 

Technical development for the practical use of photovoltaic power 
system.: Development of fabrication technology for amor- 
phous silicon solar cells (high quality production technology 
(high integration technology)), 18:8340 (IA;JP;in Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Development of fabrication technology of 
amorphous silicon solar cells (fabrication technology of large 
amorphous silicon solar cells), 18:8342 (IA;JP;In Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Development of fabrication technology of 
amorphous silicon solar celis (development of high stable 
amorphous silicon solar cells (amorphous silicon alloy 
stacked solar cells)), 18:8344 (IA;JP;In Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Development of fabrication technology of 
amorphous silicon solar cells (film fabrication technology with 
new gas sources), 18:8341 (IA;JP;in Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Development of fabrication technology of 
amorphous silicon solar cells (high reliability production tech- 
nology (two-stacked cells)), 18:8343 (IA;JP;In Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Development fabrication technology of amor- 
phous silicon solar cells (development of fabrication 
technology of amorphous silicon solar celis key technology), 
18:8345 (IA;JP;in Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Development of fabrication technology for 
amorphous silicon solar cells (high quality production technol- 
ogy (high integration technology)), 18:8397 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Development of fabrication technology of 
amorphous silicon solar cells (over-layered transparent con- 
ducting film), 18:8347 (IA;JP;In Japanese) 





Technical development for the practical use of photovoltaic 
power system.: Development of fabrication technology of 
amorphous silicon solar cells (film fabrication technology with 
new gas sources), 18:8398 (IA; JP) 

Technical development for the practical use of photovoltaic 
power system.: Development of fabrication technology of 
amorphous silicon solar cells (narrow-bandgap materials 
(control of reaction process)), 18:8346 (IA;JP;In Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Development of fabrication technology of 
amorphous silicon solar cells (development of high stable 
amorphous silicon solar cells (amorphous silicon alloy 
stacked solar cells)), 18:8400 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Development of fabrication technology of 
amorphous silicon solar cells (over-layered transparent con- 
ducting film), 18:8404 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Development of fabrication technology of 
amorphous silicon solar cells (narrow-bandgap materials 
(control of reaction process)), 18:8403 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Development of fabrication technology of 
amorphous silicon solar cells (fabrication technology of large 
amorphous silicon solar cells), 18:8440 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Development of fabrication technology of 
amorphous silicon solar cells (high reliability production tech- 
nology (two-stacked cells)), 18:8399 (IA;JP) 

Technical development for the practical use of photovoltaic power 
system.: Development fabrication technology of amorphous 
silicon solar cells (development of fabrication technology of 
amorphous silicon solar cells key Technology), 18:8401 (IA;JP) 


Antireflection Coatings 

Analysis and evaluation for practical application of photovoltaic 
power generation system.: Analysis and evaluation for 
practical application of advanced solar cells (research and de- 
velopment of elemental technologies for advanced crystalline 
solar cells), 18:8294 (IA; JP;In Japanese) 

Analysis and evaluation for practical application of photovoltaic 
power generation system.: Analysis and evaluation for 
practical application of advanced solar celis (research and de- 
velopment of elemental technologies for advanced crystalline 
solar cells), 18:8310 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Research on compound semiconductor solar 
cells (single crystal solar cells, InGaP/Si semiconductor), 
18:8410 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Research on co! nd semiconductor solar 
cells (single crystal solar cells, InGaP/Si Sewiconductor), 
18:8354 (IA;JP;In Japanese) 


Cadmium Telluride Solar Celis 
Technical development for the practical use photovoltaic power 
system.: Survey/research on the commercialization analysis, 
18:8414 (IA;JP) 
Technical development for the practical use photovoltaic power 
system.: Survey/research on the commercialization analysis, 
18:8358 (IA;JP;In Japanese) 


Carrier Lifetime 

Analysis and evaluation for practical application of photovoltaic 
power generation system.: Analysis and evaluation for 
practical application of advanced solar cells (research and de- 
velopment of elemental technologies for advanced crystalline 
solar cells), 18:8294 (IA;JP;In Japanese) 

Analysis and evaluation for practical application of photovoltaic 
power generation system.: Analysis and evaluation for 
practical application of advanced solar cells (research and de- 
velopment of elemental technologies for advanced crystalline 
solar cells), 18:8310 (IA;JP) 


Chemical Vapor Deposition 
Technical development for the practical use of photovoltaic 
power system.: Development of fabrication technology of 


SOLAR CELLS 
Computerized Simulation 


amorphous silicon solar cells (narrow-bandgap materials 
(control of reaction process)), 18:8403 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Development of fabrication technology of 
amorphous silicon solar cells (narrow-bandgap materials 
(control of reaction process)), 18:8346 (IA;JP;in Japanese) 

Technical development for the practical use of photovoltaic power 
system.: Research on crystalline silicon solar cells (study on 
crystalline silicon solar cell), 18:8362 (IA;JP;in Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Research on crystalline silicon solar cells 
(study on crystalline silicon solar cell), 18:8417 (IA;JP) 


Coatings 

Research and development of photovoltaic power system.: Re- 
search and development of high-efficiency solar batteries 
(research on low temperature deposition of polycrystalline 
thin films), 18:8285 (1A;JP;In Japanese) 

Research and development of photovoltaic power system.: Re- 
search and development of high-efficiency solar batteries 
(research on low temperature deposition of polycrystalline 
thin films), 18:8301 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Development of fabrication technology of 
amorphous silicon solar cells (film fabrication technology with 
new gas sources), 18:8398 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Development of fabrication technology of 
amorphous silicon solar cells (film fabrication technology with 
new gas sources), 18:8341 (IA;JP;in Japanese) 


Commercialization 

Analysis and evaluation for practical application of photovoltaic 
power generation system.: Analysis and evaluation for 
practical application of advanced solar cells (research and de- 
velopment of elemental technologies for advanced crystalline 
solar cells), 18:8310 (IA;JP) 

Analysis and evaluation for practical application of photovoltaic 
power generation system.: Analysis and evaluation for 
practical application of advanced solar cells (research and de- 
velopment of elemental technologies for advanced crystalline 
solar cells), 18:8294 (IA;JP;In Japanese) 


Computerized Simulation 

Technical development for the practical use of photovoltaic 
power system.: Development of fabrication technology of thin 
type solar cells (study on practical use of thin multicrystalline 
silicon solar cell fabrications technologies), 18:8335 (IA;JP;In 
Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Development of fabrication technology of thin 
type solar cells (study on practical use of thin multicrystalline 
silicon solar cell fabrications technologies), 18:8392 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Research on compound semiconductor solar 
cells (single crytal solar cells, (Ae,Ga)As semiconductor), 
18:8407 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Research of amorphous silicon solar cells, 
18:8406 (iA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Research on compound semiconductor solar 
cells (single crystal solar cells, (Ae,Ga)As semiconductor), 
18:8351 (IA;JP;In Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Research on compound semiconductor solar 
cells (single crystal solar cells, InGaP/Si Sewiconductor), 
18:8354 (IA;JP;In Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Research on compound semiconductor solar 
cells (single crystal solar cells, InGaP/Si semiconductor), 
18:8410 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Research on compound semiconductor solar 
cells (single crystal solar cells, GaP/GaAsP/Si, AlGaAs/Si 
semiconductor), 18:8353 (IA;JP;in Japanese) 
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SOLAR CELLS 
Computerized Simulation 


Technical development for the practical use of photovoltaic 
power system.: Research on compound semiconductor solar 
cells (single crystal solar cells, GaP/GaAsP/Si, AlGaAs/Si 
semiconductor), 18:8409 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Research of amorphous silicon solar cells, 
18:8350 (IA;JP;in Japanese) 

Conversion Ratio 

Research and development of photovoltaic power system.: Fun- 
damental research on solar cells(fundamental research on 
new type crystalline solar cells), 18:8281 (IA;JP;in Japanese) 

Research and development of photovoltaic power system.: Re- 
search and development of high-efficiency solar batteries 
(optimization of bandgaps of chalcopyrite semiconductors), 
18:8300 (IA;JP) 

Research and development of photovoltaic power system.: Re- 
search and development of high-efficiency solar batteries 
(research on surface recombination process), 18:8282 
(IA;JP;In Japanese) 

Research and development of photovoltaic power system.: Re- 
search and development of high-efficiency solar batteries 
(optimization of bandgaps of chalcopyrite semiconductors), 
18:8284 (IA;JP;in Japanese) 

Research and development of photovoltaic power system.: Re- 
search and development of high-efficiency solar batteries 
(research on surface recombination process), 18:8298 (IA;JP) 


Copper Selenide Solar Cells 

Research and development of photovoltaic power system.: Re- 
search and development of high-efficiency solar batteries 
(optimization of bandgaps of chalcopyrite semiconductors), 
18:8284 (IA;JP;in Japanese) 

Research and development of photovoltaic power system.: Re- 
search and development of high-efficiency solar batteries 
(optimization of bandgaps of chalcopyrite semiconductors), 
18:8300 (IA;JP) 

Cost 

Technical development for the practical use of photovoltaic 
power system.: Development of fabrication technology of 
amorphous silicon solar cells (narrow-bandgap materials 
(control of reaction process)), 18:8346 (IA;JP;In Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Development of fabrication technology of 
amorphous silicon solar cells (narrow-bandgap materials 
(control of reaction process)), 18:8403 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Survey on commercialization analysis, 
18:8402 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Survey on commercialization analysis, 
18:8348 (IA;JP;ln Japanese) 

Crystal Defects 

Research and development of photovoltaic power system.: Re- 
search and development of high-efficiency solar batteries 
(optimization of bandgaps of chalcopyrite semiconductors), 
18:8300 (IA;JP) 

Research and development of photovoltaic power system.: Re- 
search and development of high-efficiency solar batteries 


(optimization of bandgaps of chalcopyrite semiconductors), 
18:8284 (IA;JP;in Japanese) 


Crystal Doping 

Technical development for the practical use of photovoltaic 
power system.: Research on compound semiconductor solar 
cells (single crytal solar cells, (Ae,Ga)As semiconductor), 
18:8407 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Research on compound semiconductor solar 
cells (single cfystal solar cells, (Ae,Ga)As semiconductor), 
18:8351 (IA;JP;in Japanese) 

Crystal Growth 

Technical development for the practical use of photovoltaic 
power system.: Research on compound semiconductor solar 
cells (single crytal solar cells, (Ae,Ga)As semiconductor), 
18:8407 (IA;JP) 
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Technical development for the practical use of photovoltaic 
power system.: Research on compound semiconductor solar 
cells (single crystal solar cells, GaP/GaAsP/Si, AlGaAs/Si 
semiconductor), 18:8409 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Research on compound semiconductor solar 
cells (single crystal solar cells, (Ae,Ga)As semiconductor), 
18:8351 (IA;JP;In Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Research on compound semiconductor solar 
cells (single crystal solar cells, GaP/GaAsP/Si, AlGaAs/Si 
semiconductor), 18:8353 (IA;JP;in Japanese) 


Crystal Structure 
Technical development for the practical use of photovoltaic 
power system.: Research on crystalline silicon solar cells 
(study on crystalline silicon solar cell), 18:8417 (IA;JP) 
Technical development for the practical use of photovoltaic power 
system.: Research on crystalline silicon solar cells (study on 
crystalline silicon solar cell), 18:8362 (IA;JP;in Japanese) 


Crystallization 
Research and development of photovoltaic power system.: Fun- 
damental research on solar cells(fundamental research on 
new type crystalline solar cells), 18:8281 (IA;JP;ln Japanese) 


Crystals 

12th annual progress report of the solar technology subcommit- 
tee, 18:8441 (|;JP;in Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Research on crystalline silicon solar cell, 
18:8349 (IA;JP;In Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Research on crystalline silicon solar cell, 
18:8405 (IA;JP) 

Technical development for the practical use photovoltaic power 
system.: Survey/research on the commercialization analysis, 
18:8358 (IA;JP;In Japanese) 

Technical development for the practical use photovoltaic power 
system.: Survey/research on the commercialization analysis, 
18:8414 (IA;JP) 

Decomposition 

Technical development for the practical use of photovoltaic 
power system.: Development of fabrication technology of 
amorphous silicon solar cells (development of high stable 
amorphous silicon solar cells (amorphous silicon alloy 
stacked solar cells)), 18:8344 (IA;JP;in Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Development of fabrication technology of 
amorphous silicon solar cells (development of high stable 
amorphous silicon solar cells (amorphous silicon alloy 
stacked solar cellis)), 18:8400 (IA;JP) 

Ditfusion 

Analysis and evaluation for practical application of photovoltaic 
power generation system.: Analysis and evaluation for 
practical application of advanced solar cells (research and de- 
velopment of elemental technologies for advanced crystalline 
solar cells), 18:8294 (IA;JP;In Japanese) 

Analysis and evaluation for practical application of photovoltaic 
power generation system.: Analysis and evaluation for 
practical application of advanced solar cells (research and de- 
velopment of elemental technologies for advanced crystalline 
solar cells), 18:8310 (IA;JP) 


Diffusion Barriers 
Research and development of photovoltaic power system.: Fun- 
damental research on solar cells(fundamental research on 
new type crystalline solar cells), 18:8281 (IA;JP;In Japanese) 
Economic Analysis 
Development of practical photovoltaic generation systems.: 
Study of new practical solar cells (fabrication techniques for 
new heterostructural cells), 18:8442 (IA;JP;ln Japanese) 
Electric Conductivity 
Research and development of photovoltaic power system.: Fun- 
damental research on solar cells(fundamental research on 
new type crystalline solar cells), 18:8281 (IA;JP;in Japanese) 





Electrodes 

Technical development for the practical use of photovoltaic 
power system.: Development of fabrication technology of thin 
type solar cells (study on practical use of thin multicrystalline 
silicon solar cell fabrications technologies), 18:8335 (IA;JP;In 
Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Development of fabrication technology of thin 
type solar cells (study on practical use of thin multicrystalline 
silicon solar cell fabrications technologies), 18:8392 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Research on compound semiconductor solar 
cells (single crystal solar cells, GaP/GaAsP/Si, AlGaAs/Si 
semiconductor), 18:8409 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Research on compound semiconductor solar 
cells (single crystal solar cells, GaP/GaAsP/Si, AlGaAs/Si 
semiconductor), 18:8353 (IA;JP;in Japanese) 


Energy Efficiency 

Analysis and evaluation for practical application of photovoltaic 
power generation system.: Analysis and evaluation for practi- 
cal application of amorphous solar cells (investigation of 
amorphous silicon related alloy materials-investigation of 
amorphous silicon solar cells with as ultra high conversion ef- 
ficiency), 18:8434 (IA;JP) 

Analysis and evaluation for practical application of photovoltaic 
power generation system.: Analysis and evaluation of periph- 
eral technology for photovoltaic power system (analysis and 
evaluation of photovoltaic conversion systems), 18:8297 
(IA;JP;in Japanese) 

Analysis and evaluation for practical application of photovoltaic 
power generation system.: Analysis and evaluation of periph- 
eral technology for photovoltaic power system (analysis and 
evaluation of photovoltaic conversion systems), 18:8312 
(IA;JP) 

Japan’s Sunshine Project.: 1991 annual summary of solar en- 
ergy R and D program, 18:8265 (1;JP) 

Japan’s Sunshine Project.: 1991 annual summary of solar en- 
ergy R and D program, 18:8262 (I;JP;in Japanese) 

Research and development of photovoltaic power system.: Re- 
search and development of high-efficiency solar batteries 
(optimization of bandgaps of chalcopyrite semiconductors), 
18:8300 (IA;JP) 

Research and development of photovoltaic power system.: Re- 
search and development of high-efficiency solar batteries 
(research on surface passivation for high-efficiency silicon so- 
lar cells), 18:8283 (IA;JP;In Japanese) 

Research and development of photovoltaic power system.: Re- 
search and development of high-efficiency solar batteries 
(optimization of bandgaps of chalcopyrite semiconductors), 
18:8284 (IA;JP;in Japanese) 

Research and development of photovoltaic power system.: Re- 
search and development of high-efficiency solar batteries 
(research on surface passivation for high-efficiency silicon so- 
lar cells), 18:8299 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Research on compound semiconductor solar 
cells (single crystal solar cells, GaP/GaAsP/Si, AlGaAs/Si 
semiconductor), 18:8353 (IA;JP;ln Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Research on compounds semiconductor so- 
lar cell (single crystal solar cells, AlGaAs/Ge semiconductor), 
18:8408 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Research on compounds semiconductor so- 
lar cell (single crystal solar cells, AlGaAs/Ge semiconductor), 
18:8352 (IA;JP;in Japanese) 

Technical development for the practical use of photovoltaic power 
system.: Research on crystalline silicon solar cells (study on 
crystalline silicon solar cell), 18:8362 (IA;JP;In Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Research on compound semiconductor solar 
cells (single crystal solar cells, GaP/GaAsP/Si, AlGaAs/Si 
semiconductor), 18:8409 (IA;JP) 


SOLAR CELLS 
Evaluation 


Technical development for the practical use of photovoltaic 
power system.: Research on crystalline silicon solar cells 
(study on crystalline silicon solar cell), 18:8417 (IA;JP) 


Energy Gap 

Research and development of photovoltaic power system.: Re- 
search and development of high-efficiency solar batteries 
(optimization of bandgaps of chalcopyrite semiconductors), 
18:8284 (IA;JP;in Japanese) 

Research and development of photovoltaic power system.: Re- 
search and development of high-efficiency solar batteries 
(optimization of bandgaps of chalcopyrite semiconductors), 
18:8300 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Research on compounds semiconductor so- 
lar cell (single crystal solar cells, AiGaAs/Ge semiconductor), 
18:8352 (IA;JP;In Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Research on compounds semiconductor so- 
lar cell (single crystal solar cells, AlGaAs/Ge semiconductor), 
18:8408 (IA;JP) 


Etching 

Technical development for the practical use of photovoltaic 
power system.: Development of fabrication technology of thin 
type solar cells (study on practical use of thin multicrystalline 
silicon solar cell fabrications technologies), 18:8392 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Development of fabrication technology of thin 
type solar cells (study on practical use of thin multicrystalline 
silicon solar cell fabrications technologies), 18:8335 (IA;JP;in 
Japanese) 


Evaluation 

Analysis and evaluation for practical application of photovoltaic 
power generation system.: Analysis and evaluation for 
practical application of advanced solar cells (research and de- 
velopment of elemental technologies for advanced crystalline 
solar cells), 18:8310 (IA;JP) 

Analysis and evaluation for practical application of photovoltaic 
power generation system.: Analysis and evaluation for practi- 
cal application of amorphous solar cells (investigation of 
amorphous silicon related alloy materials-investigation of 
amorphous silicon solar cells with as ultra high conversion ef- 
ficiency), 18:8434 (IA;JP) 

Analysis and evaluation for practical application of photovoltaic 
power generation system.: Analysis and evaluation for practical 
application of advanced solar cells (research on photon qual- 
ity improvement technologies), 18:8476 (IA;JP;in Japanese) 

Analysis and evaluation for practical application of photovoltaic 
power generation system.: Analysis and evaluation of periph- 
eral technology for photovoltaic power system (analysis and 
evaluation of photovoltaic conversion systems), 18:8312 
(IA;JP) 

Analysis and evaluation for practical application of photovoltaic 
power generation system.: Analysis and evaluation for practi- 
cal application of advanced solar cells (research on photon 
quality improvement technologies), 18:8479 (IA;JP) 

Analysis and evaluation for practical application of photovoltaic 
power generation system.: Analysis and evaluation for 
practical application of advanced solar cells (research and de- 
velopment of elemental technologies for advanced crystalline 
solar cells), 18:8294 (IA;JP;in Japanese) 

Analysis and evaluation for practical application of photovoltaic 
power generation system.: Analysis and evaluation of periph- 
eral technology for photovoltaic power system (analysis and 
evaluation of photovoltaic conversion systems), 18:8297 
(IA;JP;In Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Research and development of evaluation sys- 
tem for photovoltaic power generation system (research and 
development of evaluation system for photovoltaic cells and 
modules), 18:8293 (IA;JP;in Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Research and development of evaluation sys- 
tem for photovoltaic power generation system (research and 
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development of evaluation system for photovoltaic cells and 
modules), 18:8309 (IA;JP) 


Exhaust Systems 

Technical development for the practical use of photovoltaic 
power system.: Development of fabrication technology of 
amorphous silicon solar cells (narrow-bandgap materials 
(control of reaction process)), 18:8346 (IA;JP;in Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Development of fabrication technology of 
amorphous silicon solar cells (narrow-bandgap materials 
(control of reaction process)), 18:8403 (IA;JP) 


Fabrication 

Japan's Sunshine Project.: 1991 annual summary of solar en- 
ergy R and D program, 18:8262 (|;JP;In Japanese) 

Japan’s Sunshine Project.: 1991 annual summary of solar en- 
ergy R and D program, 18:8265 (1;JP) 

Technical development for the practical use of photovoltaic 
power system.: Development of fabrication technology of 
thin-type solar cells (developments of new casting and slicing 
technologies for high purity and low silicon phtovoltaic cell), 
18:8331 (IA;JP;in Japanese) 

Technical development for the practical use of photovoltaic power 
system.: Development of fabrication technology of thin-type so- 
lar cells (developments of new casting and slicing technologies 
for high purity and low silicon phtovoitaic cell), 18:8388 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Development of fabrication technology of thin 
type solar cells (new cell design and fabrication technology for 
NIP structure), 18:8391 (IA;JP) 

Technical development for the practical use of photovoitaic 
power system.: Development of fabrication technology of thin 
type solar cells (new cell design and fabrication technology for 
NIP structure), 18:8334 (IA;JP;in Japanese) 


Fasteners 
Technical development for the practical use of photovoltaic 
power system.: Research and development of peripheral tech- 
nology for photovoltaic power systems (R and D of support 
structure for photovoltaic array), 18:8361 (IA;JP;in Japanese) 


Fastening 

Technical development for the practical use of photovoltaic 
power system.: Research and development of peripheral tech- 
nology for photovoltaic power systems (R and D of support 
structure for photovoltaic array), 18:8361 (IA;JP;in Japanese) 

Films 

Technical development for the practical use of photovoltaic 
power system.: Development of fabrication technology of tan- 
dem solar cells (amorphous silicon/compound tandem cell), 
18:8338 (IA;JP;In Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Development of fabrication technology of tan- 
dem solar cells (amorphous silicon/compound tandem cell), 
18:8395 (IA;JP) 

Gallium Arsenide Solar Cells 

Technical development for the practical use of photovoltaic 
power system.: Research on compound semiconductor solar 
cells (single crytal solar cells, (Ae,Ga)As semiconductor), 
18:8407 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Research on compound semiconductor solar 
cells (single crystal solar cells, GaP/GaAsP/Si, AlGaAs/Si 
semiconductor), 18:8409 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Research on compound semiconductor solar 
cells (single crystal solar cells, GaP/GaAsP/Si, AlGaAs/Si 
semiconductor), 18:8353 (IA;JP;In Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Research on compounds semiconductor so- 
lar cell (single crystal solar cells, AlGaAs/Ge semiconductor), 
18:8408 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Research on compounds semiconductor so- 
lar cell (single crystal solar cells, AliGaAs/Ge semiconductor), 
18:8352 (IA;JP;ln Japanese) 
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Gaseous Diftusion 

Technical development for the practical use of photovoltaic 
power system.: Development of fabrication technology of thin 
type solar cells (study on practical use of thin multicrystalline 
silicon solar cell fabrications technologies), 18:8335 (IA;JP;In 
Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Development of fabrication technology of thin 
type solar cells (study on practical use of thin multicrystalline 
silicon solar cell fabrications technologies), 18:8392 (IA;JP) 

Germanium 

Technical development for the practical use of photovoltaic 
power system.: Research on compounds semiconductor so- 
lar cell (single crystal solar cells, AlGaAs/Ge semiconductor), 
18:8352 (IA;JP;In Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Research on compounds semiconductor so- 
lar cell (single crystal solar cells, AiGaAs/Ge semiconductor), 
18:8408 (IA;JP) 

Grain Boundaries 

Analysis and evaluation for practical application of photovoltaic 
power generation system.: Analysis and evaluation for 
practical application of advanced solar cells (research and de- 
velopment of elemental technologies for advanced crystalline 
solar cells), 18:8310 (IA;JP) 

Analysis and evaluation for practical application of photovoltaic 
power generation system.: Analysis and evaluation for 
practical application of advanced solar cells (research and de- 
velopment of elemental technologies for advanced crystalline 
solar cells), 18:8294 (IA;JP;in Japanese) 

Heterojunctions 

Development of practical photovoltaic generation systems.: 
Study of new practical solar cells (fabrication techniques for 
new heterostructural cells), 18:8442 (IA;JP;In Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Developoment of fabrication technology of thin 
type solar cells (new cell design and fabrication technology 
(hetero junction cell structure)), 18:8336 (IA;JP;in Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Development of fabrication technology of thin 
type solar cells (new cell design and fabrication technology 
(hetero junction cell structure)), 18:8393 (IA;JP) 

Hybrid Systems 

12th annual progress report of the solar technology subcommit- 
tee, 18:8441 (|;JP;ln Japanese) 

Development of practical photovoltaic generation systems.: 
Study of new practical solar cells (fabrication techniques for 
new heterostructural cells), 18:8442 (IA;JP;In Japanese) 


Hybridization 

Technical development for the practical use of photovoltaic 
power system.: Developoment of fabrication technology of thin 
type solar cells (new cell design and fabrication technology 
(hetero junction cell structure)), 18:8336 (iA;JP;in Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Development of fabrication technology of thin 
type solar cells (new cell design and fabrication technology 
(hetero junction cell structure)), 18:8393 (IA;JP) 

Hydrogenation 

Analysis and evaluation for practical application of photovoltaic 
power generation system.: Analysis and evaluation for 
practical application of advanced solar cells (research and de- 
velopment of elemental technologies for advanced crystalline 
solar cells), 18:8294 (IA;JP;In Japanese) 

Analysis and evaluation for practical application of photovoltaic 
power generation system.: Analysis and evaluation for 
practical application of advanced solar cells (research and de- 
velopment of elemental technologies for advanced crystalline 
solar cells), 18:8310 (IA;JP) 


Indium Compounds 
Research and development of photovoltaic power system.: Re- 
search and development of high-efficiency solar batteries 


(optimization of bandgaps of chalcopyrite semiconductors), 
18:8300 (IA;JP) 





Research and development of photovoltaic power system.: Re- 
search and development of high-efficiency solar batteries 
(optimization of bandgaps of chalcopyrite semiconductors), 
18:8284 (IA;JP;In Japanese) 

inorganic Compounds 

Analysis and evaluation for practical application of photovoltaic 
power generation system.: Analysis and evaluation for super 
efficiency solar cell technologies (characterization of char- 
copyrite and Il-V compound solar cell materials), 18:8381 
(IA;JP;in Japanese) 

Analysis and evaluation for practical application of photovoltaic 
power generation system.: Analysis and evaluation for super 
efficiency solar technologies (investigation on the material 
characteristics and fabrication techniques of chalcopyrite 
based solar celis), 18:8383 (IA;JP;In Japanese) 

Analysis and evaluation for practical application of photovoltaic 
power generation system.: Analysis and evaluation for super 
efficiency solar technologies (investigation on the material 
characteristics and fabrication techniques of chalcopyrite 
based solar cells), 18:8438 (IA;JP) 

Analysis and evaluation for practical application of photovoltaic 
power generation system.: Analysis and evaluation for super 
efficiency solar cell technologies (characterization of chalcopy- 
rite and |l-V compound solar cell materials), 18:8436 (IA;JP) 

Japan's Sunshine Project.: 1991 annual summary of solar en- 
ergy R and D program, 18:8262 (I;JP;in Japanese) 

Japan's Sunshine Project.: 1991 annual summary of solar en- 
ergy R and D program, 18:8265 (1;JP) 

Integrated Circults 

Japan's Sunshine Project.: 1991 annual summary of solar en- 
ergy R and D program, 18:8262 (1;JP;in Japanese) 

Japan's Sunshine Project.: 1991 annual summary of solar en- 
ergy R and D program, 18:8265 (I;JP) 

Technical development for the practical use of photovoltaic power 
system.: Development of fabrication technology for amor- 
phous silicon solar cells (high quality production technology 
(high integration technology)), 18:8340 (IA;JP;in Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Development of fabrication technology for 
amorphous silicon solar cells (high quality production technol- 
ogy (high integration technology)), 18:8397 (IA;JP) 

Interconnected Power Systems 

12th annual progress report of the solar technology subcommit- 

tee, 18:8441 (I;JP;in Japanese) 
Joining 

Technical development for the practical use of photovoltaic 
power system.: Development of fabrication technology of thin 
type solar cells (study on practical use of thin multicrystalline 
silicon solar cell fabrications technologies), 18:8335 (IA;JP;In 
Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Development of fabrication technology of thin 
type solar cells (study on practical use of thin multicrystalline 
silicon solar cell fabrications technologies), 18:8392 (IA;JP) 

Laser-Radiation Heating 

Research and development of photovoltaic power system.: Fun- 
damental research on solar celis(fundamental research on 
new type crystalline solar cells), 18:8281 (IA;JP;In Japanese) 

Light Transmission 

Technical development for the practical use of photovoltaic 
power system.: Development of fabrication technology of 
amorphous silicon solar cells (film fabrication technology with 
new gas sources), 18:8398 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Development of fabrication technology of 
amorphous silicon solar cells (film fabrication technology with 
new gas sources), 18:8341 (IA;JP;In Japanese) 

Manutacturing 

The Photovoltaic Manufacturing Technology Project: Phase 1 

subcontractors, 18:9201 (R;US) 
Materials 

Technical development for the practical use of photovoltaic 

power system.: Development of fabrication technology of 
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amorphous silicon solar cells (narrow-bandgap materials 
(control of reaction process)), 18:8403 (IA;JP) 

Technical development for the practical use of photovoltaic power 
system.: Development fabrication technology of amorphous 
silicon solar cells (development of fabrication technology of 
amorphous silicon solar cells key Technology), 18:8401 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Development fabrication technology of amor- 
phous silicon solar cells (development of fabrication 
technology of amorphous silicon solar cells key technology), 
18:8345 (IA;JP;In Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Development of fabrication technology of 
amorphous silicon solar cells (narrow-bandgap materials 
(control of reaction process)), 18:8346 (IA;JP;in Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Research of amorphous silicon solar cells, 
18:8350 (IA;JP;In Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Research of amorphous silicon solar cells, 
18:8406 (IA;JP) 

Melting 

Research and development of photovoltaic power system.: Fun- 
damental research on solar cells(fundamental research on 
new type crystalline solar cells), 18:8281 (IA;JP;In Japanese) 

Miniaturization 

Japan’s Sunshine Project.: 1991 annual summary of solar en- 
ergy R and D program, 18:8265 (I; JP) 

Japan’s Sunshine Project.: 1991 annual summary of solar en- 
ergy R and D program, 18:8262 (|;JP;In Japanese) 

Mixtures 

Technical development for the practical use of photovoltaic 
power system.: Research on compounds semiconductor so- 
lar cell (single crystal solar cells, AKGaAs/Ge semiconductor), 
18:8408 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Research on compounds semiconductor so- 
lar cell (single crystal solar cells, AlGaAs/Ge semiconductor), 
18:8352 (IA;JP;in Japanese) 

Modular Structures 

Technical development for the practical use of photovoltaic 
power system.: Development of fabrication technology of 
amorphous silicon solar cells (high reliability production tech- 
nology (two-stacked celis)), 18:8343 (IA;JP;in Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Development of fabrication technology of 
amorphous silicon solar cells (fabrication technology of large 
amorphous silicon solar cells), 18:8342 (IA;JP;In Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Development of fabrication technology of 
amorphous silicon solar cells (high reliability production tech- 
nology (two-stacked cellis)), 18:8399 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Development of fabrication technology of 
amorphous silicon solar cells (fabrication technology of large 
amorphous silicon solar cells), 18:8440 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Research and development of evaluation sys- 
tem for photovoltaic power generation system (research and 
development of technology for evaluating photovoltaic power 
generating systems), 18:8416 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Research and development of peripheral tech- 
nology for photovoltaic power systems (R and D of support 
Structure for photovoltaic array), 18:8361 (IA;JP;in Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Research and development of evaluation sys- 
tem for photovoltaic power generation system (research and 
development of technology for evaluating photovoltaic power 
generating systems), 18:8360 (iA;JP;in Japanese) 

Monocrystals 

Development of practical photovoltaic generation systems.: 
Study of new practical solar cells (fabrication techniques for 
new heterostructural cells), 18:8442 (IA;JP;In Japanese) 
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Technical development for the practical use of photovoltaic 
power system.: Research on compound semiconductor solar 
cells (single crystal solar cells, GaP/GaAsP/Si, AlGaAs/Si 
semiconductor), 18:8353 (IA;JP;in Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Research on compound semiconductor solar 
cells (single crystal solar cells, InGaP/Si semiconductor), 
18:8410 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Research on compound semiconductor solar 
cells (single crystal solar cells, InGaP/Si Sewiconductor), 
18:8354 (IA;JP;in Japanese) 

Technical developrnent for the practical use of photovoltaic 
power system.: Research on compound semiconductor solar 
cells (single crystal solar cells, GaP/GaAsP/Si, AlGaAs/Si 
semiconductor), 18:8409 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Research on crystalline silicon solar cell, 
18:8405 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Research on compound semiconductor solar 
cells (single crystal solar cells, (Ae,Ga)As semiconductor), 
18:8351 (IA;JP;In Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Research on compounds semiconductor so- 
lar cell (single crystal solar cells, AlGaAs/Ge semiconductor), 
18:8352 (IA;JP;in Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Research on compound semiconductor solar 
cells (single crytal solar cells, (Ae,Ga)As semiconductor), 
18:8407 (1A;JP) 

Technical development for the practical use of photovoltaic 
power system.: Research on compounds semiconductor so- 
lar cell (single crystal solar cells, AlGaAs/Ge semiconductor), 
18:8408 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Research on crystalline silicon solar cell, 
18:8349 (IA;JP;in Japanese) 

P-N Junctions 


Development of practical photovoltaic generation systems..: 
Study of new practical solar cells (fabrication techniques for 
new heterostructural cells), 18:8442 (IA;JP;ln Japanese) 

Parametric Analysis 

Technical development for the practical use of photovoltaic 
power system.: Research on compound semiconductor solar 
cells (single crytal solar cells, (Ae,Ga)As semiconductor), 
18:8407 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Research on compound semiconductor solar 
celis (single crystal solar cells, (Ae,Ga)As semiconductor), 
18:8351 (IA;JP;in Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Research on compound semiconductor solar 
cells (single crystal solar cells, InGaP/Si semiconductor), 
18:8410 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Research on compound semiconductor solar 
cells (single crystal solar cells, InGaP/Si Sewiconductor), 
18:8354 (IA;JP;in Japanese) 

Passivation 


Analysis and evaluation for practical application of photovoltaic 
power generation system.: Analysis and evaluation for 
practical application of advanced solar cells (research and de- 
velopment of elemental technologies for advanced crystalline 
solar cells), 18:8294 (IA;JP;In Japanese) 

Analysis and evaluation for practical application of photovoltaic 
power generation system.: Analysis and evaluation for 
practical application of advanced solar cells (research and de- 
velopment of elemental technologies for advanced crystalline 
solar cells), 18:8310 (IA; JP) 

Technical development for the practical use of photovoltaic 
power system.: Development of fabrication technology of thin 
type solar cells (study on practical use of thin multicrystalline 
silicon solar cell fabrications technologies), 18:8392 (IA;JP) 
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Technical development for the practical use of photovoltaic 
power system.: Development of fabrication technology of thin 
type solar cells (study on practical use of thin multicrystalline 
silicon solar cell fabrications technologies), 18:8335 (IA;JP;In 
Japanese) 

Performance 

Photovoltaics performance and reliability workshop, 18:8318 
(R;US) 

Research and development of photovoltaic power system.: Fun- 
damental research on solar cells(fundamental research on 
new type crystalline solar cells), 18:8281 (IA;JP;in Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Research and development of evaluation sys- 
tem for photovoltaic power generation system (research and 
development of evaluation system for photovoltaic cells and 
modules), 18:8293 (IA;JP;In Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Research and development of evaluation sys- 
tem for photovoltaic power generation system (research and 
development of evaluation system for photovoltaic cells and 
modules), 18:8309 (IA;JP) 

Performance Testing 

Technical development for the practical use of photovoltaic 
power system.: Research and development of evaluation sys- 
tem for photovoltaic power generation system (research and 
development of evaluation system for photovoltaic cells and 
modules), 18:8293 (IA;JP;in Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Research and development of evaluation sys- 
tem for photovoltaic power generation system (research and 
development of evaluation system for photovoltaic cells and 
modules), 18:8309 (IA;JP) 

Photoluminescence 

Research and development of photovoltaic power system.: Re- 
search and development of high-efficiency solar batteries 
(optimization of bandgaps of chalcopyrite semiconductors), 
18:8300 (IA;JP) 

Research and development of photovoltaic power system.: Re- 
search and development of high-efficiency solar batteries 
(optimization of bandgaps of chalcopyrite semiconductors), 
18:8284 (IA;JP;in Japanese) 

Photoresistors 

Technical development for the practical use of photovoltaic 
power system.: Development of fabrication technology of thin 
type solar cells (study on practical use of thin multicrystalline 
silicon solar cell fabrications technologies), 18:8335 (IA;JP;In 
Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Development of fabrication technology of thin 
type solar cells (study on practical use of thin multicrystalline 
silicon solar cell fabrications technologies), 18:8392 (IA; JP) 

Photovoltaic Cells 

Analysis and evaluation for practical application of photovoltaic 
power generation system.: Analysis and evaluation for 
practical application of advanced solar cells (research and de- 
velopment of elemental technologies for advanced crystalline 
solar cells), 18:8294 (IA;JP;in Japanese) 

Photovoltaic Conversion 

Analysis and evaluation for practical application of photovoltaic 
power generation system.: Analysis and evaluation for super 
efficiency solar technologies (investigation on the material 
characteristics and fabrication techniques of chalcopyrite 
based solar cells), 18:8383 (IA;JP;iIn Japanese) 

Analysis and evaluation for practical application of photovoltaic 
power generation system.: Analysis and evaluation for super 
efficiency solar cell technologies (research and development 
for chalcopyrite and II-VI compound solar cells raman spectra 
of CulnSe2), 18:8382 (IA;JP;In Japanese) 

Analysis and evaluation for practical application of photovoltaic 
power generation system.: Analysis and evaluation for super 
efficiency solar technologies (investigation on the material 
characteristics and fabrication techniques of chalcopyrite 
based solar cells), 18:8438 (IA;JP) 





Analysis and evaluation for practical application of photovoltaic 
power generation system.: Analysis and evaluation for super 
efficiency solar cell technologies (characterization of char- 
copyrite and IIl-V compound solar cell materials), 18:8381 
(IA;JP;in Japanese) 

Analysis and evaluation for practical application of photovoltaic 
power generation system.: Analysis and evaluation for super 
efficiency solar cell technologies (fundamental research on 
extra-high efficiency IIl-V compound semiconductor tandem 
solar cells), 18:8435 (IA; JP) 

Analysis and evaluation for practical application of photovoltaic 
power generation system.: Analysis and evaluation for super 
efficiency solar cell technologies (fundamental research on 
extra-high efficiency Ill-V compound semiconductor tandem 
solar cells), 18:8380 (IA;JP;In Japanese) 

Analysis and evaluation for practical application of photovoltaic 
power generation system.: Analysis and evaluation for super 
efficiency solar cell technologies (characterization of chalcopy- 
rite and |I-V compound solar cell materials), 18:8436 (IA;JP) 

Analysis and evaluation for practical application of photovoltaic 
power generation system.: Analysis and evaluation for practi- 
cal application of amorphous solar cells (investigation of 
amorphous silicon solar cells with an ultra high conversion ef- 
ficiency), 18:8379 (IA;JP;In Japanese) 

Analysis and evaluation for practical application of photovoltaic 
power generation system.: Analysis and evaluation for super 
efficiency solar cell technologies (research and development 
for chalcopyrite and II-VI compound solar cells raman spectra 
of CulnSe2), 18:8437 (IA;JP) 


Photovoltaic Power Plants 
Analysis and evaluation for practical application of photovoltaic 
power generation system.: Analysis and evaluation for super 
efficiency solar cell technologies (characterization of chalcopy- 
rite and Il-V compound solar cell materials), 18:8436 (IA;JP) 


Analysis and evaluation for practical application of photovoltaic 
power generation system.: Analysis and evaluation for practi- 
cal application of advanced solar cells (research on photon 
quality improvement technologies), 18:8479 (IA;JP) 

Analysis and evaluation for practical application of photovoltaic 
power generation system.: Analysis and evaluation for super 
efficiency solar cell technologies (research and development 
for chalcopyrite and II-VI compound solar cells raman spectra 
of CulnSe2), 18:8382 (IA;JP;in Japanese) 

Analysis and evaluation for practical application of photovoltaic 
power generation system.: Analysis and evaluation of periph- 
eral technology for photovoltaic power system (analysis and 
evaluation of photovoltaic conversion systems), 18:8312 
(IA;JP) 

Analysis and evaluation for practical application of photovoltaic 
power generation system.: Analysis and evaluation for practical 
application of advanced solar cells (research on photon qual- 
ity improvement technologies), 18:8476 (IA;JP;ln Japanese) 

Analysis and evaluation for practical application of photovoltaic 
power generation system.: Analysis and evaluation for super 
efficiency solar technologies (investigation on the material 
characteristics and fabrication techniques of chalcopyrite 
based solar cells), 18:8383 (IA;JP;In Japanese) 

Analysis and evaluation for practical application of photovoltaic 
power generation system.: Analysis and evaluation for super 
efficiency solar cell technologies (research and development 
for chalcopyrite and II-VI compound solar celis raman spectra 
of CulnSe2), 18:8437 (IA;JP) 

Analysis and evaluation for practical application of photovoltaic 
power generation system.: Analysis and evaluation for super 
efficiency solar cell technologies (fundamental research on 
extra-high efficiency Ill-V compound semiconductor tandem 
solar cells), 18:8435 (IA;JP) 

Analysis and evaluation for practical application of photovoltaic 
power generation system.: Analysis and evaluation for super 
efficiency solar cell technologies (fundamental research on 
extra-high efficiency IIl-V compound semiconductor tandem 
solar cells), 18:8380 (IA;JP;In Japanese) 

Analysis and evaluation for practical application of photovoltaic 
power generation system.: Analysis and evaluation for super 
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efficiency solar cell technologies (characterization of char- 
copyrite and |l-V compound solar cell materials), 18:8381 
(IA;JP;in Japanese) 

Analysis and evaluation for practical application of photovoltaic 
power generation system.: Analysis and evaluation for practi- 
cal application of amorphous solar cells (investigation of 
amorphous silicon solar cells with an ultra high conversion ef- 
ficiency), 18:8379 (IA;JP;In Japanese) 

Analysis and evaluation for practical application of photovoltaic 
power generation system.: Analysis and evaluation for practi- 
cal application of amorphous solar cells (investigation of 
amorphous silicon related alloy materials), 18:8296 (IA;JP;In 
Japanese) 

Analysis and evaluation for practical application of photovoltaic 
power generation system.: Analysis and evaluation for super 
efficiency solar technologies (investigation on the material 
characteristics and fabrication techniques of chalcopyrite 
based solar cells), 18:8438 (IA;JP) 

Analysis and evaluation for practical application of photovoltaic 
power generation system.: Analysis and evaluation of periph- 
eral technology for photovoltaic power system (analysis and 
evaluation of photovoltaic conversion systems), 18:8297 
(IA;JP;ln Japanese) 

Analysis and evaluation for practical application of photovoltaic 
power generation system.: Analysis and evaluation for 
practical application of advanced solar cells (research and de- 
velopment of elemental technologies for advanced crystalline 
solar cells), 18:8310 (IA;JP) 

Development of practical photovoltaic generation systems.: 
Fabrication techniques for practical amorphous solar cells (el- 
emental technique: complex transparent conductive film), 
18:8443 (iA;JP;in Japanese) 

Development of practical photovoltaic generation systems.: 
Study of new practical solar celis (fabrication techniques for 
new heterostructural cells), 18:8442 (IA;JP;In Japanese) 

Research and development of photovoltaic power system.: Fun- 
damental research on solar cells(fundamental research on 
new type crystalline solar cells), 18:8281 (IA;JP;in Japanese) 

Research and development of photovoltaic power system.: Re- 
search and development of high-efficiency solar batteries 
(optimization of bandgaps of chalcopyrite semiconductors), 
18:8284 (IA;JP;In Japanese) 

Research and development of photovoltaic power system.: Re- 
search and development of high-efficiency solar batteries 
(research on surface passivation for high-efficiency silicon so- 
lar cells), 18:8299 (IA;JP) 

Research and development of photovoltaic power system.: Re- 
search and development of high-efficiency solar batteries 
(optimization of bandgaps of chalcopyrite semiconductors), 
18:8300 (IA;JP) 

Research and development of photovoltaic power system.: Re- 
search and development of high-efficiency solar batteries 
(research on surface recombination process), 18:8282 
(IA;JP;In Japanese) 

Research and development of photovoltaic power system.: Re- 
search and development of high-efficiency solar batteries 
(research on surface recombination process), 18:8298 (IA;JP) 

Research and development of photovoltaic power system.: Re- 
search and development of high-efficiency solar batteries 
(research on surface passivation for high-efficiency silicon so- 
lar cells), 18:8283 (IA;JP;in Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Development of fabrication technology of 
amorphous silicon solar cells (fabrication technology of large 
amorphous silicon solar cells), 18:8440 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Development of fabrication technology of 
amorphous silicon solar ceils (film fabrication technology with 
new gas sources), 18:8398 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Development of fabrication technology of 
amorphous silicon solar cells (development of high stable 
amorphous silicon solar cells (amorphous silicon alloy 
stacked solar celis)), 18:8344 (IA;JP;in Japanese) 
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SOLAR CELLS 
Photovoltaic Power Plants 


Technical development for the practical use of photovoltaic 
power system.: Development of fabrication technology of tan- 
dem solar cells (amorphous silicon/compound tandem cell), 
18:8395 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Development of fabrication technology for 
amorphous silicon solar cells (high quality production technol- 
ogy (high integration technology)), 18:8397 (IA; JP) 

Technical development for the practical use of photovoltaic 
power system.: Development of fabrication technology of 
amorphous silicon solar cells (development of high stable 
amorphous silicon solar cells (amorphous silicon alloy 
stacked solar cells)), 18:8400 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Development of fabrication technology of thin 
type solar cells (study on practical use of thin mutticrystalline 
silicon solar cell fabrications technologies), 18:8392 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Development of fabrication technology of thin 
type solar cells (high speed sheet formation technique), 
18:8390 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Development of fabrication technology of 
amorphous silicon solar cells (high reliability production tech- 
nology (two-stacked cells)), 18:8399 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Development of fabrication technology of thin 
type solar cells (new cell design and fabrication technology for 
NIP structure), 18:8334 (IA;JP;in Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Development of fabrication technology of thin 
type solar cells (new cell design and fabrication technology 
(hetero junction cell structure)), 18:8393 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Development of fabrication technology of tan- 
dem solar cells (amorphous/polycrystalline silicon tandem 
cell), 18:8394 (IA; JP) 

Technical development for the practical use of photovoltaic 
power system.: Development of fabrication technology of thin 
type solar cells (study on practical use of thin multicrystalline 
silicon solar cell fabrications technologies), 18:8335 (IA;JP;In 
Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Development of fabrication technology of thin 
type solar celis (new cell design and fabrication technology for 
NIP structure), 18:8391 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Development of fabrication technology of thin 
type solar cells (high speed sheet formation technique), 
18:8333 (IA;JP;in Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Development of fabrication technology of 
amorphous silicon solar cells (high reliability production tech- 
nology (two-stacked cells)), 18:8343 (IA;JP;in Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Development of fabrication technology of tan- 
dem solar cells (amorphous/polycrystalline silicon tandem 
cell), 18:8337 (IA;JP;in Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Development of fabrication technology of tan- 
dem solar cells (amorphous silicon/compound tandem cell), 
18:8338 (IA;JP;in Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Developoment of fabrication technology of thin 
type solar cells (new cell design and fabrication technology 
(hetero junction cell structure)), 18:8336 (IA;JP;In Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Development of fabrication technology of 
amorphous silicon solar cells (fabrication technology of large 
amorphous silicon solar cells), 18:8342 (IA;JP;in Japanese) 

Technical development for the practical use of photovoltaic power 
system.: Development of fabrication technology for amor- 
phous silicon solar cells (high quality production technology 
(high integration technology)), 18:8340 (IA;JP;In Japanese) 
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Technical development for the practical use of photovoltaic 
power system.: Development of fabrication technology of 
amorphous silicon solar cells (film fabrication technology with 
new gas sources), 18:8341 (IA;JP;In Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Survey on practical application, 18:8339 
(IA;JP;In Japanese) 

Technical development for the practical use.of photovoltaic power 
system.: Survey on practical application, 18:8396 (IA;JP) 

Photovoltaic Power Supplies 

Japan’s Sunshine Project.: 1991 annual summary of solar en- 
ergy R and D program, 18:8262 (|;JP;In Japanese) 

Japan’s Sunshine Project.: 1991 annual summary of solar en- 
ergy R and D program, 18:8265 (1;JP) 

Physical Properties 

Analysis and evaluation for practical application of photovoltaic 
power generation system.: Analysis and evaluation for practi- 
cal application of amorphous solar cells (investigation of 
amorphous silicon related alloy materials-investigation of 
amorphous silicon solar ceils with as ultra high conversion ef- 
ficiency), 18:8434 (IA;JP) 

Plasma Heating 


Technical development for the practical use of photovoltaic 
power system.: Development of fabrication technology of 
amorphous silicon solar cells (narrow-bandgap materials 
(control of reaction process)), 18:8346 (IA;JP;In Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Development of fabrication technology of 
amorphous silicon solar cells (narrow-bandgap materials 
(control of reaction process)), 18:8403 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Research on crystalline silicon solar cells 
(study on crystalline silicon solar cell), 18:8417 (IA;JP) 

Polycrystals 

Development of practical photovoltaic generation systems.: 
Study of new practical solar cells (fabrication techniques for 
new heterostructural cells), 18:8442 (IA;JP;In Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Development of fabrication technology of thin 
type solar cells (new cell design and fabrication technology 
(hetero junction cell structure)), 18:8393 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Development of fabrication technology of thin 
type solar cells (new cell design and fabrication technology for 
NIP structure), 18:8391 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Development of fabrication technology of thin 
type solar cells (new cell design and fabrication technology for 
NIP structure), 18:8334 (IA;JP;In Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Developoment of fabrication technology of thin 
type solar cells (new cell design and fabrication technology 
(hetero junction cell structure)), 18:8336 (IA;JP;in Japanese) 

Quality Factor 


Technical development for the practical use of photovoltaic 
power system.: Development of fabrication technology for 
amorphous silicon solar cells (high quality production technol- 
ogy (high integration technology)), 18:8397 (IA;JP) 

Technical development for the practical use of photovoltaic power 
system.: Development of fabrication technology for amor- 
phous silicon solar cells (high quality production technology 
(high integration technology)), 18:8340 (IA;JP;in Japanese) 

Recombination 

Analysis and evaluation for practical application of photovoltaic 
power generation system.: Analysis and evaluation for 
practical application of advanced solar cells (research and de- 
velopment of elemental technologies for advanced crystalline 
solar cells), 18:8294 (IA;JP;in Japanese) 

Analysis and evaluation for practical application of photovoltaic 
power generation system.: Analysis and evaluation for 
practical application of advanced solar cells (research and de- 
velopment of elemental technologies for advanced crystalline 
solar cells), 18:8310 (IA;JP) 





Reflectivity 

Technical development for the practical use of photovoltaic 
power system.: Development of fabrication technology of thin 
type solar cells (study on practical use of thin multicrystalline 
silicon solar cell fabrications technologies), 18:8392 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Development of fabrication technology of thin 
type solar cells (study on practical use of thin multicrystalline 
silicon solar cell fabrications technologies), 18:8335 (IA;JP;in 
Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Research on compound semiconductor solar 
cell (stacked cell with superlattice structure), 18:8355 
(IA;JP;in Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Research on compound semiconductor solar 
cell (stacked cell with superlattice structure), 18:8411 (IA;JP) 

Reliability 

Analysis and evaluation for practical application of photovoltaic 
power generation system.: Analysis and evaluation of periph- 
eral technology for photovoltaic power system (analysis and 
evaluation of photovoltaic conversion systems), 18:8297 
(IA;JP;In Japanese) 

Analysis and evaluation for practical application of photovoltaic 
power generation system.: Analysis and evaluation of periph- 
eral technology for photovoltaic power system (analysis and 
evaluation of photovoltaic conversion systems), 18:8312 
(IA;JP) 

Photovoltaics performance and reliability workshop, 18:8318 
(R;US) 

Technical development for the practical use of photovoltaic 
power system.: Research and development of evaluation sys- 
tem for photovoltaic power generation system (research and 
development of evaluation system for photovoltaic cells and 
modules), 18:8293 (IA;JP;in Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Research and development of evaluation sys- 
tem for photovoltaic power generation system (research and 
development of evaluation system for photovoltaic cells and 
modules), 18:8309 (IA;JP) 

Screen Printing 

Development of practical photovoltaic generation systems.: 
Study of new practical solar cells (fabrication techniques for 
new heterostructural cells), 18:8442 (IA;JP;in Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Development of fabrication technology of thin 
type solar cells (new cell design and fabrication technology 
(hetero junction cell structure)), 18:8393 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Developoment of fabrication technology of thin 
type solar ceils (new cell design and fabrication technology 
(hetero junction cell structure)), 18:8336 (IA;JP;in Japanese) 

Semiconductor Diodes 

Technical development for the practical use of photovoltaic 
power system.: Research on compound semiconductor solar 
cells (CdTe/CulnSe2 tandem cell), 18:8412 (IA;JP) 

Technical development for the practical use of photovoltaic power 
system.: Research on compound semiconductor solar cells 
(CdTe/CulnSe2 tandem cell), 18:8356 (IA;JP;in Japanese) 

Semiconductor Materials 

Japan’s Sunshine Project.: 1991 annual summary of solar en- 
ergy R and D program, 18:8262 (1;JP;in Japanese) 

Japan's Sunshine Project.: 1991 annual summary of solar en- 
ergy R and D program, 18:8265 (i;JP) 

Technical development for the practical use of photovoltaic 
power system.: Research on compound semiconductor solar 
cells (single crystal solar cells, GaP/GaAsP/Si, AlGaAs/Si 
semiconductor), 18:8353 (IA;JP;In Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Research on compound semiconductor solar 
cell (stacked cell with superlattice structure), 18:8355 
(IA;JP;In Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Research on compound semiconductor solar 


SOLAR CELLS 
Silicon 


cells (single crystal solar cells, (Ae,Ga)As semiconductor), 
18:8351 (IA;JP;In Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Research on compound semiconductor solar 
cells (single crystal solar cells, GaP/GaAsP/Si, AlGaAs/Si 
semiconductor), 18:8409 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Research on compound semiconductor solar 
cells (single crystal solar cells, InGaP/Si Sewiconductor), 
18:8354 (IA;JP;in Japanese) 

Technical development for the practical use of photovoltaic power 
system.: Research on compound semiconductor solar cells 
(CdTe/CulnSe2 tandem cell), 18:8356 (IA;JP;In Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Research on compound semiconductor solar 
cells (single crystal solar cells, InGaP/Si semiconductor), 
18:8410 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Research on compound semiconductor solar 
cells (a-SVCulnSe2 tandem cell), 18:8357 (IA;JP;in Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Research on compound semiconductor solar 
cells (single crytal solar cells, (Ae,Ga)As semiconductor), 
18:8407 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Research on compound semiconductor solar 
cell (stacked cell with superlattice structure), 18:8411 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Research on compound semiconductor solar 
cells (a-Si/CulnSe2 tandem cells), 18:8413 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Research on compound semiconductor solar 
cells (CdTe/CuinSes tandem cell), 18:8412 (IA;JP) 

Technical development for the practical use photovoltaic power 
system.: Survey/research on the commercialization analysis, 
18:8414 (IA;JP) 

Technical development for the practical use photovoltaic power 
system.: Survey/research on the commercialization analysis, 
18:8358 (IA;JP;in Japanese) 

Service Lite 


Analysis and evaluation for practical application of photovoltaic 
power generation system.: Analysis and evaluation of periph- 
eral technology for photovoltaic power system (analysis and 
evaluation of photovoltaic conversion systems), 18:8297 
(IA;JP;In Japanese) 

Analysis and evaluation for practical application of photovoltaic 
power generation system.: Analysis and evaluation of periph- 
eral technology for photovoltaic power system (analysis and 
evaluation of photovoltaic conversion systems), 18:8312 
(IA;JP) 

Silanes 


Technical development for the practical use of photovoltaic 
power system.: Development of fabrication technology of 
amorphous silicon solar cells (film fabrication technology with 
new gas sources), 18:8341 (IA;JP;In Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Development of fabrication technology of 
amorphous silicon solar cells (film fabrication technology with 
new gas sources), 18:8398 (IA;JP) 

Silicon 

12th annual progress report of the solar technology subcommit- 
tee, 18:8441 (|;JP;ln Japanese) 

Development of practical photovoltaic generation systems.: 
Study of new practical solar cells (fabrication techniques for 
new heterostructural cells), 18:8442 (IA;JP;In Japanese) 

Research and development of photovoltaic power system.: Re- 
search and development of high-efficiency solar batteries 
(research on surface recombination process), 18:8298 (IA;JP) 

Research and development of photovoltaic power system.: Re- 
search and development of high-efficiency solar batteries 
{research on surface recombination process), 18:8282 
(IA;JP;In Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Development of fabrication technology of 
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SOLAR CELLS 
Silicon 


amorphous silicon solar cells (fabrication technology of large 
amorphous silicon solar cells), 18:8440 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Development of fabrication technology of tan- 
dem solar cells (amorphous silicon/compound tandem cell), 
18:8395 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Development of fabrication technology of 
amorphous silicon solar cells (development of high stable 
amorphous silicon solar cells (amorphous silicon alloy 
stacked solar cells)), 18:8400 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Development of fabrication technology of 
amorphous silicon solar cells (narrow-bandgap materials 
(control of reaction process)), 18:8403 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Development of fabrication technology of tan- 
dem solar cells (amorphous/polycrystalline silicon tandem 
cell), 18:8394 (iA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Development of fabrication technology of 
amorphous silicon solar cells (development of high stable 
amorphous silicon solar cells (amorphous silicon alloy 
stacked solar cells)), 18:8344 (IA;JP;In Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Development of fabrication technology of tan- 
dem solar cells (amorphous silicon/compound tandem cell), 
18:8338 (IA;JP;in Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Development of fabrication technology of 
amorphous silicon solar cells (narrow-bandgap materials 
(control of reaction process)), 18:8346 (IA;JP;In Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Development of fabrication technology of 
amorphous silicon solar cells (fabrication technology of large 
amorphous silicon solar cells), 18:8342 (IA;JP;in Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Development of fabrication technology of tan- 
dem solar cells (amorphous/polycrystalline silicon tandem 
cell), 18:8337 (IA;JP;in Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Research on compound semiconductor solar 
cells (single crystal solar cells, GaP/GaAsP/Si, AlGaAs/Si 
semiconductor), 18:8353 (IA;JP;in Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Research on crystalline silicon solar cell, 
18:8349 (IA;JP;In Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Research on compound semiconductor solar 
cells (single crystal solar cells, InGaP/Si semiconductor), 
18:8410 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Research on compound semiconductor solar 
cells (single crystal solar cells, InGaP/Si Sewiconductor), 
18:8354 (IA;JP;In Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Research on crystalline silicon solar cell, 
18:8405 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Research on compound semiconductor solar 
cells (single crytal solar cells, (Ae,Ga)As semiconductor), 
18:8407 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Research on compound semiconductor solar 
cells (single crystal solar cells, GaP/GaAsP/Si, AlGaAs/Si 
semiconductor), 18:8409 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Research on compound semiconductor solar 
cells (single crystal solar cells, (Ae,Ga)As semiconductor), 
18:8351 (IA;JP;In Japanese) 

Technical development for the practical use of photovoltaic power 
system.: Survey on practical application, 18:8396 (IA;JP) 





Technical development for the practical use of photovoltaic 
power system.: Survey on commercialization analysis, 
18:8402 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Survey on practical application, 18:8339 
(IA;JP;in Japanese) 

Technical development for the practical use of photovoltaic 


power system.: Survey on commercialization analysis, 
18:8348 (IA;JP;In Japanese) 
Silicon Alloys 


Analysis and evaluation for practical application of photovoltaic 
power generation system.: Analysis and evaluation for practi- 
cal application of amorphous solar cells (investigation of 
amorphous silicon related alloy materials-investigation of 
amorphous silicon solar cells with as ultra high conversion ef- 
ficiency), 18:8434 (IA;JP) 

Silicon Nitrides 

Research and development of photovoltaic power system.: Fun- 
damental research on solar cells(fundamental research on 
new type crystalline solar cells), 18:8281 (IA;JP;in Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Research on crystalline silicon solar cells 
(study on crystalline silicon solar cell), 18:8417 (IA;JP) 

Simulation 

Technical development for the practical use of photovoltaic power 
system.: Research on compound semiconductor solar cells 
(CdTe/CulnSe2 tandem cell), 18:8356 (IA;JP;in Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Research on compound semiconductor solar 
cells (CdTe/CulnSe2 tandem cell), 18:8412 (IA;JP) 

Solar Cell Arrays 

Technical development for the practical use of photovoltaic 
power system.: Research and development of peripheral tech- 
nology for photovoltaic power systems (R and D of 
structure for photovoltaic array), 18:8361 (IA;JP;in Japanese) 

Solar Energy Conversion 

Technical development for the practical use of photovoltaic 
power system.: Development of fabrication technology of 
amorphous silicon solar cells (film fabrication technology with 
new gas sources), 18:8341 (IA;JP;In Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Development of fabrication technology of 
amorphous silicon solar cells (film fabrication technology with 
new gas sources), 18:8398 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Development of fabrication technology of 
amorphous silicon solar cells (development of high stable 
amorphous silicon solar cells (amorphous silicon alloy 
stacked solar cells)), 18:8400 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Development of fabrication technology of 
amorphous silicon solar cells (development of high stable 
amorphous silicon solar cells (amorphous silicon alloy 
stacked solar cells)), 18:8344 (IA;JP;In Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Research on compounds semiconductor so- 
lar cell (single crystal solar cells, AlGaAs/Ge semiconductor), 
18:8408 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Research on compound semiconductor solar 
cells (single crystal solar cells, InGaP/Si semiconductor), 
18:8410 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Research on compound semiconductor solar 
cells (single crystal solar cells, GaP/GaAsP/Si, AlGaAs/Si 
semiconductor), 18:8353 (IA;JP;ln Japanese) 

Technical development for the practical use of photovoltaic power 
system.: Research on crystalline silicon solar cells (study on 
crystalline silicon solar cell), 18:8362 (IA;JP;in Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Research on compound semiconductor solar 
cells (CdTe/CulnSe2 tandem cell), 18:8412 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Research on compound semiconductor solar 
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cells (single crystal solar cells, GaP/GaAsP/Si, AlGaAs/Si 
semiconductor), 18:8409 (IA;JP) 

Technical development for the practical use of photovoltaic power 
system.: Research on compound semiconductor solar cells 
(CdTe/CulnSe2 tandem cell), 18:8356 (IA;JP;In Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Research on compounds semiconductor so- 
lar cell (single crystal solar cells, AlGaAs/Ge semiconductor), 
18:8352 (IA;JP;In Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Research on compound semiconductor solar 
cells (single crystal solar cells, InGaP/Si Sewiconductor), 
18:8354 (IA;JP;in Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Research on crystalline silicon solar cells 
(study on crystalline silicon solar cell), 18:8417 (IA;JP) 

Technical development for the practical use photovoltaic power 
system.: Survey/research on the commercialization analysis, 
18:8358 (IA;JP;In Japanese) 

Technical development for the practical use photovoltaic power 
system.: Survey/research on the commercialization analysis, 
18:8414 (IA;JP) 


Solar Power Plants 

Technical development for the practical use of photovoltaic 
power system.: Development of fabrication technology of 
amorphous silicon solar cells (over-layered transparent con- 
ducting film), 18:8347 (IA;JP;In Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Development of fabrication technology of 
amorphous silicon solar cells (over-layered transparent con- 
ducting film), 18:8404 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Development of fabrication technology of 
amorphous silicon solar cells (narrow-bandgap materials 
(control of reaction process)), 18:8403 (IA;JP) 

Technical development for the practical use of photovoltaic power 
system.: Development fabrication technology of amorphous 
silicon solar cells (development of fabrication technology of 
amorphous silicon solar cells key Technology), 18:8401 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Development of fabrication technology of 
amorphous silicon solar cells (narrow-bandgap materials 
(control of reaction process)), 18:8346 (IA;JP;in Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Development fabrication technology of amor- 
phous silicon solar cells (development of fabrication 
technology of amorphous silicon solar cells key technology), 
18:8345 (IA;JP;In Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Research on compound semiconductor solar 
cell (stacked cell with superlattice structure), 18:8411 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Research on compound semiconductor solar 
cell (stacked cell with superlattice structure), 18:8355 
(IA;JP;in Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Research on crystalline silicon solar cell, 
18:8349 (IA;JP;In Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Research on compound semiconductor solar 
cells (single crystal solar celis, InGaP/Si Sewiconductor), 
18:8354 (IA;JP;in Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Research on compound semiconductor solar 
cells (single crystal solar cells, GaP/GaAsP/Si, AlGaAs/Si 
semiconductor), 18:8409 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Research on compound semiconductor solar 
cells (single crystal solar cells, (Ae,Ga)As semiconductor), 
18:8351 (IA;JP;In Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Research on compound semiconductor solar 
cells (single crystal solar cells, InGaP/Si semiconductor), 
18:8410 (IA;JP) 


SOLAR CELLS 
Structure Factors 


Technical development for the practical use of photovoltaic 
power system.: Research on compound semiconductor solar 
cells (single crytal solar cells, (Ae,Ga)As semiconductor), 
18:8407 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Research on compounds semiconductor so- 
lar cell (single crystal solar cells, AiGaAs/Ge semiconductor), 
18:8352 (IA;JP;In Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Research on compound semiconductor solar 
cells (a-SVCulnSe2 tandem cell), 18:8357 (IA;JP;in Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Research on compounds semiconductor so- 
lar cell (single crystal solar cells, AiGaAs/Ge semiconductor), 
18:8408 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Research on compound semiconductor solar 
cells (single crystal solar cells, GaP/GaAsP/Si, AlGaAs/Si 
semiconductor), 18:8353 (IA;JP;In Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Research on compound semiconductor solar 
cells (CdTe/CulnSe2 tandem cell), 18:8412 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Research on compound semiconductor solar 
cells (a-Si/CulnSe2 tandem cells), 18:8413 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Research on crystalline silicon solar cell, 
18:8405 (IA;JP) 

Technical development for the practical use of photovoltaic power 
system.: Research on compound semiconductor solar cells 
(CdTe/CulnSe2 tandem ceil), 18:8356 (IA;JP;in Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Survey on commercialization analysis, 
18:8348 (IA;JP;in Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Survey on commercialization analysis, 
18:8402 (IA;JP) 

Technical development for the practical use photovoltaic power 
system.: Survey/research on the commercialization analysis, 
18:8414 (IA;JP) 

Technical development for the practical use photovoltaic power 
system.: Survey/research on the commercialization analysis, 
18:8358 (IA;JP;in Japanese) 

Solar Simulators 

Technical development for the practical use of photovoitaic 
power system.: Research and development of evaluation sys- 
tem for photovoltaic power generation system (research and 
development of evaluation system for photovoltaic cells and 
modules), 18:8293 (IA;JP;In Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Research and development of evaluation sys- 
tem for photovoltaic power generation system (research and 
development of evaluation system for photovoltaic cells and 
modules), 18:8309 (IA;JP) 

Strain Gages 

Technical development for the practical use of photovoltaic 
power system.: Research and development of peripheral tech- 
nology for photovoltaic power systems (R and D of support 
structure for photovoltaic array), 18:8361 (IA;JP;ln Japanese) 

Stratification 

Research and development of photovoltaic power system.: Re- 
search and development of high-efficiency solar batteries 
(optimization of bandgaps of chalcopyrite semiconductors), 
18:8300 (IA;JP) 

Research and development of photovoltaic power system.: Re- 
search and development of high-efficiency solar batteries 
(optimization of bandgaps of chalcopyrite semiconductors), 
18:8284 (IA;JP;ln Japanese) 

Structure Factors 

Technical development for the practical use of photovoltaic 
power system.: Research on compound semiconductor solar 
cell (stacked cell with superlattice structure), 18:8411 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Research on compound semiconductor solar 
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SOLAR CELLS 
Structure Factors 


cell (stacked cell with superlattice structure), 18:8355 
(IA;JP;in Japanese) 


Substrates 

Technical development for the practical use of photovoltaic 
power system.: Development of fabrication technology of thin 
type solar cells (high speed sheet formation technique), 
18:8390 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Development of fabrication technology of thin 
type solar cells (technical development for the production of 
high purity silicon), 18:8389 (IA;JP) 

Technical development for the practical use of photovoltaic power 
system.: Development of fabrication technology of thin-type so- 
lar cells (developments of new casting and slicing technologies 
for high purity and low silicon phtovoltaic cell), 18:8388 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Development of fabrication technology of thin 
type solar cells (high speed sheet formation technique), 
18:8333 (IA;JP;In Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Development of fabrication technology of thin 
type solar cells (technical development for the production of 
high purity silicon), 18:8332 (IA;JP;ln Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Development of fabrication technology of 
thin-type solar cells (developments of new casting and slicing 
technologies for high purity and low silicon phtovoltaic cell), 
18:8331 (IA;JP;in Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Research on compounds semiconductor so- 
lar cell (single crystal solar cells, AlGaAs/Ge semiconductor), 
18:8352 (IA;JP;in Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Research on compounds semiconductor so- 
lar cell (single crystal solar cells, AlGaAs/Ge semiconductor), 
18:8408 (iA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Research on compound semiconductor solar 
cells (single crystal solar cells, GaP/GaAsP/Si, AiGaAs/Si 
semiconductor), 18:8353 (IA;JP;in Japanese) 

Technical development for the practical use of photovoltaic power 
system.: Research on crystalline silicon solar cells (study on 
crystalline silicon solar cell), 18:8362 (IA;JP;in Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Research on compound semiconductor solar 
cells (single crystal solar celis, (Ae,Ga)As semiconductor), 
18:8351 (IA;JP;in Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Research on compound semiconductor solar 
cells (single crytal solar cells, (Ae,Ga)As semiconductor), 
18:8407 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Research on compound semiconductor solar 
cells (single crystal solar cells, GaP/GaAsP/Si, AlGaAs/Si 
semiconductor), 18:8409 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Research on crystalline silicon solar cells 
(study on crystalline silicon solar cell), 18:8417 (IA;JP) 


Sunshine Project 

Research and development of photovoltaic power system.: Fun- 
damental research on solar celis(fundamental research on 
new type crystalline solar cells), 18:8281 (IA;JP;In Japanese) 

Research and development of photovoltaic power system.: Re- 
search and development of high-efficiency solar batteries 
(research on surface passivation for high-efficiency silicon so- 
lar cells), 18:8299 (IA;JP) 

Research and development of photovoltaic power system.: Re- 
search and development of high-efficiency solar batteries 
(optimization of bandgaps of chalcopyrite semiconductors), 
18:8300 (IA;JP) 

Research and development of photovoltaic power system.: Re- 
search and development of high-efficiency solar batteries 
(research on surface passivation for high-efficiency silicon so- 
lar cells), 18:8283 (IA;JP;In Japanese) 
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Research and development of photovoltaic power system.: Re- 
search and development of high-efficiency solar batteries 
(research on surface recombination process), 18:8298 (IA;JP) 

Research and development of photovoltaic power system.: Re- 
search and development of high-efficiency solar batteries 
(research on surface recombination process), 18:8282 
(IA;JP;In Japanese) 

Research and development of photovoltaic power system.: Re- 
search and development of high-efficiency solar batteries 
(optimization of bandgaps of chalcopyrite semiconductors), 
18:8284 (IA;JP;In Japanese) 

Superlattices 

Technical development for the practical use of photovoltaic 
power system.: Research on compound semiconductor solar 
cell (stacked cell with superlattice structure), 18:8411 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Research on compound semiconductor solar 
cell (stacked cell with superlattice structure), 18:8355 
(IA;JP;in Japanese) 

Supports 

Technical development for the practical use of photovoltaic 
power system.: Research and development of evaluation sys- 
tem for photovoltaic power generation system (research and 
survey on test and evaluation metod for BOS component de- 
vices), 18:8415 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Research and development of peripheral tech- 
nology for photovoltaic power systems (R and D of support 
structure for photovoltaic array), 18:8361 (IA;JP;In Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Research and development of evaluation sys- 
tem for photovoltaic power generation system (research and 
survey on test and evaluation metod for BOS component de- 
vices), 18:8359 (iA;JP;in Japanese) 

Surface Area 

Technical development for the practical use of photovoltaic 
power system.: Development of fabrication technology of 
amorphous silicon solar cells (fabrication technology of large 
amorphous silicon solar cells), 18:8342 (IA;JP;In Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Development of fabrication technology of 
amorphous silicon solar cells (fabrication technology of large 
amorphous silicon solar cells), 18:8440 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Research and development of peripheral tech- 
nology for photovoltaic power systems (R and D of support 
structure for photovoltaic array), 18:8361 (IA;JP;In Japanese) 

Surtace Properties 

Analysis and evaluation for practical application of photovoltaic 
power generation system.: Analysis and evaluation for 
practical application of advanced solar cells (research and de- 
velopment of elemental technologies for advanced crystalline 
solar cells), 18:8310 (IA;JP) 

Analysis and evaluation for practical application of photovoltaic 
power generation system.: Analysis and evaluation for 
practical application of advanced solar cells (research and de- 
velopment of elemental technologies for advanced crystalline 
solar cells), 18:8294 (IA;JP;in Japanese) 

Research and development of photovoltaic power system.: Re- 
search and development of high-efficiency solar batteries 
(research on surface recombination process), 18:8298 (IA;JP) 

Research and development of photovoltaic power system.: Re- 
search and development of high-efficiency solar batteries 
(research on surface recombination process), 18:8282 
(IA;JP;lIn Japanese) 

Surfaces 

Research and development of photovoltaic power system.: Re- 
search and development of high-efficiency solar batteries 
(research on surface passivation for high-efficiency silicon so- 
lar cells), 18:8299 (IA;JP) 

Research and development of photovoltaic power system.: Re- 
search and development of high-efficiency solar batteries 
(research on surface passivation for high-efficiency silicon so- 
lar cells), 18:8283 (IA;JP;In Japanese) 





Technical development for the practical use of photovoltaic 
power system.: Development of fabrication technology of 
amorphous silicon solar cells (high reliability production tech- 
nology (two-stacked cells)), 18:8343 (IA;JP;in Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Development of fabrication technology of 
amorphous silicon solar cells (high reliability production tech- 
nology (two-stacked cells)), 18:8399 (IA;JP) 

Texture 

Development of practical photovoltaic generation systems.: 
Fabrication techniques for practical amorphous solar cells (el- 
emental technique: complex transparent conductive film), 
18:8443 (IA;JP;in Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Research of amorphous silicon solar cells, 
18:8406 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Research of amorphous silicon solar cells, 
18:8350 (IA;JP;in Japanese) 

Thickness 

Technical development for the practical use of photovoltaic power 
system.: Development of fabrication technology of thin-type so- 
lar cells (developments of new casting and slicing technologies 
for high purity and low silicon phtovoltaic cell), 18:8388 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Development of fabrication technology of 
thin-type solar celis (developments of new casting and slicing 
technologies for high purity and low silicon phtovoltaic cell), 
18:8331 (JA;JP;In Japanese) 

Thin Films 

Analysis and evaluation for practical application of photovoltaic 
power generation system.: Analysis and evaluation for super 
efficiency solar cell technologies (fundamental research on 
extra-high efficiency Ill-V compound semiconductor tandem 
solar cells), 18:8380 (IA;JP;In Japanese) 

Analysis and evaluation for practical application of photovoltaic 
power generation system.: Analysis and evaluation for super 
efficiency solar cell technologies (fundamental research on 
extra-high efficiency Ill-V compound semiconductor tandem 
solar celis), 18:8435 (IA; JP) 

Analysis and evaluation for practical application of photovoltaic 
power generation system.: Analysis and evaluation for practi- 
cal application of amorphous solar cells (investigation of 
amorphous silicon related alloy materials), 18:8296 (IA;JP;in 
Japanese) 

Analysis and evaluation for practical application of photovoltaic 
power generation system.: Analysis and evaluation for practi- 
cal application of amorphous solar cells (investigation of 
amorphous silicon solar cells with an ultra high conversion ef- 
ficiency), 18:8379 (IA;JP;In Japanese) 

Development of practical photovoltaic generation systems.: 
Fabrication techniques for practical amorphous solar cells (el- 
emental technique: complex transparent conductive film), 
18:8443 (IA;JP;in Japanese) 

Research and development of photovoltaic power system.: Re- 
search and development of high-efficiency solar batteries 
(research on surface recombination process), 18:8298 (IA;JP) 

Research and development of photovoltaic power system.: Re- 
search and development of high-efficiency solar batteries 
(research on surface recombination process), 18:8282 
(IA;JP;In Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Development of fabrication technology of 
amorphous silicon solar cells (narrow-bandgap materials 
(control of reaction process)), 18:8346 (IA;JP;in Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Development fabrication technology of amor- 
phous silicon solar cells (development of fabrication 
technology of amorphous silicon solar cells key technology), 
18:8345 (IA;JP;in Japanese) 

Technical development for the practical use of photovoltaic power 
system.: Development fabrication technology of amorphous 
silicon solar cells (development of fabrication technology of 
amorphous silicon solar cells key Technology), 18:8401 (IA;JP) 


SOLAR CELLS 
Windows 


Technical development for the practical use of photovoltaic 
power system.: Development of fabrication technology of 
amorphous silicon solar cells (narrow-bandgap materials 
(control of reaction process)), 18:8403 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Research of amorphous silicon solar cells, 
18:8406 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Research on compound semiconductor solar 
cells (single crystal solar cells, InGaP/Si Sewiconductor), 
18:8354 (IA;JP;in Japanese) 

Technical development for the practical use of photovoltaic power 
system.: Research on crystalline silicon solar cells (study on 
crystalline silicon solar cell), 18:8362 (IA;JP;in Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Research on compound semiconductor solar 
cells (single crystal solar cells, InGaP/Si semiconductor), 
18:8410 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Research on compound semiconductor solar 
cells (CdTe/CulnSe. tandem cell), 18:8412 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Research on compound semiconductor solar 
cells (single crystal solar cells, GaP/GaAsP/Si, AlGaAs/Si 
semiconductor), 18:8353 (IA;JP;in Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Research on compound semiconductor solar 
cells (a-Si/CulnSe2 tandem cells), 18:8413 (!A;JP) 

Technical development for the practical use of photovoltaic 
power system.: Research on compound semiconductor solar 
cells (single crystal solar cells, GaP/GaAsP/Si, AlGaAs/Si 
semiconductor), 18:8409 (iA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Research of amorphous silicon solar cells, 
18:8350 (IA;JP;in Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Research on compound semiconductor solar 
cells (a-Si/CulnSe2 tandem cell), 18:8357 (IA;JP;in Japanese) 

Technical development for the practical use of photovoltaic power 
system.: Research on compound semiconductor solar cells 
(CdTe/CulnSe2 tandem cell), 18:8356 (IA;JP;in Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Research on crystalline silicon solar cells 
(study on crystalline silicon solar cell), 18:8417 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Survey on commercialization analysis, 
18:8348 (IA;JP;In Japanese) 

Technical development for the practical use of photovoltaic 

r system.: Survey on commercialization analysis, 
18:8402 (IA;JP) 


Vapor Phase 


hase Epitaxy | | 

Technical development for the practical use of photovoltaic 
power system.: Development of fabrication technology of 
amorphous silicon solar cells (narrow-bandgap materials 
(control of reaction process)), 18:8403 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Development of fabrication technology of 
amorphous silicon solar cells (narrow-bandgap materials 
(control of reaction process)), 18:8346 (IA;JP;in Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Research on compounds semiconductor so- 
lar cell (single crystal solar cells, AiGaAs/Ge semiconductor), 
18:8352 (IA;JP;in Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Research on compounds semiconductor so- 
lar cell (single crystal solar cells, AiGaAs/Ge semiconductor), 
18:8408 (IA;JP) 


Wind Power Piants 


12th annual progress report of the solar technology subcommit- 
tee, 18:8441 (1;JP;In Japanese) 


Windows 


Research and development of photovoltaic power system.: Re- 
search and development of high-efficiency solar batteries 
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Windows 


(optimization of bandgaps of chalcopyrite semiconductors), 
18:8284 (IA;JP;in Japanese) 

Research and development of photovoltaic power system.: Re- 
search and development of high-efficiency solar batteries 
(optimization of bandgaps of chalcopyrite semiconductors), 
18:8300 (IA;JP) 

SOLAR COLLECTORS 

See also SOLAR TRACKING SYSTEMS 

Performance prediction of solar thermal systems and the use of 
monolithic silica aerogel to improve collector efficiency, 
18:8482 (R;NO) 

SOLAR COOKERS 

Development of solar cookers with and without temporary stor- 
age and their thermodynamic characterization. Final report, 
18:8469 (1;DE;in German) 

SOLAR COOLING SYSTEMS 

See also PASSIVE SOLAR COOLING SYSTEMS 

Proceedings of workshop 1: ATRIA: International Energy 
Agency. Solar heating and cooling programme. Task 12: 
Building energy analysis and design tools for solar applica- 
tions, 18:8453 (R;DK) 

SOLAR DOMESTIC WATER HEATING 
See SOLAR WATER HEATING 
SOLAR ENERGY 
Amorphous State 
FY 1990 annual-report.: Solar energy technology, 18:8317 (R;JP) 
Bulidup 

Analysis and evaluation for practical application of photovoltaic 
power generation system.: Analysis and evaluation of periph- 
eral technology for photovoltaic power system (analysis and 
evaluation on photovoltaic systems), 18:8439 (IA;JP) 

Analysis and evaluation for practical application of photovoltaic 
power generation system.: Analysis and evaluation of periph- 
eral technology for photovoltaic power system (analysis and 
evaluation of photovoltaic systems), 18:8384 (IA;JP;in Japan- 
ese) 

Chemical Industry 

Solar chemistry - a young, attractive branch for the utilization of 

renewable energies, 18:8278 (IA;DE;in German) 
Clouds 

Analysis and evaluation for practical application of photovoltaic 
power generation system.: Analysis and evaluation of periph- 
eral technology for photovoltaic power system (analysis and 
evaluation of photovoltaic systems), 18:8384 (IA;JP;in Japan- 
ese) 

Analysis and evaluation for practical application of photovoltaic 
power generation system.: Analysis and evaluation of periph- 
eral technology for photovoltaic power system (analysis and 
evaluation on photovoltaic systems), 18:8439 (IA;JP) 

Commercialization 

Future prospects for renewable energy sources in a global 

frame, 18:8274 (R;AT) 
Corrections 

Analysis and evaluation for practical application of photovoltaic 
power generation system.: Analysis and evaluation of periph- 
eral technology for photovoltaic power system (analysis and 
evaluation of photovoltaic systems), 18:8384 (IA;JP;in Japan- 
ese) 

Analysis and evaluation for practical application of photovoltaic 
power generation system.: Analysis and evaluation of periph- 
eral technology for photovoltaic power system (analysis and 
evaluation on photovoltaic systems), 18:8439 (IA;JP) 

Dally Variations 

Analysis and evaluation for practical application of photovoltaic 
power generation system.: Analysis and evaluation of periph- 
eral technology for photovoltaic power system (analysis and 
evaluation of photovoltaic systems), 18:8384 (IA;JP;In Japan- 
ese) 

Analysis and evaluation for practical application of photovoltaic 
power generation system.: Analysis and evaluation of periph- 
era} technology for photovoltaic power system (analysis and 
evaluation on photovoltaic systems), 18:8439 (IA;JP) 
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Developing Countries 

Survey and research for the trends of new technological devel- 

opment on energy, 18:9164 (IA;JP;In Japanese) 
Errors 

Analysis and evaluation for practical application of photovoltaic 
power generation system.: Analysis and evaluation of periph- 
eral technology for photovoltaic power system (analysis and 
evaluation on photovoltaic systems), 18:8439 (IA; JP) 

Analysis and evaluation for practical application of photovoltaic 
power generation system.: Analysis and evaluation of periph- 
eral technology for photovoltaic power system (analysis and 
evaluation of photovoltaic systems), 18:8384 (IA;JP;In Japan- 
ese) 

Forecasting 

Future prospects for renewable energy sources in a global 
frame, 18:8274 (R;AT) 

Solar energy and ways of utilizing it, 18:8271 (IA;DE;In German) 

Hourly Variations 

Analysis and evaluation for practical application of photovoltaic 
power generation system.: Analysis and evaluation of periph- 
eral technology for photovoltaic power system (analysis and 
evaluation on photovoltaic systems), 18:8439 (IA;JP) 

Analysis and evaluation for practical application of photovoltaic 
power generation system.: Analysis and evaluation of periph- 
eral technology for photovoltaic power system (analysis and 
evaluation of photovoltaic systems), 18:8384 (IA;JP;in Japan- 
ese} 

Integral Calculus 

Analysis and evaluation for practical application of photovoltaic 
power generation system.: Analysis and evaluation of periph- 
eral technology for photovoltaic power system (analysis and 
evaluation of photovoltaic systems), 18:8384 (IA;JP;In Japan- 
ese} 

Analysis and evaluation for practical application of photovoltaic 
power generation system.: Analysis and evaluation of periph- 
eral technology for photovoltaic power system (analysis and 
evaluation on photovoltaic systems), 18:8439 (IA;JP) 

international Cooperation 

Japan-Australia solar energy technical cooperative undertaking 
and similar activities with other countries, 18:8264 (IA;JP;in 
Japanese) 

Japan-Australia solar energy technical cooperative undertaking 
and similar activities with other countries, 18:8267 (IA;JP) 

Manutacturers 

Structure-political meaning of solar techniques to the region of 

Cologne, 18:8270 (IA;DE;in German) 
Market 

Structure-political meaning of solar techniques to the region of 

Cologne, 18:8270 (IA;DE;In German) 
Nomograms 

Analysis and evaluation for practical application of photovoltaic 
power generation system.: Analysis and evaluation of periph- 
eral technology for photovoltaic power system (analysis and 
evaluation of photovoltaic systems), 18:8384 (IA;JP;in Japan- 
ese) 

Analysis and evaluation for practical application of photovoltaic 
power generation system.: Analysis and evaluation of periph- 
eral technology for photovoltaic power system (analysis and 
evaluation on photovoltaic systems), 18:8439 (IA;JP) 

Passive Soler Heating Systems 

Research and development of utilization technology of solar 
thermal system for industrial and other use.: Feasibility study 
for energy self sufficient cities (solar cities), 18:8275 (1A;JP;In 
Japanese) 

Research and development of utilization technology of solar 
thermal system for industrial and other use.: Feasibility study 
for energy self sufficient cities (solar cities), 18:8276 (IA;JP) 

Photochemical Reactions 

FY 1990 annuatreport.: Solar energy technology, 18:8317 (R;JP) 
Photovoltaic Conversion 

FY 1990 annual-report.: Solar energy technology, 18:8317 (R;JP) 
Photovoltaic Power Plants 


FY 1990 annual-report.: Solar energy technology, 18:8317 (R;JP) 





Photovoltaic Power Supplies 

Japan-Australia solar energy technical cooperative undertaking 
and similar activities with other countries, 18:8264 (IA;JP;In 
Japanese) 

Japan-Australia solar energy technical cooperative undertaking 
and similar activities with other countries, 18:8267 (IA;JP) 

Probabilistic Estimation 

Analysis and evaluation for practical application of photovoltaic 
power generation system.: Analysis and evaluation of periph- 
eral technology for photovoltaic power system (analysis and 
evaluation of photovoltaic systems), 18:8384 (IA;JP;in Japan- 
ese) 

Analysis and evaluation for practical application of photovoltaic 
power generation system.: Analysis and evaluation of periph- 
eral technology for photovoltaic power system (analysis and 
evaluation on photovoltaic systems), 18:8439 (iA;JP) 

Solar Cells 

FY 1990 annual-report.: Solar energy technology, 18:8317 (R;JP) 

Japan-Australia solar energy technical cooperative undertaking 
and similar activities with other countries, 18:8264 (IA;JP;in 
Japanese) 

Japan-Australia solar energy technical cooperative undertaking 
and similar activities with other countries, 18:8267 (IA;JP) 

Research and development of utilization technology of solar 
thermal system for industrial and other use.: Feasibility study 
for energy self sufficient cities (solar cities), 18:8275 (IA;JP;in 
Japanese) 

Research and development of utilization technology of solar 
thermal system for industrial and other use.: Feasibility study 
for energy self sufficient cities (solar cities), 18:8276 (IA;JP) 

Solar Cooling Systems 

Japan-Australia solar energy technical cooperative undertaking 
and similar activities with other countries, 18:8267 (IA;JP) 

Japan-Australia solar energy technical cooperative undertaking 
and similar activities with other countries, 18:8264 (IA;JP;In 
Japanese) 

Solar Heating 

Japan-Australia solar energy technical cooperative undertaking 
and similar activities with other countries, 18:8267 (IA;JP) 

Japan-Australia solar energy technical cooperative undertaking 
and similar activities with other countries, 18:8264 (IA;JP;In 
Japanese) 

Solar Thermal Conversion 
FY 1990 annual-report.: Solar energy technology, 18:8317 (R;JP) 
Solar Water Heating 

Japan-Australia solar energy technical cooperative undertaking 
and similar activities with other countries, 18:8267 (lA;JP) 

Japan-Australia solar energy technical cooperative undertaking 
and similar activities with other countries, 18:8264 (IA;JP;In 
Japanese) 

Statistical Data 

Analysis and evaluation for practical application of photovoltaic 
power generation system.: Analysis and evaluation of periph- 
eral technology for photovoltaic power system (analysis and 
evaluation of photovoltaic systems), 18:8384 (IA;JP;In Japan- 
ese) 

Analysis and evaluation for practical application of photovoltaic 
power generation system.: Analysis and evaluation of periph- 
eral technology for photovoltaic power system (analysis and 
evaluation on photovoltaic systems), 18:8439 (IA;JP) 

Uses 

Solar chemistry - a young, attractive branch for the utilization of 
renewable energies, 18:8278 (IA;DE;in German) 

Solar energy and ways of utilizing it, 18:8271 (IA;DE;In German) 

Solar energy now and in the future, 18:9196 (R;NL;In Dutch) 

SOLAR ENERGY CONVERSION 

See also SOLAR THERMAL CONVERSION 

Technical development for the practical use of photovoltaic 
power system.: Research on compound semiconductor solar 
cells (CdTe/CulnSe, tandem cell), 18:8412 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Research on compound semiconductor solar 
cells (a-S/CulnSe2 tandem cells), 18:8413 (IA;JP) 


SOLAR HEATING SYSTEMS 


Technical development for the practical use of photovoltaic 
power system.: Research on compound semiconductor solar 
cells (a-S/CulnSe2 tandem cell), 18:8357 (IA;JP;In Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Research on compound semiconductor solar 
cells (single crystal solar cells, InGaP/Si semiconductor), 
18:8410 (IA;JP) 

Technical development for the practical use of photovoltaic power 
system.: Research on compound semiconductor solar cells 
(CdTe/CulnSe2 tandem cell), 18:8356 (iA;JP;In Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Research on compound semiconductor solar 
cells (a-Si/CulnSe2 tandem cells), 18:8413 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Research on compound semiconductor solar 
cells (a-S/CulnSe2 tandem cell), 18:8357 (IA;JP;in Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Research on compound semiconductor solar 
cells (single crystal solar cells, InGaP/Si Sewiconductor), 
18:8354 (IA;JP;ln Japanese) 

Technical development for the practical use photovoltaic power 
system.: Survey/research on the commercialization analysis, 
18:8358 (IA;JP;in Japanese) 

Technical development for the practical use photovoltaic power 
system.: Survey/research on the commercialization analysis, 
18:8414 (iA;JP) 


SOLAR EQUIPMENT 
See also PHOTOELECTROCHEMICAL CELLS 
PHOTOVOLTAIC POWER SUPPLIES 
SOLAR CELL ARRAYS 
SOLAR CELLS 
SOLAR COLLECTORS 
SOLAR COOKERS 
SOLAR COOLING SYSTEMS 
SOLAR HEATING SYSTEMS 
SOLAR SIMULATORS 
Research and development of solar thermal energy system.: 
Fundamental research on solar materials, 18:8263 (IA;JP;In 
Japanese) 
Research and development of solar thermal energy system.: 
Fundamental research on solar materials, 18:8266 (IA;JP) 
Research and development of solar thermal energy system.: 
Fundamental research on solar materials, 18:8263 (IA;JP;In 
Japanese) 

Research and development of solar thermal energy system.: 
Fundamental research on solar materials, 18:8266 (IA;JP) 


SOLAR FLARES 
High-resolution measurements, line identification, and spectral 
modeling of Ka transitions in Fe XVIII-XXV, 18:11435 (R;US) 
SOLAR HEATING SYSTEMS 
Development of practical solar systems for industrial use.: Ad- 
vanced heat process type sytems (efficient solar thermal 
refrigeration technique), 18:8467 (IA;JP;In Japanese) 
Proceedings of workshop 1: ATRIA: International Energy 
Agency. Solar heating and cooling programme. Task 12: 
Building energy analysis and design tools for solar applica- 
tions, 18:8453 (R;DK) 

Research and development of solar thermal energy system.: 
Research on advanced solar components, 18:8461 (IA;JP) 
Research and development of solar thermal energy system.: 
Research on advanced solar components, 18:8455 (IA;JP;In 

Japanese) 

Research and development of solar thermal energy system.: 
Research on advanced solar components, 18:8461 (IA;JP) 
Research and development of solar thermal energy system.: 
Research on advanced solar components, 18:8455 (IA;JP;In 

Japanese) 
Research and development of solar thermal energy system.: 
Research on advanced solar components, 18:8461 (IA;JP) 
Research and development of solar thermal energy system.: 
Research on advanced solar components, 18:8455 (IA;JP;In 
Japanese) 

Research and development of solar thermal energy system.: 
Research on advanced solar components, 18:8461 (IA;JP) 
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SOLAR HEATING SYSTEMS 


Research and development of solar thermal energy system.: 
Research on advanced solar components, 18:8455 (IA;JP;In 
Japanese) 

Research and development of utilization technology of solar 
thermal system for industrial and other use.: Research and 
development of light-modulating materials (research-and de- 
velopment of advanced glazings), 18:8481 (IA;JP) 

Research and development of utilization technology of solar 
thermal system for industrial and other use.: Research and 
development of light-modulating materials (research-and de- 
velopment of advanced glazings), 18:8478 (IA;JP;in Japanese) 

SOLAR INDUSTRY 

Development of practical solar systems for industrial use.: Ad- 
vanced heat process type sytems (efficient solar thermal 
refrigeration technique), 18:8467 (IA;JP;in Japanese) 

SOLAR NEUTRINOS 
GALLEX: First results and implications for neutrino physics, 
18:10804 (R;US) 
SOLAR POWER PLANTS 
See also OCEAN THERMAL POWER PLANTS 
PHOTOVOLTAIC POWER PLANTS 

Technical development for the practical use of photovoltaic power 
system.: Research on crystalline silicon solar cells (study on 
crystalline silicon solar cell), 18:8362 (IA;JP;in Japanese) 

SOLAR PROCESS HEAT 

A review of the experience gained in 10 years operation of 

Gould's solar industrial process heat system, 18:8474 (R;US) 
SOLAR RADIATION 
Evaluation of solar radiation 


measurement systems: 


EPRUNREL final test report: Volume 1, 18:8268 (R;US) 
Technical development for the practical use of photovoltaic power 
system.: Research and development of system to utilized 
photovoltaic energy (meteorological analysis for establishment 
of photovoltaic power generating system), 18:8429 (IA;JP) 
Technical development for the practical use of photovoltaic 


power system.: Research and development of system to 
utilized photovoltaic energy (meteorological analysis for es- 
tablishment of photovoltaic power generating system), 
18:8374 (IA;JP;In Japanese) 

Technical development for the practical use of photovoltaic power 
system.: Research and development of system to utilized 
photovoltaic energy (meteorological analysis for establishment 
of photovoltaic power generating system), 18:8429 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Research and development of system to 
utilized photovoltaic energy (meteorological analysis for es- 
tablishment of photovoltaic power generating system), 
18:8374 (IA;JP;in Japanese) 

Technical development for the practical use of photovoltaic power 
system.: Research and development of system to utilized 
photovoltaic energy (meteorological analysis for establishment 
of photovoltaic power generating system), 18:8429 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Research and development of system to 
utilized photovoltaic energy (meteorological analysis for es- 
tablishment of photovoltaic power generating system), 
18:8374 (IA;JP;in Japanese) 

SOLAR REFLECTORS 

Solar-thermal power plants in industrial large scale, 18:8323 

(IA;DE;In German) 
SOLAR REFRIGERATION 

Development of practical solar systems for industrial use.: Ad- 
vanced heat process type sytems (efficient solar thermal 
refrigeration technique), 18:8467 (IA;JP;in Japanese) 

Research and development of utilization technology of solar 
thermal system for industrial and other use.: High-efficiency 
chemical refrigeration system using solar heat, 18:8458 
(IA;JP;in Japanese) 

Research and development of utilization technology of solar 
thermal system for industrial and other use.: High-efficiency 
chemical refrigeration system using solar heat, 18:8464 (IA;JP) 

SOLAR SEA POWER PLANTS 
See OCEAN THERMAL POWER PLANTS 
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SOLAR SIMULATORS 

Technical development for the practical use of photovoltaic 
power system.: Research and development of evaluation sys- 
tem for photovoltaic power generation system (research and 
development of evaluation system for photovoltaic cells and 
modules), 18:8309 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Research and development of evaluation sys- 
tem for photovoltaic power generation system (research and 
development of evaluation system for photovoltaic cells and 
modules), 18:8293 (IA;JP;In Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Research and development of evaluation sys- 
tem for photovoltaic power generation system (research and 
development of evaluation system for photovoltaic cells and 
modules), 18:8309 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Research and development of evaluation sys- 
tem for photovoltaic power generation system (research and 
development of evaluation system for photovoltaic cells and 
modules), 18:8293 (IA;JP;In Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Research and development of evaluation sys- 
tem for photovoltaic power generation system (research and 
development of evaluation system for photovoltaic cells and 
modules), 18:8309 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Research and development of evaluation sys- 
tem for photovoltaic power generation system (research and 
development of evaluation system for photovoltaic cells and 
modules), 18:8293 (IA;JP;in Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Research and development of evaluation sys- 
tem for photovoltaic power generation system (research and 
development of evaluation system for photovoltaic cells and 
modules), 18:8309 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Research and development of evaluation sys- 
tem for photovoltaic power generation system (research and 
development of evaluation system for photovoltaic cells and 
modules), 18:8293 (IA;JP;in Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Research and development of evaluation sys- 
tem for photovoltaic power generation system (research and 
development of evaluation system for photovoltaic cells and 
modules), 18:8309 (IA;JP) 


SOLAR THERMAL CONVERSION 
Chemical Heat Pumps 

Research and development of utilization technology of solar 
thermal system for industrial and other use.: Energy conver- 
sion technology using chemical reactions, 18:8457 (IA;JP;In 
Japanese) 

Research and development of utilization technology of solar 
thermal system for industrial and other use.: Energy conver- 
sion technology using chemical reaction, 18:8463 (IA;JP) 


Chemical Reactions 
Research and development of utilization technology of solar 
thermal system for industrial and other use.: Energy conver- 
sion technology using chemical reaction, 18:8463 (IA;JP) 
Research and development of utilization technology of solar 
thermal system for industrial and other use.: Energy conver- 


sion technology using chemical reactions, 18:8457 (IA;JP;In 
Japanese) 


Compound Parabolic Concentrators 

Research and development of utilization technology of solar 
thermal system for industrial and other use.: Development of 
a high efficiency and low-cost type solar concentration for in- 
termediate temperature (90°C), 18:8480 (IA;JP) 

Research and development of utilization technology of solar 
thermal system for industrial and other use.: Development of 
a high efficiency and low-cost type solar concentrator for in- 
termediate temperature, 18:8477 (IA;JP;in Japanese) 





Glass 

Research and development of utilization technology of solar 
thermal system for industrial and other use.: Research and 
development of chromogenic materials (investigative research 
of chromogenic materials), 18:8459 (IA;JP;in Japanese) 

Research and development of utilization technology of solar 
thermal system for industrial and other use.: Research and 
development of  light-modulating materials (computer 
simulation technique to estimate the energy substitution of air- 
conditioning load et,al), 18:8466 (IA; JP) 

Research and development of utilization technology of solar 
thermal system for industrial and other use.: Research and 
development of  light-modulating materials (computer 
simulation thchnique to estimate the energy substitution of air- 
conditioning load etal), 18:8460 (IA;JP;In Japanese) 

Research and development of utilization technology of solar 
thermal system for industrial and other use.: Research and 
development of chromogenic materials (investigative re- 
search of chromogenic materials), 18:8465 (IA;JP) 

Industry 

Japan's Sunshine Project.: 1991 annual summary of solar en- 
ergy R and D program, 18:8262 (|;JP;ln Japanese) 

Japan’s Sunshine Project.: 1991 annual summary of solar en- 
ergy R and D program, 18:8265 (1;JP) 

Research and development of utilization technology of solar 
thermal system for industrial and other use.: Study and devel- 
opment of high quality heat insulating materials, 18:8456 
(IA;JP;in Japanese) 

Research and development of utilization technology of solar 
thermal system for industrial and other use.: Study and devel- 
opment of high quality heat insulating materials, 18:8462 
(IA;JP) 

Research and development of utilization technology of solar 
thermal system for industrial and other use.: Energy conver- 
sion technology using chemical reactions, 18:8457 (IA;JP;in 
Japanese) 

Research and development of utilization technology of solar 
thermal system for industrial and other use.: High-efficiency 
chemical refrigeration system using solar heat, 18:8464 (IA;JP) 

Research and development of utilization technology of solar 
thermal system for industrial and other use.: Research and 
development of chromogenic materials (investigative re- 
search of chromogenic materials), 18:8465 (IA;JP) 

Research and development of utilization technology of solar 
thermal system for industrial and other use.: Research and 
development of  light-modulating materials (computer 
simulation technique to estimate the energy substitution of air- 
conditioning load et,al), 18:8466 (IA;JP) 

Research and development of utilization technology of solar 
thermal system for industrial and other use.: Energy conver- 
sion technology using chemical reaction, 18:8463 (IA;JP) 

Research and development of utilization technology of solar 
thermal system for industrial and other use.: High-efficiency 
chemical refrigeration system using solar heat, 18:8458 
(IA;JP;In Japanese) 

Research and development of utilization technology of solar 
thermal system for industrial and other use.: Research and 
development of chromogenic materials (investigative research 
of chromogenic materials), 18:8459 (IA;JP;in Japanese) 

Research and development of utilization technology of solar 
thermal system for industrial and other use.: Research and 
development of light-modulating materials (computer 
simulation thchnique to estimate the energy substitution of air- 
conditioning load etal), 18:8460 (IA;JP;in Japanese) 

Passive Solar Heating Systems 

Japan’s Sunshine Project.: 1991 annual summary of solar en- 
ergy R and D program, 18:8265 (I;JP) 

Japan’s Sunshine Project.: 1991 annual summary of solar en- 
ergy R and D program, 18:8262 (|;JP;in Japanese) 

Solar Refrigeration 

Japan's Sunshine Project.: 1991 annual summary of solar en- 
ergy R and D program, 18:8265 (I;JP) 

Japan's Sunshine Project.: 1991 annual summary of solar en- 
ergy R and D program, 18:8262 (i;JP;in Japanese) 


SOLENOIDS 


Research and development of utilization technology of solar 
thermal system for industrial and other use.: High-efficiency 
chemical refrigeration system using solar heat, 18:8464 (IA; JP) 

Research and development of utilization technology of solar 
thermal system for industrial and other use.: High-efficiency 
chemical refrigeration system using solar heat, 18:8458 
(IA;JP;In Japanese) 

Sunshine Project 

Research and development of utilization technology of solar 
thermal system for industrial and other use.: Development of 
a high efficiency and low-cost type solar concentration for in- 
termediate temperature (90°C), 18:8480 (IA;JP) 

Research and development of utilization technology of solar 
thermal system for industrial and other use.: Development of 
a high efficiency and low-cost type solar concentrator for in- 
termediate temperature, 18:8477 (IA;JP;in Japanese) 

Thermal Efficiency 

Research and development of utilization technology of solar 
thermal system for industrial and other use.: Study and devel- 
opment of high quality heat insulating materials, 18:8462 
(IA;JP) 

Research and development of utilization technology of solar 
thermal system for industrial and other use.: Study and devel- 
opment of high quality heat insulating materials, 18:8456 
(IA;JP;in Japanese) 

Thermal insulation 

Research and development of utilization technology of solar 
thermal system for industrial and other use.: Study and devel- 
opment of high quality heat insulating materials, 18:8456 
(IA;JP;iIn Japanese) 

Research and development of utilization technology of solar 
thermal system for industrial and other use.: Study and devel- 
opment of high quality heat insulating materials, 18:8462 
(IA;JP) 

SOLAR THERMAL TEST FACILITY 
See CENTRAL RECEIVER TEST FACILITY 


SOLAR TRACKING SYSTEMS 

Technical development for the practical use of photovoltaic 
power system.: Research and development of photovoltaic 
and thermal hybrid power system (survey and study on the 
solar power satellite systems), 18:8377 (IA;JP;ln Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Research and development of photovoltaic 
and thermal hybrid power system (survey and study on the 
solar power satellite system), 18:8432 (IA;JP) 

Technical development for the practical use of photovoitaic 
power system.: Research and development of photovoltaic 
and thermal hybrid power system (survey and study on the 
solar power satellite systems), 18:8377 (IA;JP;in Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Research and development of photovoltaic 
and thermal hybrid power system (survey and study on the 
solar power satellite system), 18:8432 (IA;JP) 

Tracking versus fixed flat-plate arrays: Experimental results of 
one year’s operation at Adrano pilot plant, 18:8475 (R;IT) 

SOLAR WATER HEATING 
Review of active solar technologies: Final report, 18:8471 (R;GB) 
SOLAR WIND 

Energetics of ULF/ELF plasma waves in the solar wind and 
outer earth’s magnetosphere, 18:10624 (RA;FR) 

Mass, momentum and energy transport from the sun to the 
earth by different types of the solar wind: Prognoz 7 observa- 
tions, 18:10633 (RA;FR) 

SOLDERED JOINTS 

High resolution three-dimensional solder joint measurement 

system evaluation: Final report, 18:9880 (R;US) 
SOLDERING 

Comparison of bismuth-lead and bismuth-tin to tin-lead as alter- 

nate solder alloys: Final report, 18:9479 (R;US) 
SOLENOIDS 


Electromagnetic properties of a toroidal solenoid, 18:10654 
(R;RU) 
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SOLENOIDS 





Numerical analysis of the pulsed solenoid mechanical strain and 
working resource of the setup SLON, 18:10105 (R;RU;Iin Rus- 
sian) 

SOLID CLUSTERS 

Real time visualization of Quantum Molecular Dynamics, 
18:11194 (R;US) 

SOLID ELECTROLYTE FUEL CELLS 

Development of fuel cell power generation techniques.: Funda- 
mental fabrication techniques of SOFC, 18:9214 (IA;JP;In 
Japanese) 

Development of solid oxide fuel cell (SOFC): Fourth semi-annual 
progress report: February 1992 - July 1992, 18:9211 (R;NL) 

Development of techniques for fuel cell power generation.: Cur- 
rent status of research and development of solid oxide fuel 
cells, 18:9216 (RA;JP) 

Electron microscopical characterisation of interfaces in SOFC 
materials, 18:9222 (R;DK) 

High-temperature solid oxide fuel cell (SOFC) generator devel- 
opment project: Environmental Assessment, 18:9205 (R;US) 

PNL-1 Advanced materials and electrochemical processes in 
high-temperature solid electrolytes, 18:9221 (RA;US) 

Production and characterization of La(Sr)MnO, and 
La(SR)CrOz3 powders for high-temperature fuel cells based on 
oxygen ions, 18:9219 (R;DK;in Danish) 

Recent progress in molten carbonate fuel cell and solid oxide 
fuel cell, 18:9096 (RA;FR) 

The Westinghouse solid oxide fuel cell program: Clean, efficient 
energy for the future, 18:9208 (R;US) 

Westinghouse tubular SOFC technology, 18:9209 (R;US) 

SOLID FUELS 

See also MIXED OXIDE FUELS 

The ENCOAL Project: Status of the plant and product testing, 
18:7545 (R;US) 

SOLID SOLUTIONS 
Solid state reaction in metallic multilayers, 18:9421 (iA;AR) 
SOLID WASTES 
See also SCRAP 
TAILINGS 
WOOD WASTES 

Disposal of tritium-exposed metal hydrides, 18:8023 (R;US) 

Pilot process waste assessment: Polyurethane foam mixing and 
curing, 18:9307 (R;US) 

RCRA closure plan for the Bear Creek Burial Grounds B Area 
and Walk-In Pits at the Oak Ridge Y-12 Plant, Oak Ridge, 
Tennessee, 18:7922 (R;US) 

SOLIDIFICATION 

Coarsening of a quiescent electrorheological fluid 2, Theory, 

18:9855 (R;US) 
SOLIDS 

Computer simulation of atomic collision processes in solids, 
18:11224 (R;US) 

Physicochemical properties of sludge and its effectiveness as 
soil-additive, 18:10310 (I;JP) 

Singularity spectrum of self-organized criticality, 18:11185 (R;XA) 

SOLITONS 
Quantum solitons with cylindrical symmetry, 18:10713 (R;UA) 
SOLS 

See also AEROSOLS 

Sol-gel/rhodamine 6G composite films with tailored microstruc- 
tures, 18:9647 (R;US) 

SOLUBILITY 

EQ3NR, a computer program for geochemical aqueous 
speciation-solubility calculations: Theoretical manual, user's 
guide, and related documentation (Version 7.0): Part 3, 
18:9707 (R;US) 

SOLUTIONS 
See also AQUEOUS SOLUTIONS 
LEACHATES 
SOLID SOLUTIONS 
Moessbauer spectroscopy of frozen solutions, 18:11161 (IA;AR) 
SOLVATATION 
See SOLVATION 





SOLVATION 
Development of a methane gas manufacturing system using 
waste.: Focusing the physico-chemical decomposition, 
18:8239 (IA;JP;In Japanese) 
SOLVENT EXTRACTION 

Development of technology for the separation and utilization of 
heteroatomic compounds from coal-derived liquids, 18:7588 
(IA;JP;In Japanese) 

Development of technology for the separation and utilization of 
meteroatomic compounds from coal-derived liquids, 18:7617 
(IA;JP) 

Extracting properties of N,N,N'N’-tetraalkyl-2 alkyl propane -1,3 
diamides, 18:7825 (R;FR;In French) 

FUZZY clustering of N, N’-disubstituted amides, 18:9714 
(R;CN;In Chinese) 

SOLVENTS 

See also ORGANIC SOLVENTS 

Basic studies on coal liquefaction reaction, reforming and uti- 
lization of liquefaction products, 18:7596 (IA;JP) 

Basic studies on coal liquefaction reaction, reforming and uti- 
lization of liquefaction products, 18:7568 (IA;JP;in Japanese) 

Chlorinated solvent replacements recycle/recovery review re- 
port, 18:9294 (R;US) 

Dissolution reaction of coal by hydrogen-donating aromatic sol- 
vent and development of effective catalyst, 18:7599 (IA; JP) 

Dissolution reaction of coal by hydrogen-donating aromatic sol- 
vent and development of effective catalyst, 18:7571 (IA;JP;in 
Japanese) 

Mechanistic basis of the coal dissolution by hydrogen donor sol- 
vents.: Multi-stage coal liuefaction for the better liquid yield 
under milder conditions, 18:7572 (iA;JP;In Japanese) 

Mechanistic basis of the coal dissolution by hydrogen donor sol- 
vents.: Multi-stage coal liquefaction for the better liquid yield 
under milder conditions, 18:7600 (IA;JP) 

SONDES 
See PROBES 
SORBENT INJECTION PROCESSES 

Advanced coal reburning and sorbent injection, 18:7713 (R;US) 

Investigation of transport processes involved in FGD: Final re- 
port, June 1, 1990—June 30, 1991, 18:8585 (R;US) 

Sonic enhanced ash agglomeration and sulfur capture: Techni- 
cal progress report, April 1992—June 1992, 18:7541 (R;US) 

SOURCE TERMS 

Pennsylvania Source Term Tracking System: National Low- 
Level Waste Management Program, 18:7950 (R;US) 

Relation between source term and emergency planning for nu- 
clear power plants, 18:8612 (R;CN;In Chinese) 

SOUTH KOREA 
See REPUBLIC OF KOREA 
SOUTHEAST REGION 
See USA 
SOUTHWEST REGION 
See USA 
SOVIET UNION 
See USSR 
SOYBEANS 

The possible effect of gamma radiation on the improvement of 
yield and early maturity in two soybean cultivars, 18:10388 
(R;SY;In Arabic) 

SPACE 

See also MATHEMATICAL SPACE 

instrumentation and control for space reactors, 18:8884 (R;US) 
SPACE CHARGE 

Nonlinear space charge effect of bunched beam in linac, 
18:9924 (R;CN) 

SPACE HEATING 

As-operated heat loss coefficients of residential buildings in the 
Pacific Northwest: An analysis of empirical space-heating en- 
ergy data, 18:9266 (R;US) 

Energy consumption in dwellings and service buildings 1970- 
1990: A comparison of outcome, energy prognoses and 


energy conservation targets during the 1980s, 18:9179 
(R;SE;In Swedish) 
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SPACE LATTICES 
See CRYSTAL LATTICES 
SPACE POWER REACTORS 
See also SPACE PROPULSION REACTORS 
Applicability of trends in nuclear safety analysis to space nu- 
clear power systems, 18:8982 (R;US) 
Combined-Brayton cycle, space nuclear power systems, 
18:8773 (R;FR) 
Instrumentation and control for space reactors, 18:8884 (R;US) 
The Thermionic Fuel Element Verification Program: Technical 
progress and future plans, 18:8778 (R;US) 
Thermal analysis of the FSP-1RR irradiation test, 18:8779 (R;US) 
SPACE PROPULSION REACTORS 
Assessment of the facilities on Jackass Flats and other Nevada 
Test Site facilities for the new nuclear rocket program, 
18:8777 (R;US) 
Effluent treatment options for nuclear thermal propulsion system 
ground tests, 18:8893 (R;US) 
Instrumentation and control for space reactors, 18:8884 (R;US) 
SPACE REFLECTION 
See P INVARIANCE 
SPACE VEHICLE COMPONENTS 
Research and development of solar thermal energy system.: 
Fundamental research on solar materials, 18:8263 (IA;JP;In 
Japanese) 
Research and development of solar thermal energy system.: 
Fundamental research on solar materials, 18:8266 (IA;JP) 
SPACE VEHICLES 
A comparison of the Space Station version of ASTROMAG with 
two free-flyer versions, 18:9811 (R;US) 
A reactor-pumped laser as primary power for “nuclear” rocket 
engines, 18:9820 (R;US) 
Mechanical Working Group meeting minutes, 18:10159 (R;US) 
Subroutine functions for generating animation data, 18:9276 
(R;JP;in Japanese) 
SPACE-TIME 
The parametric manifold picture of space-time, 18:10723 (R;HU) 
SPARK IGNITION ENGINES 
Advantages of natural gas as a vehicular fuel, 18:9349 (R;US) 
Controlling chaos in spark-ignition engines, 18:9328 (R;US) 
SPARTICLES 
Nuclear interaction rates for dark matter detectors, 18:10667 
(R;US) 
Status and future prospects for supersymmetry at the Tevatron, 
18:10673 (R;US) 
SPECIAL PRODUCTION REACTORS 
See also C REACTOR 
K REACTOR 
L REACTOR 
Reactor Materials Program probability of indirectly-induced fail- 
ure of L and P reactor process water piping, 18:8998 (R;US) 
Trip report: Argonne National Laboratory, December 4, 1952, 
18:8917 (R;US) 
SPECIAL RELATIVITY THEORY 
See RELATIVITY THEORY 
SPECIFIC GRAVITY 
See DENSITY 
SPECIFIC VOLUME 
See DENSITY 
SPECIFIC WEIGHT 
See DENSITY 
SPECTROSCOPY 
See also EMISSION SPECTROSCOPY 
MASS SPECTROSCOPY 
Neutron diffusion study of the crystal field action on the Er* ion 
in supraconductors with high critical temperature, 18:9634 
(R;CH;In French) 
SPENT FUEL CASKS 
Application of robotic handling concepts to spent nuclear fuel 
storage and transport systems, 18:7894 (R;US) 
Conservatism of RADTRAN line-source model for estimating 
worker exposures, 18:8090 (R;US) 
Stress analysis of closure bolts for shipping casks, 18:9814 
(R;US) 


SPENT FUEL ELEMENTS 
Coolant chemistry in nuclear power plants in the Republic of Ko- 
rea, 18:8622 (RA;XA) 
Dose rates around a transport container for spent fuel elements, 
18:9784 (R;DE;In German) 
SPENT FUEL STORAGE 
See also DRY STORAGE 
MONITORED RETRIEVABLE STORAGE 
Argentina 
Spent fuel storage in Argentina, 18:7872 (RA;XA) 
Canada 
Wet storage of spent fuel in Canada, 18:7874 (RA;XA) 
Casks 
Dry storage of spent fuel in Canada, 18:7873 (RA;XA) 
Economical dry storage of spent CANDU fuel in the CANSTOR 
module monolith, 18:9802 (IA;CA) 
Containers 
A mechanistic study of the uniform corrosion of copper in com- 
pacted clay-sand soil, 18:7900 (R;CA) 
Assessment of materials for containment of nuclear fuel waste: 
Environment-sensitive fracture of titanium, 18:7901 (R;CA) 
Dry Storage 
Extended storage of spent fuel: Final report of a co-ordinated 
research programme on the behaviour of spent fuel and stor- 
age facility components during long term storage (BEFAST-II) 
1986-1991, 18:7871 (R;XA) 
Italian activities in spent fuel management, 18:7878 (RA;XA) 
Federai Republic Of Germany 
LWR spent fuel management in the Federal Republic of Ger- 
many, 18:7876 (RA;XA) 
Finland 
Spent fuel management in Finland (Status March 1991), 
18:7875 (RA;XA) 
Fuel Storage Pools 
Extended storage of spent fuel: Final report of a co-ordinated 
research programme on the behaviour of spent fuel and stor- 
age facility components during long term storage (BEFAST-II) 
1986-1991, 18:7871 (R;XA) 
Wet storage of spent fuel in Canada, 18:7874 (RA;XA) 
Hungary 
Spent fuel management in Hungary: Improvement of water stor- 
age technology of spent fuel, 18:7877 (RA;XA) 
Raly 
Ktalian activities in spent fuel management, 18:7878 (RA;XA) 


LWR spent fuel management in Japan, 18:7879 (RA;XA) 
Republic Of Korea 
Spent fuel management in the Republic of Korea, 18:7880 
(RA;XA) 
Storage Facilities 
Economical dry storage of spent CANDU fuel in the CANSTOR 
Module monolith, 18:9801 (IA;CA) 
USA 
Status of spent fuel storage in the United States of America, 
18:7882 (RA;XA) 
United Kingdom 
National strategy in the United Kingdom, 18:7847 (RA;XA) 
Ussr 
Spent fuel management in the Union of Soviet Socialist Re- 
publics, 18:7881 (RA;XA) 
SPENT FUELS 
Evaluation of methods for decladding LWR fuel for a 
pyroprocessing-based reprocessing plant, 18:7861 (R;US) 
Extended storage of spent fuel: Final report of a co-ordinated 
research programme on the behaviour of spent fuel and stor- 
age facility components during long term storage (BEFAST-II) 
1986-1991, 18:7871 (R;XA) 
LWR spent fuel management in Japan, 18:7879 (RA;XA) 
National strategy in the United Kingdom, 18:7847 (RA;XA) 
Spent fuel management in the Republic of Korea, 18:7880 
(RA;XA) 
Use of a commercial heat transfer code to predict horizontally 
oriented spent fuel rod temperatures, 18:7895 (R;US) 
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SPENT SHALES 


SPENT SHALES 

Modeling of hydrologic conditions and solute movement in 
processed oil shale waste embankments under simulated cli- 
matic conditions, 18:7786 (R;US) 

SPERMATOGONIA 

Kinetics of radiation-induced apoptosis of rat spermatogonia, 

18:10470 (IA;AU) 
SPIN 

Completely integrable chains of spin 1, 18:10746 (R;UA;In Rus- 
sian) 

Neutron scattering investigation of the spin dynamics in the 
high temperature superconducting system YBajCu3QOg¢,,, 
18:11234 (R;FR) 

Research and development of photovoltaic power system.: Re- 
search and development of amorphous solar cells (study of 
new silicon-based amorphous materials), 18:8290 (IA;JP;In 
Japanese) 

Research and development of photovoltaic power system.: Re- 
search and development of amorphous solar cells (study on 
new silicon-based amorphous materials), 18:8306 (IA;JP) 

Research and development of photovoltaic power system.: Re- 
search and development of amorphous solar cells (study of 
new silicon-based amorphous materials), 18:8290 (IA;JP;In 
Japanese) 

SPIN GLASS STATE 

Moessbauer evidence of a reentrant spin-glass phase in the 
Fe4sAlosMngp disordered BCC alloy, 18:9457 (IA;AR) 

Study of Fe2TiOs spin glass by 5’Fe and ''®Sn Moessbauer 
spectroscopy, 18:11189 (IA;AR) 

SPIN ORIENTATION 

Non-perturbative calculation of equilibrium polarization of stored 

electron beams, 18:9935 (R;JP) 
SPIN WAVES 
Cross-over from 3-D to 2-D spin-wave excitations in ultra-thin 
(110) Fe/(111)Ag muttilayers, 18:11202 (IA;AR) 
SPIN-OFF 
See TECHNOLOGY TRANSFER 
SPINOR SYMMETRY 
See BOSON-FERMION SYMMETRY 
SPINORS 

Spin tracking in circular accelerators using spinor formalism, 
18:9918 (R;FR) 

The spin-1/2 XXZ Heisenberg chain, the quantum algebra 
U,[si(2)], and duality transformations for minimal models, 
18:10736 (R;IL) 

SPLINE FUNCTIONS 
Flexible cubic spline interpolation, 18:11468 (R;US) 
SPOIL BANKS 

Modeling of hydrologic conditions and solute movement in 
processed oil shale waste embankments under simulated cli- 
matic conditions, 18:7786 (R;US) 

SPRAY COATING 

INEL spray-forming research, 18:9161 (R;US) 
SPRAY PONDS 

See SPRAYS 
SPRAYED COATINGS 

Structure determination of thermal-spray materials using syn- 
chrotron x-ray microtomography, 18:9857 (R;US) 

SPRAYS 
A study of plutonium and americium concentrations in seaspray 
on the southern Scottish coast, 18:7789 (R;GB) 
SQUARE-WELL POTENTIAL 
New algorithms of spectral management, 18:10604 (R;RU) 
SQUID DEVICES 
Stable film squids with bridge contacts of In-Sn alloy, 18:10040 
(R;UA;In Russian) 
SR-OF REACTOR 
See ZERO POWER REACTORS 
SRM 
See CALIBRATION STANDARDS 
STACKS 


Development of techniques for fuel cell power generation.: Cur- 
rent status of research and development of molten carbonate 
fuel cell power generation system, 18:9217 (RA;JP) 
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STAINLESS STEEL-18-4-1 
See STAINLESS STEELS 
STAINLESS STEEL-19-9DL 
See STAINLESS STEELS 
STAINLESS STEEL-304 

Assessment of susceptibility of Type 304 stainless steel to inter- 
granular stress corrosion cracking in simulated Savannah 
River Reactor environments, 18:8977 (R;US) 

Formability of type 304 stainless steel sheet, 18:9513 (R;US) 

Irradiation-induced sensitization of austenitic stainless steel in- 
core components, 18:9033 (RA;US) 

STAINLESS STEEL-304L 

GTAW penetration based on electrode tip location versus weld 

joint center line, 18:10166 (R;US) 
STAINLESS STEEL-316 

Consideration of history dependent damage in creep crack 

growth, 18:9389 (R;US) 
STAINLESS STEEL-440 
Friction microprobe investigation of particle layer effects on slid- 
ing friction, 18:9329 (R;US) 
STAINLESS STEEL-Z2CND17-12 
See STEEL-CR17NI12MO3-L 
STAINLESS STEEL-Z3CND17-12 
See STEEL-CR17NI12MO3-L 
STAINLESS STEEL-Z6CND17-12 
See STEEL-CR17NI12MO3 
STAINLESS STEELS 

See also CHROMIUM STEELS 

Comparison of elastic and inelastic analyses, 18:7888 (R;US) 

Development of a replacement for trichloroethylene in the two- 
stage cleaning process, 18:10167 (R;US) 

Heavy-section steel technology program overview, 18:9018 
(RA;US) 

Long-term embrittlement of cast duplex stainless steels in LWR 
systems: Semiannual report, Aprit+-September 1991, Volume 
6, No. 2, 18:8825 (R;US) 

ORNL-4(B)-Coal conversion and utilization plant support ser- 
vices, 18:9506 (RA;US) 

Phase transformations induced by implantation of '*C ions into 
a-Fe and AISI 304 and 316 stainless steels studied by CEMS 
(conversion electron Moessbauer spectroscopy) and SEM 
(scanning electron microscopy), 18:9427 (IA;AR) 

Studies on geothermal material development, 18:8517 (IA;JP) 

Studies on geothermal material development, 18:8509 (IA;JP;in 
Japanese) 

WHC-2-Electro-spark deposited coatings for protection of mate- 
rials in sulfidizing atmospheres, 18:9497 (RA;US) 

STANDARD MAN 
See REFERENCE MAN 
STANDARD MODEL 

Current status of rare kaon decay experiments at Brookhaven, 
18:10909 (RA;US) 

HERA the new frontier, 18:10039 (RA;US) 

Relativistic quantum mechanics, QED and QCD, 18:10731 
(RA;GB) 

Selected topics in phenomenology of the standard model, 
18:10794 (RA;GB) 

The AS = 1 effective non-leptonic Lagrangian in the standard 
model: Dimension eight operators, 18:10755 (R;XA) 

The standard model and beyond, 18:10793 (RA;GB) 

STANDARD REFERENCE MATERIALS 

See CALIBRATION STANDARDS 

STANDING CROP 
See BIOMASS 
STANFORD LINEAR COLLIDER 

Beam parameters of a possible emittance-dynamics test area 
for NLC studies at the SLC, 18:9944 (R;US) 

Experience with wire scanners at SLC, 18:10022 (R;US) 

The introduction of trajectory oscillations to reduce emittance 
growth in the SLC linac, 18:9942 (R;US) 

STANFORD LINEAR COLLIDER DETECTOR 

Performance of the SLD Barrel CRID during the 1992 physics 

data run, 18:10127 (R;US) 








STARS 
See also NEUTRON STARS 
Hamiltonian structure of the Viasov-Einstein system and the 
problem of stability for spherical relativistic star clusters, 
18:10620 (R;US) 
Interaction of externally-driven acoustic waves with compress- 
ible convection, 18:10657 (R;US) 
Neutron stars, strange stars, and the nuclear equation of state, 
18:10663 (R;US) 
STATE BUILDINGS 
See PUBLIC BUILDINGS 
STATE DIAGRAMS 
See PHASE DIAGRAMS 
STATIC LOADS 
Verification of wind turbine design codes with the Dutch 'Hand- 
book Wind Data for Wind Turbine Design’, 18:8539 (R;NL) 
STATISTICAL MECHANICS 
Progress report Jun 1990 - May 1992, 18:10619 (R;FR;In French) 
STATISTICS 
Some common terminology in statistics and epidemiology, 
18:11593 (RA;US) 
STEADY-STATE FUSION REACTORS 
Steady state tokamak sustained by Bootstrap current without 
seed current, 18:11431 (R;JP) 
STEAM 
Studies on production of hydrogen.: Study on high temperature 
water vapor electrolysis, 18:8192 (IA;JP) 
Studies on production of hydrogen.: Study on high temperature 
water vapor electrolysis, 18:8190 (JA;JP;in Japanese) 
Studies on production of hydrogen.: Study on high temperature 
water vapor electrolysis, 18:8192 (IA;JP) 
Studies on safety of hydrogen.: Study of hydrogen combusting 
turbines, 18:8571 (IA;JP) 
Studies on safety of hydrogen.: Study of hydrogen combusting 
turbines, 18:8570 (IA;JP;In Japanese) 
Studies on safety of hydrogen.: Study of hydrogen combusting 
turbines, 18:8571 (IA;JP) 
STEAM COOLANT 
See STEAM 
STEAM GENERATORS 
Corrosion in primary coolant systems, 18:8628 (RA;XA) 
Improved eddy-current inspection for steam generator tubing, 
18:9026 (RA;US) 
Performance demonstration requirements for eddy current 
steam generator tube inspection, 18:9060 (R;US) 
STEAM INJECTION 
Characterization of surfactants in the presence of oil for steam 
foam application, 18:7725 (R;US) 
STEAM REFORMER PROCESSES 
Evaluation of ceramic materials for an advanced steam- 
methane reformer, 18:9557 (R;US) 
STEAM SUPERHEATERS 
See SUPERHEATERS 
STEEL INDUSTRY 
See METAL INDUSTRY 
STEEL-O00KH25 
See STAINLESS STEELS 
STEEL-000KH28 
See STAINLESS STEELS 
STEEL-OOKH20N32T 
See STAINLESS STEELS 
STEEL-O3KH13AG13 
See STAINLESS STEELS 
STEEL-08G2SFB 
See CARBON STEELS 
STEEL-OKH18G8N2T - 
See STAINLESS STEELS 
STEEL-12KH2MV8FB 
See STEELS 
STEEL-12KH2V5FB 
See STEELS 
STEEL-15KHG2SFMR 
See CHROMIUM-MOLYBDENUM STEELS 


STORAGE DEVICES (DATA) 


STEEL-18MNV6 

See STEELS 
STEEL-1KH12V2MF 

See CHROMIUM STEELS 
STEEL-20KHMF 

See CHROMIUM-MOLYBDENUM STEELS 
STEEL-2KH8V8M2K8 

See CHROMIUM-MOLYBDENUM STEELS 
STEEL-38KHSMSFA 

See CHROMIUM-MOLYBDENUM STEELS 
STEEL-9KHS 

See CHROMIUM STEELS 
STEEL-CR17NI12MO03 

See also STAINLESS STEEL-316 

Electrochemical corrosion behavior of spectrally tailored neutron 
irradiated stainless steel, 18:9477 (R;JP;in Japanese) 

Electrochemical corrosion behavior of stainiess steel irradiated 
in FBR, 18:9476 (R;JP;In Japanese) 

Irradiation assisted stress corrosion cracking of stainless steel 
irradiated in FBR, (1), 18:9475 (R;JP;in Japanese) 

STEEL-CR17NI12MO03-L 
Study of interactions between liquid lead-lithium alloy and 
austenitic and martensitic steels, 18:9372 (R;FR;in French) 
STEEL-DIN-1-4919 
See STEEL-CR17NI12MO3 
STEEL-KH13S2YU2BT 
See CHROMIUM STEELS 
STEEL-R18 
See CHROMIUM STEELS 
STEEL-Z10CDV7 
See CHROMIUM-MOLYBDENUM STEELS 
STEELS 
See also AUSTENITIC STEELS 
CARBON STEELS 
FERRITIC STEELS 
LOW ALLOY STEELS 
MARTENSITIC STEELS 

Codeposition of chromium and silicon onto iron-base alloys via 
pack cementation, 18:9508 (R;US) 

Comparison of J, and J-R curves for short crack and tensilely 
loaded specimen geometries of a high strength structural 
steel, 18:9489 (R;US) 

Grain boundary chemistry effects on environment-induced crack 
growth of iron-based alloys, 18:9510 (R;US) 

LBL-3-Wastage of steels in the erosion-corrosion (E-C) environ- 
ments of fluidized bed combustors, 18:9499 (RA;US) 

Mathematical modelling of post combustion in Dofasco’s KOBM, 
18:9403 (R;US) 

Simultaneous chromizing-aluminizing coating of low alloy steels 
by a halide-activated pack cementation process, 18:9507 
(R;US) 

UND-3-A study of erosive particle rebound parameters, 18:9504 
(RA;US) 

STELLARATORS 

See also JIPPT-2 DEVICE 

A high performance spectral code for nonlinear MHD stability, 
18:11295 (R;US) 

Contributions to the 14th IEEE/NPSS Symposium on fusion en- 
gineering, 18:11397 (R;ES) 

Development of thermonuclear reactor concept based on stel- 
larator system, 18:11417 (R;UA;in Russian) 

STIMULATED EMISSION 

Stimulated emission from microspheres, 18:10774 (RA;IL) 
STORAGE (SPENT FUEL) 

See SPENT FUEL STORAGE 
STORAGE (WASTES) 

See WASTE STORAGE 
STORAGE BATTERIES 

See ELECTRIC BATTERIES 
STORAGE BATTERIES (LEAD-ACID) 

See LEAD-ACID BATTERIES 
STORAGE DEVICES (DATA) 

See MEMORY DEVICES 
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STORAGE FACILITIES 


STORAGE FACILITIES 

3718-F Alkali Metal Treatment and Storage Facility Closure 
Plan: Revision 1, 18:7925 (R;US) 

Neutron data error estimate of criticality calculations for lattice in 
shielding containers with metal fissionable materials, 18:9805 
(IA;RU;In Russian) 

Notice of construction for nonradioactive air emissions from the 
Hanford Waste Vitrification Plant, 18:10187 (R;US) 

STORAGE RINGS 
See also BROOKHAVEN RHIC 
HERA STORAGE RING 
PEP STORAGE RINGS 
SERPUKHOV TEVATRON 
SUPERCONDUCTING SUPER COLLIDER 
VEPP-3 

Construction and operation of a support facilities (Building 729) 
for operation/testing of a prototype accelerator/storage ring 
(XLS) and machine shop for the National Synchrotron Light 
Source at Brookhaven National Laboratory, Upton, New York: 
Environmental assessment, 18:10030 (R;US) 

Evaluation of ring impedance of the Photon Factory storage 
ring, 18:10036 (R;JP) 

First test of the Siberian Snake concept, 18:10031 (IA;RU) 

Low energy p physics at FNAL, 18:10678 (R;US) 

Non-perturbative calculation of equilibrium polarization of stored 
electron beams, 18:9935 (R;JP) 

STORES 

See COMMERCIAL BUILDINGS 
STOVER 

See AGRICULTURAL WASTES 
STRATEGIC PETROLEUM RESERVE 

Strategic Petroleum Reserve quarterly report, 18:7746 (R;US) 

Strategic Petroleum Reserve, annual site environmental report 
for calendar year 1991, 18:7747 (R;US) 

STREAMER SPARK CHAMBERS 
Optical structure of streamer image in laser illuminated streamer 
chamber, 18:10103 (R;RU;in Russian) 
STRENGTH (FRACTURE) 
See FRACTURE PROPERTIES 
STRESS ANALYSIS 
SHELLS: Thin Shell 3-d Structural Analysis, 18:11549 (CM;US) 
STRING MODELS 

See also SUPERSTRING MODELS 

The Casimir energy of the rigid string with massive ends, 
18:10719 (R;RU) 

STRONTIUM 82 

Production of strontium-82 and preparation of the rubidium-82 

generator, 18:8125 (RA;CH) 
STRONTIUM 90 

Contamination measurements 
18:10327 (R;AT;In German) 

Studies on inorganic exchanger: zirconium antimonate, 18:9711 
(R;IN) 

STRONTIUM COMPOUNDS 

See also STRONTIUM OXIDES 

Structure, stoichiometry and stability in magnetoplumbite and 6- 
alumina type ceramics; Technical progress report, 18:9558 
(R;US) 

STRONTIUM ISOTOPES 
See also STRONTIUM 82 
STRONTIUM 90 

Role of protons in the onset of deformation in the A~100 mass 

region, 18:10988 (IA;IN) 
STRONTIUM OXIDES 

High-T, superconducting thick films of Bi-(Pb)-Sr-Ca-Cu oxide 
prepared by a low pressure plasma spraying, 18:9542 (RA;US) 

Protection of a test magnet wound with a Ag/BSCCO high- 
temperature superconductor, 18:11271 (R;US) 

STRUCTURAL BUCKLING 
See DEFORMATION 
STRUCTURAL CHEMICAL ANALYSIS 
See also DNA SEQUENCING 
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Research and development of photovoltaic power system.: Re- 
search and development of amorphous solar cells (local 
structure in amorphous silicon), 18:8286 (IA;JP;In Japanese) 

Research and development of photovoltaic power system.: Re- 
search and development of amorphous solar cells (local 
structure in amorphous silicon), 18:8302 (IA;JP) 

Research and development of photovoltaic power system.: Re- 
search and development of amorphous solar cells (local 
structure in amorphous silicon), 18:8286 (IA;JP;In Japanese) 

Research and development of photovoltaic power system.: Re- 
search and development of amorphous solar cells (local 
structure in amorphous silicon), 18:8302 (iA;JP) 

Research and development of photovoltaic power system.: Re- 
search and development of amorphous solar cells (local 
structure in amorphous silicon), 18:8286 (IA;JP;in Japanese) 

Research and development of photovoltaic power system.: Re- 
search and development of amorphous solar cells (local 
structure in amorphous silicon), 18:8302 (IA;JP) 

STRUCTURAL MATERIALS 

See BUILDING MATERIALS 
STRUCTURE (CRYSTAL) 

See CRYSTAL STRUCTURE 
STRUCTURE FACTORS 

Technical development for the practical use of photovoltaic 
power system.: Research on compound semiconductor solar 
cell (stacked cell with superlattice structure), 18:8355 
(IA;JP;In Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Research on compound semiconductor solar 
cell (stacked cell with superlattice structure), 18:8411 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Research on compound semiconductor solar 
cell (stacked cell with superlattice structure), 18:8355 
(IA;JP;in Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Research on compound semiconductor solar 
cell (stacked cell with superlattice structure), 18:8411 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Research on compound semiconductor solar 
cell (stacked cell with superlattice structure), 18:8355 
(IA;JP;In Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Research on compound semiconductor solar 
cell (stacked cell with superlattice structure), 18:8411 (IA;JP) 

STRUCTURE FUNCTIONS 
New particle search and structure functions: 
18:10810 (R;US) 

STRUCTURES (BUILDINGS) 

See BUILDINGS 
STRUCTURES (MECHANICS) 

See MECHANICAL STRUCTURES 
STUDS 

See FASTENERS 
STYRENE POLYMERS 

See POLYSTYRENE 
SU-4 GROUPS 

A comment on the quark mixing in the supersymmetric 

SU(4),0(4) GUT model, 18:10795 (R;GB) 
SUBCONTRACTORS 
See CONTRACTORS 
SUBMARINES 
Nuclear-powered submarines: Potential environmental effects, 
18:8885 (R;CA) 
SUBSIDENCE (GROUND) 
See GROUND SUBSIDENCE 
SUBSTRATES 

Technical development for the practical use of photovoltaic 
power system.: Development of fabrication technology of thin 
type solar cells (technical development for the production of 
high purity silicon), 18:8389 (IA;JP) 

Technical development for the practical use of photovoltaic power 
system.: Development of fabrication technology of thin-type so- 
lar cells (developments of new casting and slicing technologies 
for high purity and low silicon phtovoltaic cell), 18:8388 (IA;JP) 


Group report, 





Technical development for the practical use of photovoltaic 
power system.: Development of fabrication technology of thin 
type solar cells (technical development for the production of 
high purity silicon), 18:8389 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Development of fabrication technology of thin 
type solar cells (technical development for the production of 
high purity silicon), 18:8332 (IA;JP;In Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Development of fabrication technology of thin 
type solar cells (high speed sheet formation technique), 
18:8390 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Development of fabrication technology of thin 
type solar cells (technical development for the production of 
high purity silicon), 18:8332 (IA;JP;in Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Development of fabrication technology of thin 
type solar cells (high speed sheet formation technique), 
18:8333 (IA;JP;In Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Development of fabrication technology of 
thin-type solar cells (developments of new casting and slicing 
technologies for high purity and low silicon phtovoltaic cell), 
18:8331 (IA;JP;in Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Research on compounds semiconductor so- 
lar cell (single crystal solar cells, AlGaAs/Ge semiconductor), 
18:8408 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Research on compound semiconductor solar 
cells (single crytal solar cells, (Ae,Ga)As semiconductor), 
18:8407 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Research on compounds semiconductor so- 
lar cell (single crystal solar cells, AlGaAs/Ge semiconductor), 
18:8352 (IA;JP;In Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Research on compound semiconductor solar 
cells (single crystal solar cells, (Ae,Ga)As semiconductor), 
18:8351 (IA;JP;in Japanese) 

SUBURBS 

See URBAN AREAS 
SUCROSE 

See SACCHAROSE 
SUGAR 

See SACCHAROSE 
SULFATE-REDUCING BACTERIA 

Development of a biotechnological process for the treatment of 

acid mine drainages. Final report, 18:7661 (I;DE;In German) 
SULFATES 
See also AMMONIUM SULFATES 
SODIUM SULFATES 

Development of a biotechnological process for the treatment of 
acid mine drainages. Final report, 18:7661 (1;DE;ln German) 

Recovery and recycling of limestone in LEC flue gas desulfur- 
ization: Final report, June 1, 1990—August 31, 1991, 18:7658 
(R;US) 

SULFUR 

Simultaneous SO./NO/particulate removal from coal combus- 
tion gas by solid-state electrochemical technology: Final 
report, 18:8586 (R;US) 

Sonic enhanced ash agglomeration and sulfur capture: Technical 
progress report, January 1992—March 1992, 18:7686 (R;US) 

SULFUR 32 REACTIONS 

Muttiplicity distributions in small phase-space domains in central 
nucleus-nucleus collisions, 18:11119 (R;DE) 

Production of charged kaons in proton-nucleus and nucleus- 
nucleus collisions at 200 GeV/nucleon, 18:11121 (R;DE) 

SULFUR 32 TARGET 

Multiplicity distributions in small phase-space domains in central 
nucleus-nucleus collisions, 18:11119 (R;DE) 

Production of charged kaons in proton-nucleus and nucleus- 
nucleus collisions at 200 GeV/nucleon, 18:11121 (R;DE) 


SUNSHINE PROJECT 
Energy Substitution 


SULFUR COMPOUNDS 

See also SULFATES 

Engineering development of advanced physical fine coal cleaning 
technologies: Froth flotation: Quarterly technical progress re- 
port No. 16, July 1, 1992—September 30, 1992, 18:8583 (R;US) 

SULFUR DIOXIDE 

A novel carbon-based process for flue gas cleanup: Fifth quar- 
terly technical progress report, July 1-September 30, 1992, 
18:7654 (R;US) 

Advanced coal reburning and sorbent injection, 18:7713 (R;US) 

An experimental investigation of the mass-transfer mechanisms 
in sulfur dioxide absorption in lime solutions, 18:10186 (R;US) 

Application of pulsed power and power modulation to the non- 
thermal plasma treatment of hazardous gaseous wastes, 
18:10219 (R;US) 

Characterization and control of exhaust gas from diesel engine 
firing coal-water mixture, 18:9331 (R;US) 

Comparative study of the reactions of metal oxides with H2S 
and SOz, 18:9728 (R;US) 

Handling, transport and dispersion of sorbent powder for in- 
furnace injection: Final report, June 1, 1990—June 30, 1991, 
18:7657 (R;US) 

Healy clean coal project: Technical quarterly progress report no. 
6, Apri-+-June 1992, 18:7704 (R;US) 

High SO2 removal efficiency testing: Technical progress report, 
18:7653 (R;US) 

Integrated low emission cleanup system for direct coal-fueled 
turbines (electrostatic agglomeration): Project quarterly re- 
port, January 1, 1992—March 31, 1992, 18:7648 (R;US) 

Kinetics and structural evolution of sorbents at high temperatures: 
Final report, June 1, 1990—June 30, 1991, 18:7656 (R;US) 

LIMB Demonstration Project Extension and Coolside Demon- 
stration: [Final report], 18:8582 (R;US) 

Simultaneous SO2/NO/particulate removal from coal combus- 
tion gas by solid-state electrochemical technology: Final 
report, 18:8586 (R;US) 

Sonic enhanced ash agglomeration and sulfur capture: Techni- 
cal progress report, April 1992—June 1992, 18:7541 (R;US) 

Sorbent production/modification/additives: Final report, June 1, 
1990—August 31, 1991, 18:7655 (R;US) 

SULFUR HYDRIDES 
See HYDROGEN SULFIDES 
SULFUR IONS 
Negative ion detachment cross sections: Interim progress re- 
port, 18:11166 (R;US) 
SULFUR SULFIDES 
See SULFUR 
SULFURIC ACID 

Remediation of TRU-contaminated soil by aqueous phase 

leaching and coprecipitation, 18:8075 (R;US) 
SUNFLOWERS 

Effects of ultraviolet radiation on Hibiscus rosa-sinensis, Beta 

vulgaris and Helianthus annuus, 18:10510 (R;SE) 
SUNSHINE PROJECT 
Coai Gasification 

Japan's Sunshine Project.: 1991 annual summary of coal lique- 
faction and gasification, 18:7565 (I;JP;ln Japanese) 

Japan's Sunshine Project.: 1991 annual summary of coal lique- 
faction and gasification, 18:7595 (I;JP) 

Coal Liquefaction 

Japan's Sunshine Project.: 1991 annual summary of coal lique- 
faction and gasification, 18:7595 (I;JP) 

Japan’s Sunshine Project.: 1991 annual summary of coal lique- 
faction and gasification, 18:7565 (I;JP;In Japanese) 

Documentation 

Japan's Sunshine Project.: 1991 annual summary of coal lique- 
faction and gasification, 18:7565 (1;JP;In Japanese) 

Japan’s Sunshine Project.: 1991 annual summary of coal lique- 
faction and gasification, 18:7595 (I;JP) 

Energy Substitution 

Japan’s Sunshine Project.: 1991 annual summary of compre- 
hensive research, 18:9165 (I;JP) 

Japan’s Sunshine Project.: 1991 annual summary of compre- 
hensive research, 18:9163 (|;JP;In Japanese) 
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Geothermal Energy 
Japan’s Sunshine Project.: 1991 annual summary of geother- 
mal energy R and D, 18:8486 (I;JP) 
Japan’s Sunshine Project.: 1991 annual summary of geother- 
mal energy R and D, 18:8485 (I;JP;In Japanese) 
Hydrogen 
Japan's Sunshine Project.: 1991 annual summary of hydrogen 
energy R and D, 18:8188 (I;JP) 
Japan's Sunshine Project.: 1991 annual summary of hydrogen 
energy R and D, 18:8191 (I;JP) 
Information Retrieval 
Research on patent information, 18:11598 (IA;JP;in Japanese) 
Research on patent information, 18:11599 (IA;JP) 
International Cooperation 
Japan’s Sunshine Project.: 1991 annual summary of compre- 
hensive research, 18:9163 (I;JP;In Japanese) 
Japan’s Sunshine Project.: 1991 annual summary of compre- 
hensive research, 18:9165 (I;JP) 
Japan’s Sunshine Project.: 1991 annual summary of solar en- 
ergy R and D program, 18:8262 (I;JP;in Japanese) 
Japan's Sunshine Project.: 1991 annual summary of solar en- 
ergy R and D program, 18:8265 (I;JP) 
Patents 
Research on patent information, 18:11599 (IA;JP) 
Research on patent information, 18:11598 (IA;JP;in Japanese) 
Photovoliaic Conversion 
Japan's Sunshine Project.: 1991 annual summary of solar en- 
ergy R and D program, 18:8265 (I;JP) 
Japan's Sunshine Project.: 1991 annual summary of solar en- 
ergy R and D program, 18:8262 (I;JP;in Japanese) 
Progress Report 
Japan’s Sunshine Project.: 1991 annual summary of geother- 
mal energy R and D, 18:8486 (1;JP) 
Japan's Sunshine Project.: 1991 annual summary of geother- 
mal energy R and D, 18:8485 (1;JP;in Japanese) 
Japan's Sunshine Project.: 1991 annual summary of solar en- 
ergy R and D program, 18:8265 (i;JP) 
Japan's Sunshine Project.: 1991 annual summary of solar en- 
ergy R and D program, 18:8262 (I;JP;In Japanese) 
Solar Cells 
Japan’s Sunshine Project.: 1991 annual summary of solar en- 
ergy R and D program, 18:8262 (I;JP;in Japanese) 
Japan's Sunshine Project.: 1991 annual summary of solar en- 
ergy R and D program, 18:8265 (I;JP) 
Solar Energy Conversion 
Japan’s Sunshine Project.: 1991 annual summary of solar en- 
ergy R and D program, 18:8265 (I;JP) 
Japan’s Sunshine Project.: 1991 annual summary of solar en- 
ergy R and D program, 18:8262 (1;JP;in Japanese) 
Solar Thermal Conversion 
Japan’s Sunshine Project.: 1991 annual summary of solar en- 
ergy R and D program, 18:8265 (1;JP) 
Japan's Sunshine Project.: 1991 annual summary of solar en- 
ergy R and D program, 18:8262 (1;JP;In Japanese) 
SUPER PHENIX REACTOR 
Creys-Maiville nuclear plant. Simulation of the cold plenum 
thermal-hydraulics. 12 zone model presentation, 18:8772 
(R;FR;In French) 
SUPERALLOYS 
See HEAT RESISTING ALLOYS 
SUPERCOMPUTERS 
A note on CGS method, 18:11499 (RA;US) 
An implicitly restarted Arnoldi method for large scale eigenvalue 
problems, 18:11493 (RA;US) 
SUPERCONDUCTING COILS 
Analysis of magnetic energy stored in superconducting coils 
with and without ferromagnetic inserts, 18:11233 (R;US) 
Manufacture and evaluation of tin core modified jelly roll cables 
for the US-DPC, 18:11237 (RA;US) 
Nb3Sn PF coil development at MIT, 18:11243 (RA;US) 
Thermal contraction of fiberglass-epoxy sample mandrels and 
its effect on critical-current measurements, 18:9387 (RA;US) 
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SUPERCONDUCTING CYCLOTRONS 
Labeled-compound production system with superconducting cy- 
clotron, 18:8115 (RA;CH) 
SUPERCONDUCTING DEVICES 
See also SQUID DEVICES 
SUPERCONDUCTING GENERATORS 
SUPERCONDUCTING MAGNETS 

Development of superconducting technology.: Research and 
development of superconducting technology for application to 
electric power generation, 18:11269 (RA;JP) 

Proceedings of the sixth Japan—US workshop on high-field 
superconducting materials and standard procedures for high- 
field superconducting materials testing, 18:11236 (R;US) 

The FENIX Magnet Facility, 18:11238 (RA;US) 

SUPERCONDUCTING FILMS 

Evolution and dynamics of excimer 
YBa2Cu307_,5 plumes, 18:9581 (R;US) 

Growth and characterization of laser-deposited superconducting 
Bi-Sr-Ca-Cu-O thin films, 18:9580 (R;US) 

High-T-superconducting thick films of Bi-(Pb)-Sr-Ca-Cu oxide 
prepared by a low pressure plasma spraying, 18:9542 (RA;US) 

Preparation and characterization of high-T; superconducting 
thin films with high critical current densities, 18:9587 (1;DK) 

SUPERCONDUCTING GENERATORS 

Development of superconducting techniques.: Application of su- 
perconducting techniques to power systems, 18:11250 
(IA;JP;In Japanese) 

Development of superconducting technology.: Research and 
development of superconducting technology for application to 
electric power generation, 18:11269 (RA;JP) 

SUPERCONDUCTING MAGNETS 

A comparison of the Space Station version of ASTROMAG with 
two free-flyer versions, 18:9811 (R;US) 

Design considerations for ITER magnet systems, 18:11244 
(RA;US) 

Mechanical test of the model coil wound with large conductor, 
18:11422 (R;JP;In Japanese) 

Muttiple coil pulsed magnetic resonance method to measure the 
SSC bending magnet multipole moments: Progress report, 
February 1, 1991—May 31, 1992, 18:11246 (R;US) 

Operation of a forced flow superfluid helium test facility and first 
results, 18:11382 (R;FR) 

Pressure relief radial passages for SSC, 18:9954 (R;US) 

Protection of a test magnet wound with a Ag/BSCCO high- 
temperature superconductor, 18:11271 (R;US) 

SSC conceptual design: Attachment B, Magnet design details, 
18:10029 (R;US) 

Status of the SSC superconducting magnets, 18:10028 (R;US) 

SUPERCONDUCTING QUANTUM INTERFERENCE DEVICES 

See SQUID DEVICES 


SUPERCONDUCTING SUPER COLLIDER 

Conceptual design of the Superconducting Super Collider, 
18:9913 (R;US) 

Future hadron collider: The SSC, 18:9912 (R;US) 

Low-voltage-swing CMOS transceivers, 18:10027 (R;US) 

MX\ibus data throughput tests, 18:10026 (R;US) 

Resonance excitation of the SSC beam halo by rf voltage 
pulses, 18:9949 (R;US) 

SSC conceptual design: 
18:9914 (R;US) 

SSC conceptual design: Attachment C, Conventional facilities, 
18:9915 (R;US) 

SSC overview, 18:9911 (R;US) 

Status of the SSC superconducting magnets, 18:10028 (R;US) 

Technical design of a detector to be operated at the Supercon- 
ducting Super Collider, 18:10124 (R;US) 

[Progress report of the silicon for the Superconducting Supercol- 
lider grant, September 1—December 31, 1991], 18:11247 
(R;US) 

SUPERCONDUCTING WIRES 
Casting 

Fabrication of multifilamentary Nb3Al and Nb3(Al,Ge) wires 

through a modified jelly roll process, 18:9382 (RA;US) 


laser vaporized 


Attachment A, Parameters list, 





Superconducting filaments and ribbon produced by suspension 
spinning and tape casting: Final report, 18:9612 (R;NL) 
Ceramics 
Research on oxide superconducting wire, 18:9525 (RA;FR) 
Cooling 
Estimates of AC losses in ITER PF magnets, 18:11239 (RA;US) 
Critical Current 
Manufacture and evaluation of tin core modified jelly roll cables 
for the US-DPC, 18:11237 (RA;US) 
Crystal Structure 
Research on oxide superconducting wire, 18:9525 (RA;FR) 
Current Density 

Development of superconducting techniques.: Application of su- 
perconducting techniques to power systems, 18:11250 
(IA;JP;In Japanese) 

High critical current density in multifilaamentary NbTi supercon- 
ducting wires, 18:11240 (RA;US) 

Strain effects in Nb3A!l muttifilamentary superconductors, 
18:9386 (RA;US) 

Transverse stress effect on the critical current of internal tin and 
bronze process Nb3Sn superconductors, 18:11242 (RA;US) 

Diffusion Length 

Composite-processed multifilamentary Nb3Al superconducting 

wires with Al-5at%Mg alloy cores, 18:11241 (RA;US) 
Extrusion 

High field properties of superconducting Nb3Al wires prepared 

by several processes, 18:9383 (RA;US) 
Fabrication 

Advances in high J. powder metallurgy process Nb3Sn and 
Nb3Al, 18:9384 (RA;US) 

Research on oxide superconducting wire, 18:9525 (RA;FR) 

Hysteresis 

Manufacture and evaluation of tin core modified jelly roll cables 

for the US-DPC, 18:11237 (RA;US) 
Manutacturing 

Composite-processed multifilamentary Nb3Al superconducting 

wires with Al-5at%Mg alloy cores, 18:11241 (RA;US) 
Metals 

Development of superconducting technology.: Research and 
development of superconducting technology for application to 
electric power generation, 18:11269 (RA;JP) 

Oxides 

Development of superconducting technology.: Research and 
development of superconducting technology for application to 
electric power generation, 18:11269 (RA;JP) 

Power Losses 

Development of superconducting techniques.: Application of su- 
perconducting techniques to power systems, 18:11250 
(IA;JP;In Japanese) 

Sintering 

Manufacturing processes and critical current densities of high 

T-oxide superconductors, 18:9545 (RA;US) 
Stress Analysis 

The effect of transverse stress on the critical current of Nb3Sn 
cable-in-conduit superconductors, 18:9385 (RA;US) 

Transverse stress effect on the critical current of internal tin and 
bronze process Nb3Sn superconductors, 18:11242 (RA;US) 

SUPERCONDUCTORS 
See also HIGH-TC SUPERCONDUCTORS 
TYPE-I| SUPERCONDUCTORS 

Dependence of J; on the bronze to Nb ratio and the filament size 
in bronze processed Nb3Sn conductors, 18:9378 (RA;US) 

Design considerations for ITER magnet systems, 18:11244 
(RA;US) 

Development of superconducting techniques.: Application of su- 
perconducting techniques to power systems, 18:11250 
(IA;JP;in Japanese) 

How to determine H,; of high T. oxide superconductors, 
18:11235 (R;CN) 

Irradiation effect of superconductors for fusion application, 
18:9379 (RA;US) 

Magnetization of internal-tin processed Nb3Sn wire, 18:9380 
(RA;US) 


SURFACE AREA 


Moessbauer spectroscopy and muon spin relaxation in semi- 
conducting YBa2(Cu,_,Fex)30¢6,5, 18:9563 (IA;AR) 

Moessbauer spectroscopy in the characterisation of new materi- 
als and solids made by novel methods of synthesis, 18:9688 
(IA;AR) 

Proceedings of the sixth Japan—US workshop on high-field 
superconducting materials and standard procedures for high- 
field superconducting materials testing, 18:11236 (R;US) 

Proposed study on the effect of sample bonding techniques on 
the measured critical current of Nb3Sn superconductors, 
18:9388 (RA;US) 

Superconducting oxides and related compounds, 
(IA;AR) 

VAMAS interlaboratory comparisons of critical current vs. strain 
in NbgSn, 18:9546 (RA;US) 

SUPERCRITICAL FLOW 
See TURBULENT FLOW 
SUPERFLUIDITY 
On the doubling of hydrodynamic theorems in relativistic theory 
of superfluidity, 18:11273 (R;UA;In Russian) 
SUPERGRAVITY 
2D supergravity and integrable systems, 18:10692 (R;XA) 
SUPERHEATERS 

Development of high efficiency waste power generation technol- 
ogy.: Development of corrosion-resistant superheater, 
18:8572 (IA;JP;in Japanese) 

SUPERLATTICES 

Eftect of high frequency field on the transport properties of su- 

perlattice, 18:11181 (R;XA) 
SUPERSTRING MODELS 
Aspects of nonrenormalizable terms in a superstring standard- 
like models, 18:10735 (R;IL) 
SUPERSYMMETRIC PARTICLES 
See SPARTICLES 
SUPERSYMMETRY 

Noncompact extension of one-dimensional supersymmetry and 
spinning particle, 18:10718 (R;RU) 

On square root of Hamilton’s equations for supersymmetric sys- 
tems, 18:10725 (R;UA) 

Status and future prospects for supersymmetry at the Tevatron, 
18:10673 (R;US) 

SUPERVOLTAGE RADIOTHERAPY 

See RADIOTHERAPY 

SUPPLY AND DEMAND 

An analysis of Canada-US natural gas trade using the AGAS 
energy model, 18:7756 (RA;US) 

Description of the Lewin Natural Gas Model, 18:7755 (RA;US) 

EMF 9 scenarios Canadian natural gas: Potential demand and 
supply, 18:7757 (RA;US) 

Gas analysis modeling system forecast for the Energy Modeling 
Forum North American Natural Gas Market Study, 18:7754 
(RA;US) 

implementing the EMF 9 gas trade scenarios and interpreting 
the results, 18:7758 (RA;US) 

Research and development of utilization technology of solar 
thermal system for industrial and other use.: Feasibility study 
for energy self sufficient cities (solar cities), 18:8275 (IA;JP;In 
Japanese) 

Research and development of utilization technology of solar 
thermal system for industrial and other use.: Feasibility study 
for energy self sufficient cities (solar cities), 18:8276 (IA;JP) 

SUPPORTS 

A modal test of a space-truss for structural parameter identifica- 
tion, 18:10144 (R;US) 

Consequence evaluation of radiation embrittlement of Trojan re- 
actor pressure vessel supports, 18:9021 (RA;US) 

SUPPORTS (CATALYST) 
See CATALYST SUPPORTS 
SURFACE AREA 

Technical development for the practical use of photovoltaic 
power system.: Development of fabrication technology of 
amorphous silicon solar cells (fabrication technology of large 
amorphous silicon solar cells), 18:8440 (IA;JP) 


18:9562 
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SURFACE AREA 








Technical development for the practical use of photovoltaic 
power system.: Development of fabrication technology of 
amorphous silicon solar cells (fabrication technology of large 
amorphous silicon solar cells), 18:8342 (IA;JP;In Japanese) 


SURFACE COATING 

See also SPRAY COATING 

Development of coal-based hydrogen production technology.: 
Evaluation of advanced materials by in-plant test, 18:7619 
(IA;JP) 

Development of coal-based hydrogen production technology.: 
Evaluation of advanced materials by in-plant test, 18:7590 
(IA;JP;In Japanese) 

Development of coal-based hydrogen production technology.: 
Evaluation of advanced materials by in-plant test, 18:7619 
(IA;JP) 

Development of coal-based hydrogen production technology.: 
Evaluation of advanced materials by in-plant test, 18:7590 
(IA;JP;iIn Japanese) 

Development of coal-based hydrogen production technology.: 
Evaluation of advanced materials by in-plant test, 18:7619 
(IA;JP) 


SURFACE CONTAMINATION 
Correlation of out-core surface activities and primary water 
chemistry in WWER-440 reactors, 18:8641 (RA;XA) 
influence of the primary circuit water chemistry on out-core sur- 
face activities, 18:8642 (RA;XA) 
Quarterly environmental radiological survey summary, first quar- 
ter 1991: 100, 200, 300, and 600 areas, 18:8040 (R;US) 


SURFACE PROPERTIES 

See also SURFACE AREA 

Research and development of photovoltaic power system.: Re- 
search and development of high-efficiency solar batteries 
(research on surface recombination process), 18:8298 (IA;JP) 

Research and development of photovoltaic power system.: Re- 
search and development of high-efficiency solar batteries 
(research on surface recombination process), 18:8282 
(IA;JP;In Japanese) 

Research and development of photovoltaic power system.: Re- 
search and development of high-efficiency solar batteries 
(research on surface recombination process), 18:8298 (IA;JP) 

Research and development of photovoltaic power system.: Re- 
search and development of high-efficiency solar batteries 
(research on surface recombination process), 18:8282 
(IA;JP;in Japanese) 

Research and development of photovoltaic power system.: Re- 
search and development of high-efficiency solar batteries 
(research on surface recombination process), 18:8298 (IA;JP) 

Research and development of photovoltaic power system.: Re- 
search and development of high-efficiency solar batteries 
(research on surface recombination process), 18:8282 
(IA;JP;in Japanese) 

Research and development of photovoltaic power system.: Re- 
search and development of high-efficiency solar batteries 
(research on surface recombination process), 18:8298 (IA;JP) 

Research and development of photovoltaic power system.: Re- 
search and development of high-efficiency solar batteries 
(research on surface recombination process), 18:8282 
(IA;JP;In Japanese) 

Surface modifications for mechanical applications, 18:9447 
(IA;AR) 

SURFACE WATERS 
See also SEAS 
SWIMMING POOLS 

Dynamics of contamination of surface waters with natural ra- 
dionuclides in the region Yana - Dolni Bogrov, 18:10321 
(1;BG;In Bulgarian) 

Escarpment seeps at Shiprock, New Mexico, 18:8034 (R;US) 

Influence of the geotechnological uranium production on the 
content of uranium and radium 226 in waters near a sorbtion 
site, 18:10253 (1;BG;In Bulgarian) 

Savannah River Site environmental report for 1991, 18:8044 

(R;US) 

The tritium content of precipitation and surface water in Austria 

in 1991, 18:10318 (R;AT;In German) 
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SURFACE-ACTIVE AGENTS 

See SURFACTANTS 

SURFACES 
Ac Systems 

Large amplitude shape oscillations in a mercury drop using a 

drop tower, 18:9635 (R;JP;in Japanese) 
Charge Carriers 

Research and development of photovoltaic power system.: Re- 
search and development of high-efficiency solar batteries 
(research on surface passivation for high-efficiency silicon so- 
lar cells), 18:8283 (IA;JP;in Japanese) 

Research and development of photovoltaic power system.: Re- 
search and development of high-efficiency solar batteries 
(research on surface passivation for high-efficiency silicon so- 
lar celis), 18:8299 (IA; JP) 

Contamination 

Technical development for the practical use of photovoltaic 
power system.: Development of fabrication technology of 
amorphous silicon solar cells (high reliability production tech- 
nology (two-stacked cells)), 18:8343 (IA;JP;in Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Development of fabrication technology of 
amorphous silicon solar cells (high reliability production tech- 
nology (two-stacked cellis)), 18:8399 (IA;JP) 

Control 

Large amplitude shape oscillations in a mercury drop using a 

drop tower, 18:9635 (R;JP;in Japanese) 
Decontamination 

Effect of surface cleanliness of bearing steel on adhesive 
strength and tribological properties of sputter-deposited gold 
films, 18:9488 (R;JP;In Japanese) 

Electric Potential 

Large amplitude shape oscillations in a mercury drop using a 
drop tower, 18:9635 (R;JP;in Japanese) 

interfaces 

Research and development of photovoltaic power system.: Re- 
search and development of high-efficiency solar batteries 
(research on surface passivation for high-efficiency silicon so- 
lar cells), 18:8299 (IA;JP) 

Research and development of photovoltaic power system.: Re- 
search and development of high-efficiency solar batteries 
(research on surface passivation for high-efficiency silicon so- 
lar cells), 18:8283 (IA;JP;In Japanese) 

lon Collisions 

The 14th Werner Brandt workshop on charged particle penetra- 

tion phenomena, 18:11128 (R;US) 
Microstructure 

Research and development of photovoltaic power system.: Re- 
search and development of high-efficiency solar batteries 
(research on surface passivation for high-efficiency silicon so- 
lar cells), 18:8299 (iA;JP) 

Research and development of photovoltaic power system.: Re- 
search and development of high-efficiency solar batteries 
(research on surface passivation for high-efficiency silicon so- 
lar cells), 18:8283 (IA;JP;in Japanese) 

Optical Properties 

Research and development of photovoltaic power system.: Re- 
search and development of high-efficiency solar batteries 
(research on surface passivation for high-efficiency silicon so- 
lar cells), 18:8283 (IA;JP;In Japanese) 

Research and development of photovoltaic power system.: Re- 
search and development of high-efficiency solar batteries 
(research on surface passivation for high-efficiency silicon so- 
lar cells), 18:8299 (IA;JP) 

Passivation 

Research and development of photovoltaic power system.: Re- 
search and development of high-efficiency solar batteries 

(research on surface passivation for high-efficiency silicon so- 
lar cells), 18:8283 (IA;JP;In Japanese) 

Research and development of photovoltaic power system.: Re- 
search and development of high-efficiency solar batteries 
(research on surface passivation for high-efficiency silicon so- 
lar cells), 18:8299 (IA;JP) 










Silicon Oxides 

Research and development of photovoltaic power system.: Re- 
search and development of high-efficiency solar batteries 
(research on surface passivation for high-efficiency silicon so- 
lar cells), 18:8283 (IA;JP;In Japanese) 

Research and development of photovoltaic power system.: Re- 
search and development of high-efficiency solar batteries 
(research on surface passivation for high-efficiency silicon so- 
lar cells), 18:8299 (IA; JP) 

Space Charge 

Large amplitude shape oscillations in a mercury drop using a 

drop tower, 18:9635 (R;JP;in Japanese) 
Surface Tension 

Large amplitude shape oscillations in a mercury drop using a 

drop tower, 18:9635 (R;JP;in Japanese) 
Thin Films 

Research and development of photovoltaic power system.: Re- 
search and development of high-efficiency solar batteries 
(research on surface passivation for high-efficiency silicon so- 
lar cells), 18:8299 (IA; JP) 

Research and development of photovoltaic power system.: Re- 
search and development of high-efficiency solar batteries 
(research on surface passivation for high-efficiency silicon so- 
lar cells), 18:8283 (IA;JP;In Japanese) 

Two-Dimensional Calculations 
Surfaces allowing for fractional statistics, 18:10610 (R;IL) 
SURFACTANTS 

Characterization of surfactants in the presence of oil for steam 

foam application, 18:7725 (R;US) 
SURVEILLANCE 

Improvements to Technical Specifications surveillance require- 

ments, 18:9016 (R;US) 
SURVEILLANCE (RADIOACTIVITY) 
See RADIATION MONITORING 


SURVEY (RADIOACTIVITY) 
See RADIATION MONITORING 
SURVEYS 
See also GEOLOGIC SURVEYS 
Development of large-scale wind turbine generator system.: 
Evaluation and analyses, 18:8553 (IA;JP) 
Development of large-scale wind turbine generator system.: 
Evaluation and analyses, 18:8546 (IA;JP;in Japanese) 
Development of large-scale wind turbine generator system.: 
Evaluation and analyses, 18:8553 (IA;JP) 
Development of large-scale wind turbine generator system.: 
Evaluation and analyses, 18:8546 (IA;JP;in Japanese) 
Development of large-scale wind turbine generator system.: 
Evaluation and analyses, 18:8553 (IA;JP) 
Development of large-scale wind turbine generator system.: 
Evaluation and analyses, 18:8546 (IA;JP;in Japanese) 
Development of large-scale wind turbine generator system.: 
Evaluation and analyses, 18:8553 (iA;JP) 
Development of large-scale wind turbine generator system..: 
Evaluation and analyses, 18:8546 (iA;JP;In Japanese) 
Development of large-scale wind turbine generator system.: 
Evaluation and analyses, 18:8553 (IA;JP) 
SUSPENSIONS (FUEL) 
See FUEL SLURRIES 
SWEAT GLANDS 
See SKIN 
SWEDEN 
Energy consumption in dwellings and service buildings 1970- 
1990: A comparison of outcome, energy prognoses and 
energy conservation targets during the 1980s, 18:9179 
(R;SE;In Swedish) 
Energy in Sweden 1992, 18:9181 (I;SE) 
Energy in Sweden. Facts and figures 1992, 18:9182 (I;SE;In 
Swedish, English) 
Saving Swedish energy policy: the intelligence of public partici- 
pation, 18:9122 (R;AT) 
The Swedish electricity market: From monopoly to competition, 
18:9081 (R;SE) 


SYSTEM FAILURE ANALYSIS 


SWIMMING POOLS 

Efficient use of energy in public outdoor swimming poois, 
18:8468 (1;DE;in German) 

Solar heating for baths: 
Swedish) 

SWITCHES 

See also PLASMA SWITCHES 

Aging assessment of bistables and switches in nuclear power 
plants, 18:9055 (R;US) 

Damping of mechanical resonance and protection against grid 
failure for variable speed wind turbines (IRFLET), 18:8538 
(R;NL) 

Design and investigation of superconducting switches based on 
niobium-tin tape, 18:10615 (R;UA;in Russian) 

Monte Carlo modeling of solid-state photoswitches, 18:9886 
(R;US) 

SYDSVENSKA KRAFT AB REACTOR 2 

See BARSEBAECK-2 REACTOR 
SYMBOLIC LOGIC 

See MATHEMATICAL LOGIC 
SYMPOSIA 

See MEETINGS 
SYNCHROCYCLOTRONS 

See also DUBNA SYNCHROCYCLOTRON 

The EBCO technologies isotope production, 18:8114 (RA;CH) 
SYNCHROPHASOTRONS 

See SYNCHROTRONS 
SYNCHROTRON OSCILLATIONS 

Resonance excitation of the SSC beam halo by rf voltage 
pulses, 18:9949 (R;US) 

SYNCHROTRON RADIATION 

Conceptual design of vertical undulator, 18:10035 (R;JP;In 
Japanese) 

The experimental verification of the possibility to use 
synchrotron radiation for infrared spectroscopy in high tem- 
perature superconductors, 18:11265 (R;RU;in Russian) 

SYNCHROTRONS 
See also FERMILAB ACCELERATOR 
FERMILAB TEVATRON 
KEK SYNCHROTRON 
NSLS 
SATURNE 
SERPUKHOV TEVATRON 

Criteria of beam polarization conservation in accelerators with 
‘Siberian snakes’, 18:9926 (IA;RU;In Russian) 

Notes on amplitude function mismatch, 18:9948 (R;US) 

Particle tracking in E — ¢ space for synchrotron design and di- 
agnosis, 18:9925 (R;US) 

SYNOVIA 
See BONE JOINTS 
SYNTHESIS 

See also PHOTOSYNTHESIS 

Investigation study on evaluation of new energy technology and 
development, 18:8256 (iA;JP) 

Investigation study on evaluation of new energy technology and 
development, 18:8254 (IA;JP;in Japanese) 

Investigation study on evaluation of new energy technology and 
development, 18:8256 (IA;JP) 

Investigation study on evaluation of new energy technology and 
development, 18:8254 (IA;JP;in Japanese) 

SYNTHESIS GAS 

Heavy duty gas turbine combustion tests with simulated low 
BTU coal gas, 18:7689 (R;US) 

Synthesis of octane enhancers during slurry-phase Fischer- 
Tropsch: Quarterly technical progress report No. 7, April 1, 
1992-June 30, 1992, 18:7553 (R;US) 

SYNTHINE PROCESS 

See FISCHER-TROPSCH SYNTHESIS 
SYRUPS 

See MOLASSES 
SYSTEM FAILURE ANALYSIS 

See also FAILURE MODE ANALYSIS 

On the prior probabilities for two-stage Bayesian estimates, 
18:11471 (R;US) 


Planning guide, 18:8452 (R;SE;In 
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SYSTEMS ANALYSIS 


SYSTEMS ANALYSIS 

See also SYSTEM FAILURE ANALYSIS 

Systems analysis of energy technology 
18:9131 (IA;JP;in Japanese) 

Systems analysis of energy technology 
18:9132 (IA;JP) 

Systems analysis of energy technology 
18:9131 (IA;JP;in Japanese) 

Systems analysis of energy technology 
18:9132 (IA;JP) 

Systems analysis of energy technology 
18:9131 (IA;JP;in Japanese) 

Systems analysis of energy technology 
18:9132 (IA;JP) 


environment, 
environment, 
environment, 
environment, 
environment, 


environment, 


+ 


T CODES 

TILT: Trip Information Log Tracking System, 18:11540 (CM;US) 
T MATRIX 

See S MATRIX 
TAILINGS 

See also MILL TAILINGS 

impounding of tailings at Jaduguda : planning, design and man- 
agement, 18:10322 (IA;IN) 

Liquefaction of uranium tailings, 18:10251 (R;CA) 

TANDEM ELECTROSTATIC ACCELERATORS 

See also JAERI] TANDEM ACCELERATOR 

Annual report 1991 of Munich University and Technical Univer- 
sity Accelerator Laboratory, 18:9903 (|;DE) 

Production of PET radionuclides with a high current electrostatic 
accelerator, 18:9891 (RA;CH) 

TANK FARMS 
See STORAGE FACILITIES 
TANKS 
Cooling Systems 

Releases from the cooling water system in the Waste Tank 

Farm, 18:8024 (R;US) 
Corrosion Protection 

Implementation plan for Washington Administrative Code 173- 
360; Underground Storage Tank Regulations: Revision 2, 
18:8010 (R;US) 

Decommissioning 

Robotic system for decommissioning the Gunite tanks at Oak 
Ridge National Laboratory, Oak Ridge, Tennessee, 18:7911 
(R;US) 

Evaluation 

Current understanding of the safety of storing high-level waste 
containing ferrocyanide at the Hanford Site: Revision 1, 
18:7996 (R;US) 

Initial implementation of Defense Nuclear Facilities Safety Board 
Recommendation 90-2 for Hanford Site high-level waste 
tanks: Identification of codes and standards, 18:8000 (R;US) 

Humidity 

Basic data report: Canister penetration system with relative hu- 

midity and pressure sensors, 18:8020 (R;US) 
Hydrodynamic Model 

A generalized non-equilibrium tank model for CATHENA, 
18:8696 (IA;CA) 

A generalized non-equilibrium tank model for CATHENA, 
18:8728 (IA;CA) 

Information 

Tank farm surveillance and waste status summary report for Au- 
gust 1992, 18:7993 (R;US) 

Tank farm surveillance and waste status summary report for 
July 1992, 18:7992 (R;US) 

Maintenance 

Ferrocyanide Safety Project: Subtask 3.4, Aging Studies: FY 

1992, annual report, 18:7973 (R;US) 
Monitoring 


Automated system for accountability process tanks, 18:8014 
(R;US) 
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Pressure Measurement 
Basic data report: Canister penetration system with relative hu- 
midity and pressure sensors, 18:8020 (R;US) 
Regulations 
Initial implementation of Defense Nuclear Facilities Safety Board 
Recommendation 90-2 for Hanford Site high-level waste 
tanks: Identification of codes and standards, 18:8000 (R;US) 
Program plan for the resolution of tank vapor issues, 18:7999 
(R;US) 
Remote Sensing 
Basic data report: Canister penetration system with relative hu- 
midity and pressure sensors, 18:8020 (R;US) 
Risk Assessment 
Risk assessment methodology for Hanford high-level waste 
tanks, 18:7965 (R;US) 
Safety 
Clean option: An alternative strategy for Hanford Tank Waste 
Remediation: Volume 1, Overview, 18:7974 (R;US) 
Cyclic gas releases in Hanford Site nuclear waste tanks, 
18:8007 (R;US) 
Ferrocyanide Safety Project: Subtask 3.4, Aging Studies: FY 
1992, annual report, 18:7973 (R;US) 
Status of tank 241-SY-101 data analyses, 18:8001 (R;US) 
TANTALUM 
The temperatures of negative pions in light ions collisions with 
carbon and tantalum nuclei at 4.2 A GeV/c, 18:10931 (R;RU) 
TANTALUM 181 TARGET 
Dependence of shape of spectra and cross sections of 1~- 
mesons yield at fixed angles on atomic weights of colliding 
nuclei in nucleus-nucleus interactions at 4.2 GeV/c per nu- 
cleon, 18:11111 (R;RU;In Russian) 
TAR SANDS 
See OIL SANDS 
TARGET CHAMBERS 
Use of a storage cell in an experiment of 26 eV electron scattering 
on polarized deuterium atoms, 18:10033 (IA;RU;In Russian) 
TARGETS 
See also ALUMINIUM 27 TARGET 
BERYLLIUM 9 TARGET 
BISMUTH 209 TARGET 
CALCIUM 40 TARGET 
CALCIUM 48 TARGET 
CARBON 12 TARGET 
CARBON 13 TARGET 
CHLORINE 37 TARGET 
COPPER 65 TARGET 
DEUTERIUM TARGET 
ERBIUM 167 TARGET 
GOLD 197 TARGET 
HAFNIUM 177 TARGET 
INDIUM 115 TARGET 
1ON BEAM TARGETS 
LASER TARGETS 
LEAD 208 TARGET 
MAGNESIUM 24 TARGET 
NEON 20 TARGET 
NICKEL 58 TARGET 
NICKEL 64 TARGET 
NIOBIUM 33 TARGET 
NITROGEN 15 TARGET 
OXYGEN 16 TARGET 
OXYGEN 18 TARGET 
POLARIZED TARGETS 
SILICON 28 TARGET 
SULFUR 32 TARGET 
TANTALUM 181 TARGET 
THORIUM 232 TARGET 
THULIUM 169 TARGET 
TITANIUM 46 TARGET 
URANIUM 235 TARGET 
URANIUM 238 TARGET 
XENON 131 TARGET 
YTTRIUM 89 TARGET 





ZINC 66 TARGET 
ZIRCONIUM 90 TARGET 
Aluminium 

[Fluorine-18]F2 production via low energy proton irradiation of 

[oxygen-18]O> plus Fo, 18:8134 (RA;CH) 
Carbon 

Irradiation of thin targets of elemental carbon to improve the 
specific activity of carbon-11 produced from carbon-12, 
18:10011 (RA;CH) 

Fluorine 18 

The effect on yields due to beam focusing on a [fluorine-18]F. 

target, 18:10002 (RA;CH) 
Gallium 

Targetry for the routine bombardment of solid targets at the Na- 

tional Accelerator Centre, 18:8123 (RA;CH) 
Gases 

The EBCO technologies isotope production, 18:8114 (RA;CH) 

Thin window for an 8 MeV helium-3 PET RFQ accelerator tar- 
get, 18:9907 (RA;CH) 

Irradiation 
Modification of a shielded cell to handle tritium, 18:8898 (R;US) 
Isotope Production 

introduction: the changing face of accelerator target physics 

and chemistry, 18:9999 (RA;CH) 
Manganese 

Targetry for the routine bombardment of solid targets at the Na- 

tional Accelerator Centre, 18:8123 (RA;CH) 
Methane 

Can clinically useful quantities of [nitrogen-13]ammonia be pro- 

duced with a 3.5 MeV deuteron beam?, 18:10012 (RA;CH) 
Multiple Scattering 

Multiple scattering and thermal dissipation of charged particle 

beams in multiple thin targets, 18:9941 (RA;CH) 
Neon 

The effect on yields due to beam focusing on a ffluorine-18]F, 

target, 18:10002 (RA;CH) 
Nickel 

A standard Siemens-CTI radioisotope delivery system produces 
fluorine-18 gas, 18:8135 (RA;CH) 

[Fluorine-18]F2 production with 8.5 MeV deuterons, 18:10006 
(RA;CH) 

Permeability 
Tritium permeation and related studies on barrier treated 316 
stainless steel, 18:8972 (R;US) 
Physics 
Report on the posters for chapter 3, 18:10000 (RA;CH) 
Slurrles 

Can clinically useful quantities of [nitrogen-13]ammonia be pro- 

duced with a 3.5 MeV deuteron beam?, 18:10012 (RA;CH) 
Water 

A dual-reservoir remote loading water target system for fluorine- 
18 and nitrogen-13 production with direct in-target liquid level 
sensing, 18:10007 (RA;CH) 

Irradiation of water to improve the specific activity of oxygen-15 
produced from oxygen-16, 18:10010 (RA;CH) 

New foxygen-18]water target design with removable nickel and 
silver inserts for routine production of [fluorine-18}fluoride an- 
ion, 18:10005 (RA;CH) 

Oxygen-15 and fluorine-18 thick target yield by helium-3 bom- 
bardment of natural water between 7 and 12 MeV, 18:8136 
(RA;CH) 

The EBCO technologies isotope production, 18:8114 (RA;CH) 

Thin window for an 8 MeV helium-3 PET RFQ accelerator tar- 
get, 18:9907 (RA;CH) 

Xenon 

Design of iodine-123 production technology on IAE cyclotron, 
18:8139 (RA;CH) 

Nuclear medicine applications in IAE Cyclotron Laboratory, 
Moscow, 18:8164 (RA;CH) 

TAU LEPTONS 
See TAU PARTICLES 

TAU PARTICLES 
Beyond the tau: Other directions in tau physics, 18:10942 (R;US) 
New results on 7 physics from LEP, 18:10896 (R;DE) 


TEMPERATURE MEASUREMENT 


Physics of a high-luminosity Tau-Charm Factory, 18:10912 
(R;US) 

Strangeness-changing vector currents in r-lepton decays, 
18:10884 (R;RU) 

Tau decays: A theoretical perspective, 18:10803 (R;US) 

Unusual initial and final state effects in quantum chromodynam- 
ics: Annual progress report, July 15, 1992—December 18, 
1992, 18:10743 (R;US) 

TAUONS 
See TAU PARTICLES 
TAXES 

Survey on global environmental effects of petroleum substitution 
energy utilization: Status-quo of energy-related taxation 
systems and economic instruments for environmental preser- 
vation, 18:9150 (R;JP;In Japanese) 

TBP 

Destruction of UST organics and nitrates, polymeric organic 
wastes, and chlorocarbon solvents by steam reforming, 
18:9315 (R;US) 

TCA TOKAMAK 

Electron cyclotron resonance heating on the TCA tokamak, 

18:11350 (R;CH) 
TEARING INSTABILITY 

Control of the MHD activity with the ergodic divertor on TORE 
SUPRA, 18:11303 (RA;FR) 

Effect of LHCD (low hybrid current drive) on tearing mode insta- 
bility, 18:11286 (R;CN) 

Plasmas physics research in the MST toroidal confinement de- 
vice: Progress report, November 1, 1992—January 15, 1993, 
18:11294 (R;US) 

TECHNETIUM 93 

Study of sup(93)Tc and sup(94)Tc using the GDA set up at Nu- 

clear Science Centre, 18:11076 (IA;IN) 
TECHNETIUM 94 

Alpha transfer to continuum: an incomplete fusion reaction, 
18:11073 (IA;IN) 

Study of sup(93)Te and sup(94)Tce using the GDA set up at Nu- 
clear Science Centre, 18:11076 (IA;IN) 

TECHNETIUM 95 

Alpha transfer to continuum: an incomplete fusion reaction, 

18:11073 (IA;IN) 
TECHNETIUM 96 

Alpha transfer to continuum: an incomplete fusion reaction, 
18:11073 (IA;IN) 

Studies on K-electron capture probabilities in sup(87)Y, 
sup(96)Te and sup(196)Au, 18:10980 (IA;IN) 

TECHNOLOGY ASSESSMENT 

A prototype catalogue: DOE National Laboratory technologies 
for infrastructure modernization: Letter report made publicly 
available December 1992, 18:9167 (R;US) 

Perspectives for advanced energy techniques in industrial en- 
ergy conservation, 18:9288 (RA;FR) 

Potential of energy conservation technology in the field of en- 
ergy conversion, transport and storage, 18:9289 (RA;FR) 

TECHNOLOGY TRANSFER 

Technology transfer program at Martin Marietta Energy Sys- 

tems, Inc., 18:9162 (R;US) 
TEKTITES 

Fission fragment tracks in natural glasses, 18:10255 (R;RU;In 

Russian) 
TELANGIECTASIS 
General characterization of the genetic defect in ataxia telang- 
iectasia, 18:10462 (IA;AU) 
TEM (MICROSCOPY) 
See TRANSMISSION ELECTRON MICROSCOPY 
TEMPERATURE (ELECTRON) 
See ELECTRON TEMPERATURE 
TEMPERATURE COEFFICIENT 

Methodology for calculation of temperatures of uncovered in- 

core reactivity mechanisms, 18:8807 (IA;CA) 
TEMPERATURE MEASUREMENT 

An autonomous expendable conductivity, temperature, depth 

profiler for ocean data collection, 18:10329 (R;US) 
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TENSORS 


TENSORS 
See also DIELECTRIC TENSOR 
Tensor components of R.|. in effective interactions, 18:10990 
(IA;IN) 
TERATOGENESIS 
Transgenic mice in developmental toxicology, 18:10534 (R;US) 
TERBIUM 156 
Signature inversion in the 4~—[5/2(532)-p*3/2(651)-n] band in 
doubly-odd sup(152)Eu and sup(156)Tb, 18:10957 (IA;IN) 
TERRESTRIAL ECOSYSTEMS 
Effects of forest management on the nitrogen-cycle with respect 
to changing environmental conditions. Proceedings, 18:10537 
(R;DE) 
Water use, productivity and interactions among desert piants: 
Final report, 18:10232 (R;US) 
TERTIARY RECOVERY 
See ENHANCED RECOVERY 
TEST FACILITIES 
See also CENTRAL RECEIVER TEST FACILITY 
Assessment of the facilities on Jackass Flats and other Nevada 
Test Site facilities for the new nuclear rocket program, 
18:8777 (R;US) 
Investigation of transport processes involved in FGD: Final re- 
port, June 1, 1990—June 30, 1991, 18:8585 (R;US) 
Method of measuring nighttime U-values using the Mobile Win- 
dow Thermal Test (MoWiTT) Facility, 18:9247 (R;US) 
Turbine and hot gas cleanup at Wilsonville, 18:7684 (R;US) 
TESTING 
See also FLIGHT TESTING 
LEAK TESTING 
MATERIALS TESTING 
PERFORMANCE TESTING 
Classification of pulverized coal ash: Part 1: Leaching behav- 
iour of coal fly ash, 18:7643 (R;NL) 
Interpretation of MSWI residue leaching data in relation to uti- 
lization and disposal, 18:10238 (R;NL) 
TESTING (MATERIALS) 
See MATERIALS TESTING 
TETRACHLOROMETHANE 
See CARBON TETRACHLORIDE 
TETRAHYDRONAPHTHALENE 
See TETRALIN 
TETRALIN 
Selective solvent absorption in coal conversion: Quarterly re- 
port, April 1, 1992—June 30, 1992, 18:7649 (R;US) 
TEVATRON 
See FERMILAB TEVATRON 
TEXTILE INDUSTRY 
Analysis of textile finishing industry. Extended energy survey re- 
ports 1984-1989, 18:9305 (R;GB) 
TEXTURE 
Development of practical photovoltaic generation systems.: 
Fabrication techniques for practical amorphous solar cells (el- 
emental technique: complex transparent conductive film), 
18:8443 (IA;JP;in Japanese) 
TFTR DEVICE 
See TFTR TOKAMAK 
TFTR REACTORS 
See TFTR TOKAMAK 
TFTR TOKAMAK 
Characteristics of the TFTR limiter H-mode: The transition, 
ELMs, transport and confinement, 18:11365 (R;US) 
K@ spectra of heliumlike iron from TFTR plasmas, 18:11371 
(R;US) 
Long-wavelength microinstabilities in 
18:11370 (R;US) 
Particle and energy transport studies on TFTR and implications 
for helium ash in future fusion devices, 18:11373 (R;US) 
Pellet injector development at ORNL, 18:11399 (R;US) 
Plan for decommissioning the Tokamak Fusion Test Reactor, 
18:11436 (R;US) 
Proceedings of the workshop of three large tokamak coopera- 
tion on energy confinement scaling under intensive auxiliary 
heating, May 18 = 20, 1992, Naka, 18:11340 (R;JP) 


toroidal plasmas, 


968 ERA Vol. 18, No. 4 


The Tokamak Fusion Test Reactor D-T modifications and opera- 

tions: Environmental assessment, 18:11402 (R;US) 
THALLIUM 201 

A study of irradiation conditions of mercury target with protons 
to obtain thallium-201, 18:8128 (RA;CH) 

Production of no-carrier-added thallium-201 by proton bombard- 
ment thallium 205 targets, 18:9773 (R;UA;In Russian) 

THEORETICAL DATA 

Load prediction and fatigue evaluation of the WPS-30 wind tur- 
bine in the Sexbierum wind farm, 18:8540 (R;NL) 

PHATAS-2 test procedure: Program for Horizontal Axis wind 
Turbine Analysis and Simulation, version 2, 18:8537 (R;NL) 

THERMAL ANALYSIS 
Use of a commercial heat transfer code to predict horizontally 
oriented spent fuel rod temperatures, 18:7895 (R;US) 
THERMAL DECOMPOSITION 
See PYROLYSIS 
THERMAL EFFLUENTS 
Control of information on Columbia River, 18:8952 (R;US) 
THERMAL ENERGY STORAGE EQUIPMENT 

A thermal energy storage system for adsorbent low-pressure 
natural gas storage, 18:7773 (R;US) 

A thermal energy storage system for adsorbent low-pressure 
natural gas storage, 18:7776 (R;US) 

Environmental risk assessment for aquifer thermal energy stor- 
age, 18:9090 (R;US) 

Evaluation of diurnal thermal energy storage combined with co- 
generation systems, 18:8577 (R;US) 

THERMAL INSULATION 

Development of a thermotropic sun protection for integration in 
LEGIS systems (TALD). Final report, 18:9244 (R;DE;In Ger- 
man) 

Research and development of utilization technology of solar 
thermal system for industrial and other use.: Study and devel- 
opment of high quality heat insulating materials, 18:8462 
(IA;JP) 

Research and development of utilization technology of solar 
thermal system for industrial and other use.: Study and devel- 
opment of high quality heat insulating materials, 18:8456 
(IA;JP;in Japanese) 

Research and development of utilization technology of solar 
thermal system for industrial and other use.: Study and devel- 
opment of high quality heat insulating materials, 18:8462 
(IA;JP) 

Research and development of utilization technology of solar 
thermal system for industrial and other use.: Study and devel- 
opment of high quality heat insulating materials, 18:8456 
(IA;JP;In Japanese) 

THERMAL POLLUTION (AIR) 
See AIR POLLUTION 
THERMAL POLLUTION (WATER) 
See WATER POLLUTION 
THERMAL POWER PLANTS 
See also COMBINED-CYCLE POWER PLANTS 
FOSSIL-FUEL POWER PLANTS 
GEOTHERMAL POWER PLANTS 
NUCLEAR POWER PLANTS 
OCEAN THERMAL POWER PLANTS 
REFUSE-FUELED POWER PLANTS 
Dynamic simulation of heat recovery boilers by using the se- 
quential modular technique, 18:8576 (R;NO) 
THERMAL PROPERTIES 
See THERMODYNAMIC PROPERTIES 
THERMAL STORAGE 
See HEAT STORAGE 
THERMAL STRESSES 

On dynamic stresses under short-term heating processes, 

18:9849 (R;SE) 
THERMAL WATERS 

Development of geothermal hot water power generation plant.: 
Studies on physicochemical mechanism of hot water injection 
(development of technology for increasing geothermal energy 
recovery), 18:8521 (IA;JP) 





Development of geothermal hot water power generation plant.: 
Studies on physicochemical mechanism of hot water injection 
(development of technology for increasing geothermal energy 
recovery), 18:8513 (IA;JP;in Japanese) 

Development of geothermal hot water power generation piant.: 
Studies on physicochemical mechanism of hot water injection 
(development of technology for increasing geothermal energy 
recovery), 18:8521 (IA;JP) 

Development of geothermal hot water power generation plant.: 
Studies on physicochemical mechanism of hot water injection 
(development of technology for increasing geothermal energy 
recovery), 18:8513 (IA;JP;In Japanese) 

Development of geothermal hot water power generation piant.: 
Studies on physicochemical mechanism of hot water injection 
(development of technology for increasing geothermal energy 
recovery), 18:8521 (IA;JP) 

Development of geothermal hot water power generation plant.: 
Studies on physicochemical mechanism of hot water injection 
(development of technology for increasing geothermal energy 
recovery), 18:8513 (IA;JP;in Japanese) 

THERMIONIC FUEL ELEMENTS 

The Thermionic Fuel Element Verification Program: Technical 

progress and future plans, 18:8778 (R;US) 
THERMOCHEMICAL HEAT STORAGE 

12th annual progress report of the fuel and power storage tech- 
nology subcommittee, 18:9087 (I;JP;In Japanese) 

Development of super heat pumps/energy storage systems.: 
Chemical cold heat regeneration technique using hydration by 
solute mixing, 18:9092 (IA;JP;In Japanese) 

THERMOCHEMICAL PROCESSES 

See also COMBUSTION 

PYROLYSIS 

Research and development of solar’ thermal energy system.: 
Research on advanced solar components, 18:8461 (IA;JP) 

Research and development of solar thermal energy system.: 
Research on advanced solar components, 18:8455 (IA;JP;In 
Japanese) 

Research and development of solar thermal energy system.: 
Research on advanced solar components, 18:8461 (IA;JP) 

Research and development of solar thermal energy system.: 
Research on advanced solar components, 18:8455 (IA;JP;in 
Japanese) 

Research and development of solar thermal energy system.: 
Research on advanced solar components, 18:8461 (IA;JP) 

Research and development of solar thermal energy system.: 
Research on advanced solar components, 18:8455 (IA;JP;In 
Japanese) 

THERMOCOUPLES 

PWR thermocouple mechanical sealing structure, 18:8611 

(R;CN;In Chinese) 
THERMODYNAMIC PROPERTIES 

See also VAPOR PRESSURE 

The effect of pressure and quadrupolar interactions on the 
nematic-isotropic transition properties: Numerical results for a 
system of prolate ellipsoids including second and fourth rank 
orientational order parameters, 18:11148 (R;XA) 

THERMODYNAMICS 

Canonical operator formulation of nonequilibrium thermodynam- 
ics, 18:10646 (R;XA) 

Creys-Malville nuclear plant. Simulation of the cold plenum 
thermal-hydraulics. 12 zone model presentation, 18:8772 
(R;FR;in French) 

THERMOELECTRIC CELLS 

See THERMOELECTRIC GENERATORS 
THERMOELECTRIC CONVERTERS 

See THERMOELECTRIC GENERATORS 
THERMOELECTRIC GENERATORS 

A facility to remotely assemble radioisotope thermoelectric gen- 
erators, 18:9824 (R;US) 

THERMOELECTRIC MATERIALS 

A solid state approach to the production of kilogram quantities of 

SigpGeop thermoelectric alloys, 18:9204 (R;US) 
THERMOGRAPHY 
Passive (self-powered) fiber-optic sensors, 18:10139 (R;US) 


THIN FILMS 
Aging 


THERMOLUMINESCENT DOSEMETERS 

Environmental dosimetry system based on LiF : Mg, Ti (TLD- 
100), 18:10046 (R;ES;in Spanish) 

Investigation of a new LiF TLD individual dosimeter for measur- 
ing personal dose equivalent Hp(d) on different phantoms, 
18:10120 (R;AT) 

TL-based dosemeter for measurement of low level photon radia- 
tion: Description and calibration, 18:10125 (R;NO;In 
Norwegian) 

The minimum measurable dose of the sensitive Harshaw ther- 
moluminescent dosimeters, 18:10438 (RA;IL) 

THERMOLUMINESCENT DOSIMETRY 

Reassessment of high and intermediate doses from residual dose 

and photo-transferred thermoluminescence, 18:10437 (RA;IL) 
THERMOMETERS 

See also NOISE THERMOMETERS 

The application of infrared thermometric technology in the nu- 
clear industry, 18:10138 (R;CN;In Chinese) 

THERMONUCLEAR DEVICES 

See also PINCH DEVICES 

Fusion Safety Program annual report, fiscal year 1992, 
18:11404 (R;US) 

Fusion: Energy for the future, 18:11416 (1;CA) 

Physics and engineering design studies on Large Helical De- 
vice, 18:11432 (R;JP) 

THERMONUCLEAR FUELS 
CFFTP annual report 1990/91, 18:11414 (I;CA) 
CFFTP annual report 1991/92, 18:11415 (1;CA) 
THERMONUCLEAR REACTOR COOLING SYSTEMS 

Operation of a forced flow superfluid helium test facility and first 

results, 18:11382 (R;FR) 
THERMONUCLEAR REACTOR FUELING 

Design of the compact toroid fueller for centre fuelling TdeV, 
18:11392 (R;CA) 

THERMONUCLEAR REACTOR MATERIALS 

BEATRIX-!i Program: ANNEX-Ill to IEA implementing agree- 
ment for a programme of research and development on 
radiation damage in fusion materials: Fourth annual report, 
January 1991—December 1991, 18:11433 (R;US) 

Compatibility of vanadium alloys with reactor-grade helium for 
fusion reactor applications, 18:11401 (R;US) 

THERMONUCLEAR REACTOR WALLS 
Tritium decontamination of machine components and walls, 
18:7907 (R;FR) 
THERMONUCLEAR REACTORS 
See also LASER FUSION REACTORS 
STEADY-STATE FUSION REACTORS 

Development of thermonuclear reactor concept based on stel- 
larator system, 18:11417 (R;UA;In Russian) 

ITER containment design-assist analysis: Volume 1: Analysis 
methods, models and assumptions, 18:11395 (R;CA) 

THERMONUCLEAR WEAPONS 
See NUCLEAR WEAPONS 
THERMOPHOTOVOLTAIC CONVERSION 
Interagency Advanced Power Group Solar Photovoltaic Panel 
Fall meeting minutes, October 22, 1992, 18:8280 (R;US) 
THERMOPILES 
See THERMOCOUPLES 
THERMOSTATS 

Thermostat for the Hall-effect probes in the data multiunit sys- 
tem for the magnetic field measurement, 18:10140 (R;RU;In 
Russian) 

THETA-1640 RESONANCES 
See F2-1720 MESONS 
THIN FILMS 
Aging : ; — 

Analysis and evaluation for practical application of photovoltaic 
power generation system.: Analysis and evaluation for practi- 
cal application of amorphous solar cells (investigation of 
amorphous silicon related alloy materials), 18:8296 (IA;JP;In 
Japanese) 
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THIN FILMS 
Alloys 


Alloys 

Technical development for the practical use of photovoltaic 
power system.: Development fabrication technology of amor- 
phous silicon solar cells (development of fabrication 
technology of amorphous silicon solar cells key technology), 
18:8345 (IA;JP;in Japanese) 

Technical development for the practical use of photovoltaic power 
system.: Development fabrication technology of amorphous 
silicon solar celis (development of fabrication technology of 
amorphous silicon solar cells key Technology), 18:8401 (IA;JP) 


Amorphous State 
Analysis and evaluation for practical application of photovoltaic 
power generation system.: Analysis and evaluation for practi- 
cal application of amorphous solar cells (investigation of 
amorphous silicon solar cells with an ultra high conversion ef- 
ficiency), 18:8379 (IA;JP;in Japanese) 
Cadmium Tellurides 
Technical development for the practical use of photovoltaic 
power system.: Research on compound semiconductor solar 
cells (CdTe/CulnSes tandem cell), 18:8412 (IA;JP) 
Technical development for the practical use of photovoltaic power 
system.: Research on compound semiconductor solar cells 
(CdTe/CulnSe2 tandem cell), 18:8356 (IA;JP;In Japanese) 


Chemical Vapor Deposition 

Technical development for the practical use of photovoltaic power 
system.: Development fabrication technology of amorphous 
silicon solar cells (development of fabrication technology of 
amorphous silicon solar cells key Technology), 18:8401 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Development fabrication technology of amor- 
phous silicon solar cells (development of fabrication 
technology of amorphous silicon solar cells key technology), 
18:8345 (IA;JP;In Japanese) 


Complexes 
Development of practical photovoltaic generation systems.: 


Fabrication techniques for practical amorphous solar cells (el- 
emental technique: complex transparent conductive film), 
18:8443 (IA;JP;in Japanese) 


Copper 

investigation and application of microwave electron cyclotron res- 
onance plasma physical vapour deposition, 18:11218 (R;CN) 

Technical development for the practical use of photovoltaic power 
system.: Research on compound semiconductor solar cells 
(CdTe/CulnSe2 tandem cell), 18:8356 (IA;JP;ln Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Research on compound semiconductor solar 
cells (CdTe/CulnSez tandem cell), 18:8412 (IA;JP) 


Crystal Defects 
Analysis and evaluation for practical application of photovoltaic 
power generation system.: Analysis and evaluation for practi- 
cal application of amorphous solar cells (investigation of 
amorphous silicon related alloy materials), 18:8296 (IA;JP;In 
Japanese) 


Crystal Dopin 

Technical development for the practical use of photovoltaic power 
system.: Research on compound semiconductor solar cells 
(CdTe/CulnSe2 tandem cell), 18:8356 (IA;JP;In Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Research on compound semiconductor solar 
cells (a-Si/CulnSe2 tandem cell), 18:8357 (IA;JP;In Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Research on compound semiconductor solar 
cells (a-Si/;CulnSe2 tandem cells), 18:8413 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Research on compound semiconductor solar 
cells (CdTe/CulnSe2 tandem cell), 18:8412 (IA;JP) 

Crystal Growth 

Analysis and evaluation for practical application of photovoltaic 
power generation system.: Analysis and evaluation for practi- 
cal application of amorphous solar cells (investigation of 
amorphous silicon related alloy materials), 18:8296 (IA;JP;In 
Japanese) 
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Crystal Lattices 
Technical development for the practical use of photovoltaic 
power system.: Research on compound semiconductor solar 
cells (a-Si/CulnSe2 tandem cells), 18:8413 (IA;JP) 
Technical development for the practical use of photovoltaic 
power system.: Research on compound semiconductor solar 
cells (a-Si/CulnSe2 tandem cell), 18:8357 (IA;JP;In Japanese) 


Electric Conductivity 

Technical development for the practical use of photovoltaic 
power system.: Development of fabrication technology of 
amorphous silicon solar cells (over-layered transparent con- 
ducting film), 18:8404 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Development of fabrication technology of 
amorphous silicon solar cells (over-layered transparent con- 
ducting film), 18:8347 (IA;JP;in Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Research on compound semiconductor solar 
cells (a-Si/CulnSe2 tandem cell), 18:8357 (IA;JP;in Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Research on compound semiconductor solar 
cells (a-Si/CulnSe2 tandem cells), 18:8413 (IA;JP) 


Electric Conductors 
Development of practical photovoltaic generation systems.: 
Fabrication techniques for practical amorphous solar cells (el- 
emental technique: complex transparent conductive film), 
18:8443 (IA;JP;in Japanese) 
Electrodes 
Development of fuel cell power generation techniques.: Funda- 
mental fabrication techniques of SOFC, 18:9214 (IA;JP;in 
Japanese) 
Energy Gap ; 
Technical development for the practical use of photovoltaic 
power system.: Research on compound semiconductor solar 
cells (a-Si/CulnSe2 tandem cells), 18:8413 (IA;JP) 
Technical development for the practical use of photovoltaic 
power system.: Research on compound semiconductor solar 
cells (a-S/’CulnSe2 tandem cell), 18:8357 (IA;JP;in Japanese) 


Evaluated Data 
Technical development for the practical use of photovoltaic 
power system.: Research on compound semiconductor solar 
cells (a-Si/CulnSe2 tandem cells), 18:8413 (IA;JP) 
Technical development for the practical use of photovoltaic 
power system.: Research on compound semiconductor solar 
cells (a-Si/;CulnSe2 tandem cell), 18:8357 (IA;JP;In Japanese) 


Furnaces 

Technical development for the practical use of photovoltaic 
power system.: Development of fabrication technology of 
amorphous silicon solar cells (over-layered transparent con- 
ducting film), 18:8347 (IA;JP;In Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Development of fabrication technology of 
amorphous silicon solar cells (over-layered transparent con- 
ducting film), 18:8404 (IA;JP) 


Heterojunctions 

Analysis and evaluation for practical application of photovoltaic 
power generation system.: Analysis and evaluation for super 
efficiency solar cell technologies (fundamental research on 
extra-high efficiency Iil-V compound semiconductor tandem 
solar cells), 18:8435 (IA;JP) 

Analysis and evaluation for practical application of photovoltaic 
power generation system.: Analysis and evaluation for super 
efficiency solar cell technologies (fundamental research on 
extra-high efficiency IIl-V compound semiconductor tandem 
solar cells), 18:8380 (IA;JP;In Japanese) 


indium 
Technical development for the practical use of photovoltaic power 
system.: Research on compound semiconductor solar cells 
(CdTe/CulnSe2 tandem cell), 18:8356 (IA;JP;In Japanese) 
Technical development for the practical use of photovoltaic 
power system.: Research on compound semiconductor solar 
cells (CdTe/CulnSe, tandem cell), 18:8412 (IA;JP) 





lron 57 
Solid state reaction between a thin film of iron and a polycrys- 
talline tin substrate, 18:9462 (IA;AR) 


Light Transmission 

Technical development for the practical use of photovoltaic 
power system.: Development of fabrication technology of 
amorphous silicon solar cells (over-layered transparent con- 
ducting film), 18:8347 (IA;JP;In Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Development of fabrication technology of 
amorphous silicon solar cells (over-layered transparent con- 
ducting film), 18:8404 (IA;JP) 

Mathematical Models 

Analysis and evaluation for practical application of photovoltaic 
power generation system.: Analysis and evaluation for practi- 
cal application of amorphous solar cells (investigation of 
amorphous silicon related alloy materials), 18:8296 (IA;JP;In 
Japanese) 


Microstructure 

Analysis and evaluation for practical application of photovoltaic 
power generation system.: Analysis and evaluation for practi- 
cal application of amorphous solar cells (investigation of 
amorphous silicon related alloy materials), 18:8296 (IA;JP;In 
Japanese) 

Moessbauer Effect 

CEMS (conversion electron Moessbauer spectroscopy) study of 
multilayers and phases of the Fe-Al system, 18:9423 (IA;AR) 

Fe,Pb;_, alloys prepared by vapor condensation, 18:9422 
(IA;AR) 

Solid state reaction between a thin film of iron and a polycrys- 
talline tin substrate, 18:9462 (IA;AR) 

Solid state reaction crystallization and amorphization on thin 
films Fe-Zr multilayers, 18:9442 (IA;AR) 

Supersaturated solid solutions of iron and tin produced by de 
magnetron sputtering, 18:11226 (IA;AR) 

The influence of thermal steps on the formation of iron-silicides, 
18:9570 (IA;AR) 

Thermal mixing of Al-Fe multilayers, 18:9441 (IA;AR) 

Opacity 

Development of practical photovoltaic generation systems.: 
Fabrication techniques for practical amorphous solar cells (el- 
emental technique: complex transparent conductive film), 
18:8443 (IA;JP;In Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Development of fabrication technology of 
amorphous silicon solar cells (over-layered transparent con- 
ducting film), 18:8347 (IA;JP;In Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Development of fabrication technology of 
amorphous silicon solar cells (over-layered transparent con- 
ducting film), 18:8404 (IA;JP) 

Optical Properties 

Technical development for the practical use of photovoltaic 
power system.: Research on compound semiconductor solar 
cells (a-Si/CulnSe2 tandem cells), 18:8413 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Research on compound semiconductor solar 
cells (a-Si/CulnSe2 tandem cell), 18:8357 (IA;JP;in Japanese) 


Plasma Heating 

Technical development for the practical use of photovoltaic 
power system.: Development fabrication technology of amor- 
phous silicon solar cells (development of fabrication 
technology of amorphous silicon solar cells key technology), 
18:8345 (IA;JP;in Japanese) 

Technical development for the practical use of photovoltaic power 
system.: Development fabrication technology of amorphous 
silicon solar cells (development of fabrication technology of 
amorphous silicon solar cells key Technology), 18:8401 (IA;JP) 

Radiation Scattering Analysis 

CEMS (conversion electron Moessbauer spectroscopy) study of 
multilayers and phases of the Fe-Al system, 18:9423 (IA;AR) 

Solid state reaction crystallization and amorphization on thin 
films Fe-Zr multilayers, 18:9442 (IA;AR) 


THIN FILMS 
Thickness 


Supersaturated solid solutions of iron and tin produced by dc 
magnetron sputtering, 18:11226 (IA;AR) 

The influence of thermal steps on the formation of iron-silicides, 
18:9570 (IA;AR) 

Thermal mixing of Al-Fe multilayers, 18:9441 (IA;AR) 

Selenium 

Technical development for the practical use of photovoltaic 
power system.: Research on compound semiconductor solar 
cells (CdTe/CulnSe2 tandem cell), 18:8412 (IA; JP) 

Technical development for the practical use of photovoltaic power 
system.: Research on compound semiconductor solar cells 
(CdTe/CulnSe2 tandem cell), 18:8356 (IA;JP;in Japanese) 

Silicon 

Analysis and evaluation for practical application of photovoltaic 
power generation system.: Analysis and evaluation for practi- 
cal application of amorphous solar cells (investigation of 
amorphous silicon related alloy materials), 18:8296 (IA;JP;In 
Japanese) 

Analysis and evaluation for practical application of photovoltaic 
power generation system.: Analysis and evaluation for practi- 
cal application of amorphous solar cells (investigation of 
amorphous silicon solar cells with an ultra high conversion ef- 
ficiency), 18:8379 (IA;JP;in Japanese) 

Solar Cells 

Technical development for the practical use of photovoltaic 
power system.: Development of fabrication technology of 
amorphous silicon solar cells (over-layered transparent con- 
ducting film), 18:8347 (IA;JP;in Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Development of fabrication technology of 
amorphous silicon solar cells (over-layered transparent con- 
ducting film), 18:8404 (IA;JP) 

Solar Energy Conversion 

Technical development for the practical use of photovoltaic 
power system.: Research on compound semiconductor solar 
cells (a-S/CulnSe2 tandem cell), 18:8357 (IA;JP;in Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Research on compound semiconductor solar 
cells (a-Si/CulnSe2 tandem ceils), 18:8413 (IA;JP) 

Solar Radiation 

Analysis and evaluation for practical application of photovoltaic 
power generation system.: Analysis and evaluation for practi- 
cal application of amorphous solar cells (investigation of 
amorphous silicon related alloy materials), 18:8296 (IA;JP;In 
Japanese) 

Solid Electrolytes 

Development of fuel cell power generation techniques.: Funda- 
mental fabrication techniques of SOFC, 18:9214 (IA;JP;In 
Japanese) 

Substrates 

Development of fuel cell power generation techniques.: Funda- 
mental fabrication techniques of SOFC, 18:9214 (IA;JP;In 
Japanese) 

Texture 

Technical development for the practical use of photovoltaic 
power system.: Development of fabrication technology of 
amorphous silicon solar cells (over-layered transparent con- 
ducting film), 18:8404 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Development of fabrication technology of 
amorphous silicon solar cells (over-layered transparent con- 
ducting film), 18:8347 (IA;JP;In Japanese) 

Thickness 

Technical development for the practical use of photovoltaic 
power system.: Development of fabrication technology of 
amorphous silicon solar cells (over-layered transparent con- 
ducting film), 18:8404 (IA;JP) 

Technical development for the practical use of photovoltaic 
power system.: Development of fabrication technology of 
amorphous silicon solar cells (over-layered transparent con- 
ducting film), 18:8347 (IA;JP;In Japanese) 

Thickness determination of metallic films by x-ray fluorescence 
spectrometry with wavelength dispersion, 18:9675 (|;BR;In 
Portuguese) 
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THIN FILMS 
Titanium 


Thanium 

Investigation and application of microwave electron cyclotron res- 

onance plasma physical vapour deposition, 18:11218 (R;CN) 
Vapor Condensation 

Fe,Pb;_, alloys prepared by vapor condensation, 18:9422 
(IA;AR) 

Vapor Phase Epitaxy 

Analysis and evaluation for practical application of photovoltaic 
power generation system.: Analysis and evaluation for super 
efficiency solar cell technologies (fundamental research on 
extra-high efficiency IIl-V compound semiconductor tandem 
solar calls), 18:8435 (IA;JP) 

Analysis and evaluation for practical application of photovoltaic 
power generation system.: Analysis and evaluation for super 
efficiency solar cell technologies (fundamental research on 
extra-high efficiency lil-V compound semiconductor tandem 
solar cells), 18:8380 (IA;JP;in Japanese) 

THIOBACILLUS FERROXIDANS 
Molecular biological enhancement of coal biodesulfurization: Fi- 
nal technical report, 18:7551 (R;US) 
THIOPHENES 
See POLYCYCLIC SULFUR HETEROCYCLES 
THOMAS-FERMI MODEL 
An improved Thomas—Fermi treatment of nuclei, 18:11013 
(R;US) 
THOMAS-FERML-DIRAC MODEL 
See THOMAS-FERMI MODEL 
THORIUM 

CALMIX - innovative mixer-settler system, 18:7808 (IA;IN) 

Final reports on PT 105-551-A and Supplement A, “High expo- 
sure thorium” and PT 105-516-A, “Effects of irradiation of 
thorium siugs”, 18:8931 (R;US) 

Separation of uranium(V1), thorium and zirconium by solvent ex- 
traction with crown ether, 18:9685 (IA;IN) 

Thorium irradiation program progress report, 18:8913 (R;US) 

THORIUM 230 

Remediation of uranium mill tailings by an integrated biological 

and chemical process, 18:8071 (R;US) 
THORIUM 232 

Determination of Th content in specimens with the aid of +-rays 
and a-particles, 18:9698 (R;RU;In Russian) 

Natural radioactivity of building materials in Syria, 18:10220 
(R;SY;In Arabic) 

Thermal neutron actinide data, 18:8805 (R;FR) 

THORIUM 232 TARGET 

Elastic scattering of '*C on 252Th, 18:11084 (IA;IN) 

Mass exchange in heavy ion collision, 18:11093 (IA;IN) 

Measurement of pre-scission neutron multiplicities for 
sup(i2)C+sup(232)Th and sup(16)O+sup(232)Th systems, 
18:11074 (1A;IN) 

THORIUM X 
See RADIUM 224 
THR REACTOR 

Safety of 5 MW district heating reactor (DHR) and hydraulic dy- 

namic pressure drive control rods, 18:8840 (R;CN) 
THREE MILE ISLAND-2 REACTOR 

Natural circulation under severe accident conditions, 18:9001 
(R;US) 

TMI-2 Vessel Investigation Project (VIP) Metallurgical Program, 
18:9022 (RA;US) 

Techniques applied to improve robotic reliability, 18:9798 (RA;XA) 

THREE-BODY PROBLEM 

Configuration space Faddeev calculations: Progress report, 1 
November 1991-31 October 1992, 18:10578 (R;US) 

New adiabatic representation for three-body scattering problem, 
18:10602 (R;RU) 

THROMBOCYTES 
See BLOOD PLATELETS 
THULIUM 169 TARGET 

The multiplicity spectra of the '°Tm(n,7) reaction, 18:11037 

(R;UA;In Russian) 
THYMIDINE 


Automation of the synthesis of [2-carbon-11]thymidine, 18:8148 
(RA;CH) 
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TIDAL POWER PLANTS 

An assessment of fish mortality at the Rance tidal power bar- 
rage, Brittany, France, 18:8527 (R;GB) 

The benefit of flood pumping to tidal energy schemes, 18:8528 
(R;GB) 

TIME-OF-FLIGHT MASS SPECTROMETERS 

[Time of flight mass spectrometry of DNA for rapid sequence de- 
termination]: Technical progress report, July 31, 1991—July 
31, 1992, 18:10340 (R;US) 

TIME-OF-FLIGHT METHOD 

A new Technique for ultrafast velocity distribution measure- 
ments of atomic species by post-ionization laser induced 
fluorescence (PILIF), 18:11280 (R;ES) 

TIME-OF-FLIGHT SPECTROMETERS 

See also TIME-OF-FLIGHT MASS SPECTROMETERS 

A double arm time-of-flight spectrometer based on position- 
sensitive parallel-grid avalanche counters, 18:10106 (R;RU;In 
Russian) 

Geochemical mapping of the lunar surface using laser-induced 
ion mass spectrometry from landers and rovers, 18:10658 
(R;US) 

TIME-SERIES ANALYSIS 

Estimation of critical values and vibration characteristics on su- 
personic delta wings. Part 1.: On-line time series analysis of 
stationary random response, 18:9279 (R;JP;In Japanese) 

TIME-TO-AMPLITUDE CONVERTERS 

A 64 x 4096 time to digital converter with never losing simulta- 
neous events for thermoneutron scattering time of fly 
measurement, 18:10052 (R;CN) 

TIN ALLOYS 

See also ALLOY-ZR98SN-4 

Advances in high J, powder metallurgy process Nb3Sn and 
NbgAl, 18:9384 (RA;US) 

Characterization of SAES Sti98 zirconium-iron-tin alloy, 
18:9523 (R;US) 

Chemistry of bimetallic and alloy surfaces: Progress report, 
June 1, 1990—September 11, 1992, 18:9719 (R;US) 

Nb3Sn PF coil development at MIT, 18:11243 (RA;US) 

Non-equilibrium and crystalline phases on the Mg-Ga-Sn sys- 
tem, 18:9430 (IA;AR) 

Proposed study on the effect of sample bonding techniques on 
the measured critical current of NbsSn superconductors, 
18:9388 (RA;US) 

The effect of transverse stress on the critical current of Nb3Sn 
cable-in-conduit superconductors, 18:9385 (RA;US) 

Transverse stress effect on the critical current of internal tin and 
bronze process Nb3Sn superconductors, 18:11242 (RA;US) 

VAMAS interlaboratory comparisons of critical current vs. strain 
in Nb3Sn, 18:9546 (RA;US) 

TIN COMPOUNDS 
See also TIN NITRIDES 
TIN OXIDES 

Dependence of J, on the bronze to Nb ratio and the filament size 
in bronze processed Nb3Sn conductors, 18:9378 (RA;US) 

Irradiation effect of superconductors for fusion application, 
18:9379 (RA;US) 

Magnetization of internal-tin processed Nb3Sn wire, 18:9380 
(RA;US) 

Resonant production of doubly charged tin ions in multi-photon 
ionization of tin alkyis, 18:1 1406 (R;IT) 

TIN IONS 

Resonant production of doubly charged tin ions in multi-photon 

ionization of tin alkyls, 18:11406 (R;IT) 
TIN NITRIDES 
Thermal evolution and stability of a tin nitride obtained by reac- 
tive sputtering, 18:9567 (IA;AR) 
TIN OXIDES 
Lattice-dynamics of the intermediate oxide of tin, 18:9572 (IA;AR) 
TISSUE-EQUIVALENT DETECTORS 

Automated systems for measuring dose and radiation quality as 

a function of time, 18:10122 (R;US) 
TISSUE-EQUIVALENT MATERIALS 


A study of a tissue equivalent gelatine based tissue substitute, 
18:10431 (R;US) 





TISSUES 
Incidence of radiation, hyperthermia, and drug-induced cell 
death (apoptosis) in neonatal tissues, 18:10469 (IA;AU) 
TITANATES 
See also PLZT 
PLU 
Bending strength and fracture toughness of barium titanate and 
Macor, 18:9614 (R;NL) 
Plutonium and uranium adsorption on monosodium titanate, 
18:8019 (R;US) 
TITANIUM 44 
IBM-2 spectra of 11-12 boson systems in microscopic basis, 
18:10696 (IA;IN) 
Lifetime in heavy ion reactions studied by crystal blocking, 
18:11097 (IA;IN) 
TITANIUM 46 TARGET 
Elastic and inelastic scattering of alpha particles from sup(46)Ti 
at E-a=45 MeV, 18:11067 (IA;IN) 
TITANIUM ALLOYS 
See also ALLOY-NI43FE33CR16MO3 
Assessment of materials for containment of nuclear fuel waste: 
Environment-sensitive fracture of titanium, 18:7901 (R;CA) 
Generalized melting criterion for amorphization, 18:9362 (R;US) 
Summary of the WIPP materials interface interactions test: 
Metal corrosion, 18:7981 (R;US) 
The surface interaction of oxygen with a gamma TiAl, 18:9485 
(R;US) 
Theoretical study of electron-phonon interaction in 6-phase NiTi 
and Ni-Al alloys, 18:9471 (R;US) 
TITANIUM ARSENIDES 
See TITANIUM COMPOUNDS 
TITANIUM BORIDES 
Chemical vapor infiltration of TiIB2 composites, 18:9592 (R;US) 
TITANIUM COMPOUNDS 
See also TITANATES 
TITANIUM BORIDES 
TITANIUM OXIDES 
TITANIUM SILICIDES 
High critical current density in multifilamentary NbTi supercon- 
ducting wires, 18:11240 (RA;US) 
Titanium(IV) oxide phase stability in alkaline sodium phosphate 
solutions at elevated temperatures, 18:9734 (R;US) 
TITANIUM OXIDES 
Reduction of TiO, by effect of At ions bombardment, 18:9751 
(IA;AR;In Spanish) 
Substrate surface structure effects on microstructure of epitaxial 
films, 18:9530 (R;US) 
The peculiarities of the spin glass state in Fe,Mn,_,TiOs, 
18:11217 (R;UA;In Russian) 
TiO2 photocatalysis for the destruction of organics and the re- 
duction of heavy metals, 18:10330 (R;US) 
Titanium(IV) oxide phase stability in alkaline sodium phosphate 
solutions at elevated temperatures, 18:9734 (R;US) 
TITANIUM SILICIDES 
Synthesis, processing and properties of TisSiz, 18:9578 (R;US) 
TLD (DOSEMETERS) 
See THERMOLUMINESCENT DOSEMETERS 
TLD (DOSIMETRY) 
See THERMOLUMINESCENT DOSIMETRY 
TLD SYSTEMS 
See THERMOLUMINESCENT DOSEMETERS 
TOBACCO 
The determination of Po-210 and other natural radionuclides in 
Syrian tobacco, 18:10415 (R;SY;In Arabic) 
TOKAMAK CHAUFAGE ALFVEN 
See TCA TOKAMAK 
TOKAMAK DEVICES 
See also ASDEX TOKAMAK 
CASTOR TOKAMAK 
DOUBLET-3 DEVICE 
ITER TOKAMAK 
JET TOKAMAK 
JFT-2M TOKAMAK 
JIPPT-2 DEVICE 


TOKYO INS CYCLOTRON 


JT-60U TOKAMAK 
TCA TOKAMAK 
TFTR TOKAMAK 
TORE SUPRA TOKAMAK 
Alfven Waves 
Damping of gap modes: 
18:11355 (RA;CH) 
Banana Regime 
Poloidal variation of viscous forces in the banana collisionality 
regime, 18:11379 (R;US) 
Beam Injection 
Improvement of tokamak performance by injection of electrons, 
18:11368 (R:US) 
Bootstrap Current 
Steady state tokamak sustained by Bootstrap current without 
seed current, 18:11431 (R;JP) 
Charged-Particle Transport 
Transport near stochastic threshold, 18:11369 (R;US) 
Data Compilation 
Discriminant analysis of plasma fusion data, 18:11359 (R;JP) 
Divertors 
Applications of divertor biasing to the next generation tokamaks, 
18:11413 (R;US) 
Impurities 
High-resolution measurements, line identification, and spectral 
modeling of Ka transitions in Fe XVIII-XXV, 18:11435 (R;US) 
Kink instability 
Ideal and resistive MHD stability of internal kink modes in circu- 
lar and shaped tokamaks, 18:11352 (RA;CH) 
Magnetic Fields 
Nonlinear response of the tearing mode to external field pertur- 
bations in a flowing plasma, 18:11354 (RA;CH) 
Magnetohydrodynamics 
A review on application of MHD theory to plasma boundary 
problems in tokamaks, 18:11361 (R;JP) 
Ideal and resistive MHD stability of internal kink modes in circu- 
lar and shaped tokamaks, 18:11352 (RA;CH) 
Meetings 
EURATOM-CEA Association Contributions to the joint 19th 
EPS/Sth ICWIP/Sth KIEV conferences, 18:11301 (R;FR) 
Plasma surface interactions in controlled fusion devices, 
18:11408 (R;FR) 
Neoclassical Transport Theory 
Neoclassical transport in high 8 tokamaks, 18:11367 (R;US) 
Pellet Injection 
Electron-beam rocket 
18:11400 (R;US) 
Plasma Disruption 
EURATOM-CEA Association Contributions to the joint 19th 
EPS/Sth ICWIP/9th KIEV conferences, 18:11301 (R;FR) 
Plasma Heating 
EURATOM-CEA Association Contributions to the joint 19th 
EPS/Sth ICWIP/Sth KIEV conferences, 18:11301 (R;FR) 
Plasma Microinstabilities 
Kinetic studies of microinstabilities in toroidal plasmas: Simula- 
tion and theory, 18:11366 (R;US) 
Stability 
ideal and resistive MHD stability of internal kink modes in circu- 
lar and shaped tokamaks, 18:11352 (RA;CH) 
Transport Theory 
Anomalous transport modelling of tokamak plasmas, 18:11290 
(R;US) 
Turbulent Flow 
Gyrofluid turbulence models with kinetic effects, 18:11372 (R;US) 
Wall Effects 
Plasma surface interactions in controlled fusion devices, 
18:11408 (R;FR) 
TOKAMAK FUSION TEST REACTOR 
See TFTR TOKAMAK 
TOKYO INS CYCLOTRON 
Research activities by INS cyclotron facility: List of publications 
in 1986 - 1991, 18:11460 (R;JP) 


geometrical and profile effects, 


acceleration of 


hydrogen pellets, 
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TOLUENE 


TOLUENE 

Basic research on initial stage of coal liquefaction, 18:7569 
(IA;JP;In Japanese) 

Basic research on initial stage of coal liquefaction, 18:7597 (IA; JP) 

Catabolic gene expression is monitored by bioluminescence in 
bioreactor studies, 18:8224 (R;US) 

Feasibility study for a plasma system to process mixed waste, 
18:7923 (R;US) 

Incineration of toluene and chlorobenzene in a laboratory incin- 
erator, 18:9776 (R;US) 

Solubilities and other physical parameters of aromatic hydrocar- 
bons in water and aqueous sodium chloride solutions as 
determined by headspace analysis, 18:9721 (R;US) 

TOMATOES 

Combined heat-radiation treatments to control decay of tomato 
fruit, 18:10397 (RA;IL) 

Effect of cooking time on the degradation of 14C maneb in 
tomato, 18:10406 (R;DZ;In French) 

Study on the degradation of 14C maneb during the fabrication of 
concentrated tomato, 18:10405 (R;DZ;In French) 

TOMOGRAPHY 

See also COMPUTERIZED TOMOGRAPHY 

Generalized approach to inverse problems in tomography: Im- 
age reconstruction for spatially variant systems using natural 
pixels, 18:11572 (R;US) 

TOOLS (EDUCATIONAL) 
See EDUCATIONAL TOOLS 
TOP PARTICLES 

New particle search and structure functions: Group report, 
18:10810 (R;US) 

Search for the top quark at CDF, 18:10837 (R;US) 

Top search in high P+ dilepton channel at CDF, 18:10838 (R;US) 

TOPOLOGICAL MAPPING 
Equivariant harmonic maps into the sphere via isoparametric 
maps, 18:10635 (R;XA) 
TORE SUPRA 
See TORE SUPRA TOKAMAK 
TORE SUPRA TOKAMAK 

Plasma effects on the particle collection characteristics of the 
TORE SUPRA modular pump limiter, 18:11311 (R;FR) 

Profile measurements of localized fast electrons and ions in 
TORE SUPRA, 18:11302 (RA;FR) 

RF heating and current drive experiments in TORE SUPRA, 
18:11304 (RA;FR) 

Turbulence and energy confinement in TORE SUPRA ohmic 
discharges, 18:11300 (R;FR) 

TOROIDAL PINCH DEVICES 
A method for external measurement of toroidal equilibrium pa- 
rameters, 18:11374 (R;SE) 
TOROIDAL PINCH TYPE REACTORS 
See TOROIDAL PINCH DEVICES 
TORQUE 

Damping of mechanical resonance and protection against grid 
failure for variable speed wind turbines (IRFLET), 18:8538 
(R;NL) 

TOTAL-ABSORPTION SPECTROMETERS 

See SHOWER COUNTERS 

TOUGHNESS (FRACTURE) 
See FRACTURE PROPERTIES 
TOXIC MATERIALS 

Aries: system for health effects assessment in industrial Risk, 
18:10532 (R;ES) 

X-616 Chromium Sludge Lagoons pictorial overview, Piketon, 
Ohio: Environmental Restoration Program, 18:8086 (R;US) 

TRACER TECHNIQUES 

Application of multitracer technology to petroleum reservoir 
studies: Quarterly progress report, April 1—June 30, 1992, 
18:7723 (R;US) 

Tracer migration experiments in the Stripa mine 1980-1991, 
18:10273 (R;SE) 

TRACK DETECTORS (DIELECTRIC) 

See DIELECTRIC TRACK DETECTORS 
TRACKS 

See PARTICLE TRACKS 


974 


ERA Vol. 18, No. 4 


TRADE 
See also EXPORTS 
NUCLEAR TRADE 
Discussion of gas trade model (GTM) results, 18:7759 (RA;US) 
TRADE (NUCLEAR) 
See NUCLEAR TRADE 
TRAINING 

Evaluation of E&T pilot course, excavation, trenching and 
shoring taught in Los Alamos, New Mexico, June 12, 1992, 
18:8084 (R;US) 

Training requirements and responsibilities for the Buried Waste 
Integrated Demonstration at the Radioactive Waste Manage- 
ment Complex, 18:8074 (R;US) 

TRAJECTORIES 
Quadrupole error effects in the Arcs, 18:9919 (R;FR) 
TRANSDUCERS 
Effects of aging on calibration and response time of nuclear 
plant RTDs and pressure transmitters, 18:9044 (RA;US) 

TRANSFER (ELECTRON) 

See ELECTRON TRANSFER 
TRANSFER (HEAT) 

See HEAT TRANSFER 
TRANSFER (IN ENVIRONMENT) 

See RADIONUCLIDE MIGRATION 
TRANSFER (IN ORGANISM) 

See RADIONUCLIDE KINETICS 
TRANSFER (MASS) 

See MASS TRANSFER 
TRANSFORMATIONS (ONCOGENIC) 

See ONCOGENIC TRANSFORMATIONS 
TRANSFORMATIONS (PHASE) 

See PHASE TRANSFORMATIONS 
TRANSFORMERS 

Effect of increased electric loads on primary substation equip- 

ment in 100-B, C, D, DR, F, and H areas, 18:8933 (R;US) 
TRANSITION ELEMENT COMPLEXES 
See also COBALT COMPLEXES 
IRIDIUM COMPLEXES 
IRON COMPLEXES 
MOLYBDENUM COMPLEXES 
PLATINUM COMPLEXES 
RHENIUM COMPLEXES 
RHODIUM COMPLEXES 
RUTHENIUM COMPLEXES 
Cyclometaliated and cyclometalsilylated complexes of transition 
elements as photoredox sensitizers: Progress report for the 
riod December 1, 1991—September 30, 1992, 18:9717 (R;US) 
TRANSITIONS (ENERGY LEVEL) 
See ENERGY-LEVEL TRANSITIONS 
TRANSITIONS (PHASE) 
See PHASE TRANSFORMATIONS 
TRANSLATORS 
FPP: A Fortran preprocessor, 18:11583 (R;US) 
TRANSMISSION (HEAT) 
See HEAT TRANSFER 
TRANSMISSION ELECTRON MICROSCOPY 
Applications of TEM to interface in materials, 18:9702 (R;US) 
New cross-section method for investigation of heavy ion irradia- 
tion effects, 18:9478 (RA;RU) 
Test of a method for phase retrieval in HRTEM, 18:10133 (R;AU) 
TRANSPARENCY 

See OPACITY 
TRANSPORT (CHARGED-PARTICLE) 

See CHARGED-PARTICLE TRANSPORT 
TRANSPORT (IN ORGANISMS) 

See RADIONUCLIDE KINETICS 
TRANSPORT (NEUTRON) 

See NEUTRON TRANSPORT 
TRANSPORT (RADIATION) 

See RADIATION TRANSPORT 
TRANSPORT THEORY 

See also NEUTRON TRANSPORT THEORY 

A “local” exponential transform method for global variance re- 
duction in Monte Carlo transport problems, 18:11141 (R;US) 





The anomalous transport caused by particles transverse drift, 
18:11285 (R;CN) 
TRANSPORTATION SECTOR 
An environmentally adapted transport system - three pictures of 
the future, 18:9280 (R;SE;In Swedish) 
Motor Carrier Evaluation Program Plan: Revision 2, 18:7896 
(R;US) 
The impact of new technologies on transportation energy use, 
18:9271 (R;US) 
TRANSURANIUM ELEMENTS 
See also NEPTUNIUM 
PLUTONIUM 
A linear, time-varying simulation of the respiratory tract system, 
18:10432 (R;US) 
TRANSURANIUM WASTES 
See ALPHA-BEARING WASTES 
TRAVEL 
TILT: Trip Information Log Tracking System, 18:11540 (CM;US) 
TREUNIVERSITY MESON FACILITY 
See TRIUMF CYCLOTRON 
TRIBUTYL PHOSPHATE 
See 
TRIGA TYPE REACTORS 
See also TRIGA-2-DALAT REACTOR 
Analytical analyses of startup measurements associated with 
the first use of LEU fuel in Romania’s 14-MW TRIGA reactor, 
18:8900 (R;US) 
TRIGA-2-DALAT REACTOR 
Control of the integrity of the fuel elements and the 30 years old 
reactor tank at the Dalat nuclear research reactor., 18:8971 
(R;VN) 
TRIGGER CIRCUITS 
Programmable Level-1 trigger for calorimeter, 18:10130 (R;US) 
TRINIDAD AND TOBAGO 
Agreement of 4 November 1992 between the Government of the 
Republic of Trinidad and Tobago and the International Atomic 
Energy Agency for the application of safeguards in connection 
with the Treaty for the Prohibition of Nuclear Weapons in Latin 
America and the Treaty on the Non-Proliferation of Nuclear 
Weapons, 18:8098 (R;XA;In English, Spanish, French, Russia) 
TRIPLET PARTICLES 
See QUARKS 
TRITICUM 
See WHEAT 
TRITIUM 
A low inventory adsorptive process for tritium extraction and pu- 
ification, 18:11394 (R;CA) 
AL-SX gettering system effectiveness at low and high tempera- 
tures evaluation using tritium gas, 18:9821 (R;US) 
Disposal of tritium-exposed metal hydrides, 18:8023 (R;US) 
Dosimetry of skin-contact exposure to tritium gas contaminated 
surfaces, 18:10418 (R;CA) 
HT deposition to snow: Chalk River Laboratories, March 5-6, 
1991, 18:10181 (R;CA) 
Modification of a shielded cell to handie tritium, 18:8898 (R;US) 
Pellet injector development at ORNL, 18:11399 (R;US) 
Phytotoxicology section investigation in the vicinity of the Bruce 
Nuclear Power Development, the Pickering Nuclear Generat- 
ing Station and the Darlington Nuclear Generating Station, in 
October, 1989, 18:8891 (R;CA) 
Savannah River Laboratory monthly report, April 1972, 18:8991 
(R;US) 
Savannah River Laboratory monthly report, August 1972, 
18:8993 (R;US) 
Savannah River Laboratory monthly report, July 1977, 18:8996 
(R;US) 
Savannah River Laboratory monthly report, June 1972, 18:8992 
(R;US) 
Savannah River Laboratory monthly report, June 1974, 18:8995 
(R;US) 
Three-nucleon problem with phase equivalent potentials, 
18:11035 (R;UA) 
Tritium interactions with steel and construction materials in fu- 
sion devices: A literature review, 18:11386 (R;CA) 
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Tritium permeation and related studies on barrier treated 316 
stainless steel, 18:8972 (R;US) 

[Mutagenic effect of tritium on DNA of 
melanogaster]: Progress report, 18:10430 (R;US) 

TRITIUM RECOVERY 

D2 and DT gas purification by cryosorption on 5 Angstrom 
molecular sieve, 18:9659 (R;FR) 

Tritium decontamination of machine components and walls, 
18:7907 (R;FR) 

TRITON REACTIONS 
The triton-nucleus scattering at 17 and 33 MeV, 18:11063 (R;XA) 
TRITONS 
K-harmonics method applied to 
sub(c)sup(9)Be, 18:11006 (IA;IN) 
TRIUMF CYCLOTRON 
Annual report scientific activities 1991, 18:9902 (R;CA) 
TROJAN REACTOR 
Consequence evaluation of radiation embrittlement of Trojan re- 
actor pressure vessel supports, 18:9021 (RA;US) 
TRU WASTES 
See ALPHA-BEARING WASTES 
TSL PROCESS 

Coal liquefaction process streams characterization and evalua- 
tion: Quarterly technical progress report, April 1—June 30, 
1992, 18:7549 (R;US) 

TSUKUBA KEK SYNCHROTRON 

See KEK SYNCHROTRON 

TUBES 
See also GUIDE TUBES 
PRESSURE TUBES 

Austenitic steel corrosion outside the core in WWERs, 18:8630 
(RA;XA) 

Chaotic vibrations of tubes with nonlinear supports in crossflow, 
18:9832 (R;US) 

Fabrication of ceramic membrane tubes for direct conversion of 
natural gas, 18:7749 (R;US) 

Improved eddy-current inspection for steam generator tubing, 
18:9026 (RA;:US) 

Performance demonstration requirements for eddy current 
steam generator tube inspection, 18:9060 (R;US) 

Prediction of the quality of resistance welds by computer based 
color image analysis, 18:10145 (R;US) 

TUBES (CONDUITS) 

See PIPES 

TUFF 

Surface-discharging hydrothermal systems at Yucca Mountain: 

Examining the evidence, 18:7966 (R;US) 
TUMOR CELLS 

A human melanoma cell line (WMXRS-1), hypersensitive to ion- 
ising and ultraviolet (UV) radiation, and UV-mimetic agents, 
18:10466 (IA;AU) 

The effects of three bioreductive drugs on cell lines selected for 
their sensitivity to mitomycin C or ionising radiation, 18:10479 
(IA;AU) 

TUMOR PROMOTERS 
lonizing radiation in tumor promotion and progression, 18:10440 
(R;CA) 

TUMORS 

See NEOPLASMS 
TUNGSTEN 178 

Structure of sup(178,186)W from the arm, 18:1 1003 (IA;IN) 
TUNGSTEN 179 

Structure of sup(178,186)W from the arm, 18:11003 (IA;IN) 
TUNGSTEN 180 

Structure of sup(178,186)W from the arm, 18:11003 (IA;IN) 
TUNGSTEN 181 

Structure of sup(178,186)W from the arm, 18:11003 (IA;IN) 
TUNGSTEN 182 

Quadrupole moments and band-mixing in tungsten isotopes in 
DPPQ model (Dynamic pairing plus quadrupole model.), 
18:10994 (IA;IN) 

Structure of sup(178,186)W from the arm, 18:11003 (IA;IN) 
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Structure of sup(178,186)W from the arm, 18:11003 (IA;IN) 
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TUNGSTEN 184 
Quadrupole moments and band-mixing in tungsten isotopes in 
DPPQ mode! (Dynamic pairing plus quadrupole model.), 
18:10994 (IA;IN) 
Structure of sup(178,186)W from the arm, 18:11003 (IA;IN) 
TUNGSTEN 185 
Structure of sup(178,186)W from the arm, 18:11003 (IA;IN) 
TUNGSTEN 186 
Quadrupole moments and band-mixing in tungsten isotopes in 
DPPQ model (Dynamic pairing plus quadrupole model.), 
18:10994 (IA;IN) 
Structure of sup(178,186)W from the arm, 18:11003 (IA;IN) 
TUNGSTEN 188 
Nuclear Medicine Program progress report for quarter ending 
September 30, 1992, 18:10380 (R;US) 
TUNGSTEN BASE ALLOYS 
Bend ductility of tungsten heavy alloys, 18:9511 (R;US) 
Effects of rolling on the ductility of 80% tungsten heavy alloy, 
18:9512 (R;US) 
TUNGSTEN ORES 
Bibliographic study on the recovery tungsten: Etude bibli- 
ographique sur la recuperation du tungstene, 18:9368 
(R;DZ;in French) 
TUNNEL DIODES 
Effect of effective mass differences on the tunneling current- 
voltage behaviour of a resonant diode in the presence of 
space charge build-up, 18:11182 (R;XA) 
TURBINE BLADES 
Compressors 
Solving the inverse problem for incompressible potential flow 
through tow-dimensional cascades, 18:9337 (R;JP;In Japan- 
ese) 
Design 
Design and dynamic analysis of flexible wind turbines, 18:8558 
(R;GB) 
Drag 
Research on wind energy conversion systems, 
(IA;JP;in Japanese) 
Research on wind energy conversion systems, 18:8548 (IA;JP) 
Erosion 
UCIN-3-Study of particle rebound characteristics and material 
erosion at high temperatures, 18:9503 (RA;US) 
Fluid Flow 
Solving the inverse problem for incompressible potential flow 
through tow-dimensional cascades, 18:9337 (R;JP;In Japan- 
ese) 
Fluld Mechanics 
Grid generation method to calculate the flow field in a three- 
dimensional cascade of blades, 18:9336 (R;JP;in Japanese) 
Geometry 
Research on wind energy conversion systems, 
(IA;JP;In Japanese) 
Research on wind energy conversion systems, 18:8548 (IA;JP) 
Levitation 
Research on wind energy conversion systems, 
(IA;JP;In Japanese) 
Research on wind energy conversion systems, 18:8548 (IA;JP) 
Materials Testing 
Fatigue experiment conducted on laminated wooden beams: 
Partial report 6: Testing of series E, 18:8535 (R;DK;In Danish) 
Performance 
Development of large scale wind energy conversion system, 
18:8542 (IA;JP;in Japanese) 
Development of large scale wind energy conversion system, 
18:8549 (IA;JP) 
Reynolds Number 
Research on wind energy conversion systems, 18:8541 
(IA;JP;In Japanese) 
Research on wind energy conversion systems, 18:8548 (IA;JP) 
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Solving the inverse problem for incompressible potential flow 
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ese) 
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Thickness 

Solving the inverse problem for incompressible potential flow 
through tow-dimensional cascades, 18:9337 (R;JP;In Japan- 
ese) 

Three-Dimensional Calculations 

Grid generation method to calculate the flow field in a three- 

dimensional cascade of blades, 18:9336 (R;JP;in Japanese) 
Two-Dimensional Calculations 

Solving the inverse problem for incompressible potential flow 
through tow-dimensional cascades, 18:9337 (R;JP;In Japan- 
ese) 

TURBOFAN ENGINES 

Grid generation method to calculate the flow field in a three- 

dimensional cascade of blades, 18:9336 (R;JP;In Japanese) 
TURBOMACHINERY 

See also TURBOFAN ENGINES 

Nonintrusive temperature measurements on advanced turboma- 
chinery components, 18:9334 (R;US) 

Nonlinear analysis of rotordynamic instabilities in high-speed 
turbomachinery, 18:8575 (R;NO) 

TURBULENCE 

Electrostatic and magnetic fluctuations in the proximity of the 

velocity shear layer in the TJ-| Tokamak, 18:11282 (R;ES) 
TURBULENT FLOW 

Gyrofluid turbulence models with kinetic effects, 18:11372 (R;US) 

Numerical computations of recirculating turbulent flows using 
different linear eddy-viscosity models, 18:9851 (R;SE) 

TURNOVER (RADIONUCLIDES) 
See RADIONUCLIDE KINETICS 
TVO-1 REACTOR 

Operation of Finnish nuclear power plants: Quarterly report 1st 

quarter, 1992, 18:8606 (R;Fi) 
TVO-2 REACTOR 

Operation of Finnish nuclear power plants: Quarterly report 1st 

quarter, 1992, 18:8606 (R;Fi) 
TWO-BODY PROBLEM 

A detailed study of nonperturbative solutions of two-body Dirac 
equations, 18:10728 (R;US) 

P-matrix description of the two-particle interaction, 18:10873 
(R;UA) 

TWO-PHASE FLOW 

A mathematical and numerical study of a two-fluid model, 
18:9836 (R;FR) 

Measurement of thermal-hydraulic parameters in two-phase 
flow using flow visualization image analysis, 18:9846 (R;US) 

Theoretical and pragmatic modelling of governing equations for 
a two-phase flow in bubbly and annular flow regimes, 18:9835 
(R;US) 

TYPE-iIl SUPERCONDUCTORS 

A vibrating wire parallel to a type Il superconducting slab of arbi- 
trary thickness, 18:11253 (R;XA) 

Effects of a vibrating wire carrying DC current on a moving type Il 
superconducting slab of arbitrary thickness, 18:11256 (R;XA) 

Kim model for magnetization of type-ll superconductors, 
18:9381 (RA;US) 

Power losses of a type Il superconducting slab of arbitrary thick- 
ness in the presence of alternating current conductors, 
18:11254 (R;XA) 

Superconductivity and flux pinning in Nd,,,Baz_,Cu307,,, 
18:9576 (R;US) 

Surface barrier of a uniaxial anisotropic type Il superconducting 
cylinder, 18:11257 (R;XA) 

The effect of a transport current on the surface barrier of an uni- 
axial anisotropic superconducting slab, 18:11255 (R;XA) 

TYPE-IIl SUPERCONDUCTORS 

See TYPE-Il SUPERCONDUCTORS 

3J-SYMBOLS 

See CLEBSCH-GORDAN COEFFICIENTS 

2-PROPANOL 
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URATE: Kinetics of Hydriding Uranium Metal Il, 18:11547 
(CM;US) 
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See LAWRENCE BERKELEY LABORATORY 
UJM 
See JET MODEL 
UK ATOMIC ENERGY AGENCY 
See UKAEA 
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AEA Technology report on safety and the environment 1991/92, 
18:10449 (I;GB) 
ULTRACOLD NEUTRONS 
Measurement of the ultracold neutrons loss coefficient in beryl- 
lium power, 18:11137 (R;RU;In Russian) 
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Universal cold and ultracold neutron source: The determination 
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ULTRASONIC TESTING 
Propagation of elastic waves through 
anisotropic materials, 18:9861 (R;US) 
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See ULTRASONIC WAVES 
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Ultrasonic imaging and applications of MRI (magnetic reso- 
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See DATA COVARIANCES 
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See JET MODEL 
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[Physicochemical and microbiological factors influencing the 
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mary report, 18:10297 (R;Fl) 
Ground water chemistry and water-rock interaction at Kivetty, 
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Structural design of the intrusion resistant underground struc- 
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UNDULATORS 
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UNIFIED GAUGE MODELS 
See also GRAND UNIFIED THEORY 
STANDARD MODEL 
WEINBERG LEPTON MODEL 
Four-fermion interactions from n generations and minimal dynam- 
ical breaking of electroweak gauge group, 18:10751 (R;XA) 
Heavier fermions and fine-tuning problem in top condensate 
scheme, 18:10750 (R;XA) 
Inversion of the fermion matrix in lattice QCD by means of 
parallel-transported multigrid (PTMG), 18:10674 (R;DE) 
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Symmetries and gauge theories in quantum field theory, 
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WEYL UNIFIED THEORY 
The ring structure of chiral operators for minimal models cou- 
pled to 2D gravity, 18:10752 (R;XA) 
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Statement by the Permanent Mission of the Republic of Ar- 
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See REACTOR FUELING 
URANIUM 
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Adsorption 
Plutonium and uranium adsorption on monosodium titanate, 
18:8019 (R;US) 
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Difficulties in preparing a standard sample of uranium metal 
having traces of nitrogen, 18:9684 (IA;IN) 
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Definition of prominent thermal mechanisms associated with the 
buoyancy-induced transport of hafnium-carbide within a solid- 
ifying uranium-hafnium alloy, 18:9480 (R;US) 
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Domestic uranium mining and milling industry 1991: Viability as- 
sessment, 18:7788 (R;US) 
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The nucleation and growth of uranium on the basal plane of 
graphite studied by scanning tunneling microscopy, 18:9522 
(R;US) 
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Diffusion of uranium in compacted sodium bentonite, 18:8029 
(R;Fl) 
Exploration 
An alpha-gamma integrating device for uranium exploration, 
18:7792 (IA;IN) 
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A.F. Kaufmann, MIT, trip report, April 29, 1953, 18:9400 (R;US) 
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Process Section, Manufacturing Division monthly report, Jan- 
uary 1953, 18:8906 (R;US) 
Feed Materials Plants 
Magnesio-thermic reduction of UF, to uranium metal : plant op- 
erating experience, 18:7811 (IA;IN) 
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Quenching effect of iron on uranium concentration measurements 
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Fuel Elements 

Performance of U-Pu-Zr fuel cast into zirconium molds, 18:8830 
(R;US) 

Fuel Fabrication Plants 

Magnesio-thermic reduction of UF, to uranium metal : plant op- 
erating experience, 18:7811 (IA;IN) 
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Rapid determination of uranium in uranyl nitrate solutions by 

gamma spectrometry, 18:9683 (IA;IN) 
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The nucleation and growth of uranium on the basal plane of 
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Observations on recent application of high coolant pH in French 
PWRs and optimization of chemistry during shutdown, 
18:8638 (RA;XA) 

Research work on coolant technology in China, 18:8619 (RA;XA) 

WATER COOLANT 
See WATER 


WATER COOLED GRAPHITE MODERATED REACTORS 
See LWGR TYPE REACTORS 
WATER COOLED REACTORS 
See also BWR TYPE REACTORS 
HFR REACTOR 
LWGR TYPE REACTORS 
MAPLE TYPE REACTORS 
OSIRIS REACTOR 
PWR TYPE REACTORS 
TRIGA TYPE REACTORS 
Coolant technology of water cooled reactors. V. 3: Activity trans- 
port mechanisms in water cooled reactors, 18:8635 (R;XA) 
Effects of air oxidation on the dissolution rate of LWR spent fuel, 
18:8604 (R;US) 
High temperature water chemistry monitoring, 18:8852 (RA;XA) 
Lowering the corrosion rate to limit radioactive deposits, 
18:8639 (RA;XA) 
WATER DISTRIBUTION 
See WATER SUPPLY 
WATER HYACINTHS 
Anaerobic digestion and water hyacinth in wastewater treat- 
ment, 18:10314 (RA;FR) 
WATER MODERATOR 
See WATER 
WATER POLLUTION 
Arbeitsgemeinschaft Rhein-Wasserwerke e.V. (ARW). Annual 
report 1991, 18:10323 (1;DE;ln German) 
WATER POLLUTION MONITORS 
Development of methods for identification and quasi-continuous 
monitoring of badly degradable organic traces in water and 
waste water. Final report, 18:10312 (1;DE;ln German) 
WATER QUALITY 
DOE plan for UMTRA Project water protection standards, 
18:8060 (R;US) 
WATER REMOVAL 
Dewatering fine coal slurries by gel extraction: Final report, 
18:7529 (R;US) 
WATER SOLUTIONS 
See AQUEOUS SOLUTIONS 
WATER SUPPLY 
Occurrence and exposures to disinfectants and disinfection by- 
products, 18:10386 (R;US) 
WATER TREATMENT 
Preparation of nuclear grade ion exchange resins, 18:9617 
(RA;XA) 
TiOz photocatalysis for the destruction of organics and the re- 
duction of heavy metals, 18:10330 (R;US) 
Waste water pilot plant research, development, and demonstra- 
tion permit application: Revision 1, 18:7926 (R;US) 
WATER VAPOR 
Comprehensive mechanisms for combustion chemistry: An ex- 
perimental and numerical study with emphasis on applied 
sensitivity analysis: Progress report, June 15, 1990—February 
1, 1993, 18:9777 (R;US) 
WATERBORNE PARTICLES 
See PARTICULATES 
WAVE EQUATIONS 
See also DIRAC EQUATION 
SCHROEDINGER EQUATION 
Solution of the Helmholtz-Poincare Wave Equation using the 
coupled boundary integral equations and optimal surface 
eigenfunctions, 18:10576 (R;US) 


WELLHEADS 


WAVE POWER 

Basic research on ocean thermal energy-conversion system, 
18:8450 (IA;JP;in Japanese) 

Basic research on ocean thermal energy-conversion system, 
18:8451 (IA;JP) 

WAVEGUIDES 

Solutions of the 2-D Helmoholtz equation for optical waveg- 
uides: Semi-analytical and numerical variational approaches, 
18:10655 (R;XA) 

WAVES (SHOCK) 

See SHOCK WAVES 
WAZ 16 

See NICKEL BASE ALLOYS 
WEAK INTERACTIONS 

See also LEPTONIC DECAY 

Exponential parametrization of Cabibbo-Kobayashi-Maskawa 
matrix and eigenstates of weak interactions, 18:10744 (R;IT) 

WEAPONS 
See also BOMBS 
DIRECTED-ENERGY WEAPONS 
NUCLEAR WEAPONS 

Destruction of UST organics and nitrates, polymeric organic 
wastes, and chlorocarbon solvents by steam reforming, 
18:9315 (R;US) 

Near-field millimeter-wave 
18:10151 (R;US) 

WEATHERING 

Research and development of photovoltaic power system.: Re- 
search and development of amorphous solar cells (study of 
new silicon-based amorphous materials), 18:8290 (IA;JP;In 
Japanese) 

Research and development of photovoltaic power system.: Re- 
search and development of amorphous solar cells {study on 
new silicon-based amorphous materials), 18:8306 (IA;JP) 

WECS 
See WIND TURBINES 
WEINBERG LEPTON MODEL 
Standard model without Higgs particles, 18:10756 (R;XA) 
WEINBERG MODEL 
See WEINBERG LEPTON MODEL 
WELDED JOINTS 

Prediction of the quality of resistance welds by computer based 
color image analysis, 18:10145 (R;US) 

Short cracks in piping and piping welds, 18:9029 (RA;US) 

WELDS 
See WELDED JOINTS 
WELL CASINGS 

Design, build, develop and test a fieldworthy spiral tool and 
packer for casing repair: Quarterly report, September 16, 
1992—December 15, 1992, 18:7727 (R;US) 

WELL DRILLING 

Studies on drilling method for geothermal well and on downhole 
coaxial heat exchanger system, 18:8508 (IA;JP;In Japanese) 

Studies on drilling method for geothermal well and on downhole 
coaxial heat exchanger system, 18:8516 (IA;JP) 

Studies on drilling method for geothermal well and on downhole 
coaxial heat exchanger system, 18:8508 (IA;JP;In Japanese) 

Studies on drilling method for geothermal well and on downhole 
coaxial heat exchanger system, 18:8516 (IA;JP) 

Studies on drilling method for geothermal well and on downhole 
coaxial heat exchanger system, 18:8508 (IA;JP;In Japanese) 

Studies on drilling method for geothermal well and on downhole 
coaxial heat exchanger system, 18:8516 (IA;JP) 

WELLHEAD PRICES 

An analysis of Canada-US natural gas trade using the AGAS 
energy model, 18:7756 (RA;US) 

Description of the Lewin Natural Gas Model, 18:7755 (RA;US) 

Gas analysis modeling system forecast for the Energy Modeling 
Forum North American Natural Gas Market Study, 18:7754 
(RA;US) 

WELLHEADS 

Data analysis and evaluation on the development of geothermal 

hot water generation plant.: Data analysis and evaluation on 


imaging for weapon detection, 
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WELLHEADS 


the development of hot dry rock power generation technology, 
18:8504 (IA;JP;In Japanese) 

Data analysis and evaluation on the development of geothermal 
hot water power generation plant.: Data analysis and evalua- 
tion on the development of hot dry rock power generation 
technology, 18:8507 (IA;JP) 

WELLS 
See also GEOTHERMAL WELLS 
OIL WELLS 
Field investigation at the Faultiess Site Central Nevada Test 
Area, 18:10305 (R;US) 
WEST GERMANY 
See FEDERAL REPUBLIC OF GERMANY 
WETLANDS 

Gas Research Institute wetland research program, 18:7770 

(R;US) 
WETTABILITY 
Influence of wettability micro-heterogeneities on displacements 
in porous media, 18:7729 (R;FR;In French) 
WEYL FIELD 
See WEYL UNIFIED THEORY 
WEYL UNIFIED THEORY 

S' x S? as a bag membrane and its Einstein-Weyl geometry, 

18:10753 (R;XA) 
WHEAT 

New advances of wheat mutation breeding in Heilongjiang 
Province, 18:10393 (R;CN;In Chinese) 

Studies on radiation induced mutation of pollen, ovary and plant 
of wheat, 18:10392 (R;CN;In Chinese) 

WHOLE-BODY IRRADIATION 

Dosimetry for non conventional whole-body irradiations, 
18:10490 (IA;AR;In Spanish) 

Micronucieus frequencies in spleen and peripheral blood lym- 
phocytes of the mouse following acute whole body irradiation, 
18:10476 (IA;AU) 

WIGGLER MAGNETS 

Conceptual design of vertical undulator, 18:10035 (R;JP;In 
Japanese) 

Effect of electron beam energy distribution on Wiggler-Undulator 
brightness, 18:9878 (R;IT) 

Symplectic integration for complex wigglers, 18:9987 (R;JP) 

WIND 

Development of control techniques for assembly-type wind 
power generating systems, 18:8544 (IA;JP;in Japanese) 

Development of control techniques for assembly-type wind 
power generating systems, 18:8551 (IA;JP) 

Full vector (3-D) inflow simulation in natural and wind farm envi- 
ronments using an expanded version of the SNLWIND 
(Veers) turbulence code, 18:8561 (R;US) 

Gridded state maps of wind electric potential, 18:8530 (R;US) 

SWIFT program for three-dimensional wind simulation: Part 1: 
Model description and program verification, 18:8529 (R;NL) 

WIND ENERGY CONVERSION SYSTEMS 

See WIND TURBINES 

WIND FARMS 
See WIND TURBINE ARRAYS 
WIND GENERATORS 
See ELECTRIC GENERATORS 
WIND TURBINES 
WIND LOADS 

Wind observation, 18:8552 (IA;JP) 

Wind observation, 18:8545 (IA;JP;in Japanese) 

Wind observation, 18:8552 (IA;JP) 

WIND POWER 

Future prospects for renewable energy sources in a global 

frame, 18:8274°(R;AT) 
WIND POWER PLANTS 
Aesthetics 

Operational studies on a large-scale wind energy system, 
18:8543 (IA;JP;in Japanese) 

Operational studies on a large-scale wind energy system, 
18:8550 (IA;JP) 
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Demand Factors 

Technical development for the practical use of photovoltaic 
power system.: Research and development of stand alone 
diepersed photovoltaic system (PV and wind-power hybrid 
system for mountain lodges), 18:8370 (IA;JP;In Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Research and development of stand alone 
diepersed photovoltaic system (PV and wind-power hybrid 
system for mountain lodges), 18:8425 (IA;JP) 

Electric Batteries 

Technical development for the practical use of photovoltaic 
power system.: Research and development of stand alone 
diepersed photovoltaic system (PV and wind-power hybrid 
system for mountain lodges), 18:8370 (IA;JP;in Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Research and development of stand alone 
diepersed photovoltaic system (PV and wind-power hybrid 
system for mountain lodges), 18:8425 (IA;JP) 

Electric Generators 

Operational studies on a large-scale wind energy system, 
18:8543 (IA;JP;In Japanese) 

Operational studies on a large-scale wind energy system, 
18:8550 (IA;JP) 

Electrical Transients 

Operational studies on a large-scale wind energy system, 
18:8550 (IA;JP) 

Operational studies on a large-scale wind energy system, 
18:8543 (IA;JP;In Japanese) 

Energy Balance 

Best mix strategy for energy utilization, 18:8534 (IA;JP) 

Best mix strategy for energy utilization, 18:8533 (IA;JP;in 
Japanese) 

Energy Efficiency 

Technical development for the practical use of photovoltaic 
power system.: Research and development of stand alone 
diepersed photovoltaic system (PV and wind-power hybrid 
system for mountain lodges), 18:8370 (IA;JP;In Japanese) 

Technical development for the practical use of photovoltaic 
power system.: Research and development of stand alone 
diepersed photovoltaic system (PV and wind-power hybrid 
system for mountain lodges), 18:8425 (IA; JP) 

Horizontal Axis Turbines 

Development of large scale wind energy conversion system, 
18:8549 (IA;JP) 

Development of large scale wind energy conversion system, 
18:8542 (IA;JP;in Japanese) 

Hybrid Systems 

12th annual progress report of the solar technology subcommit- 
tee, 18:8441 (|;JP;In Japanese) 

interconnected Power Systems 

Operational studies on a large-scale wind energy system, 
18:8543 (IA;JP;In Japanese) 

Operational studies on a large-scale wind energy system, 
18:8550 (IA;JP) 

International Cooperation 

Research on International cooperation work in energy technol- 
ogy, 18:9197 (IA;JP;in Japanese) 

Research on International cooperative work in energy technol- 
ogy, 18:9198 (IA;JP) 

inverters 

Technical development for the practical use of photovoltaic 
power system.: Research and development of stand alone 
diepersed photovoltaic system (PV and wind-power hybrid 
system for mountain lodges), 18:8425 (IA; JP) 

Technical development for the practical use of photovoltaic 
power system.: Research and development of stand alone 
diepersed photovoltaic system (PV and wind-power hybrid 
system for mountain lodges), 18:8370 (IA;JP;In Japanese) 

Japan 

Technical development for the practical use of photovoltaic 
power system.: Research and development of stand alone 
diepersed photovoltaic system (PV and wind-power hybrid 
system for mountain lodges), 18:8370 (IA;JP;in Japanese) 





Technical development for the practical use of photovoltaic 
power system.: Research and development of stand alone 
diepersed photovoltaic system (PV and wind-power hybrid 
system for mountain lodges), 18:8425 (IA;JP) 

Wind observation, 18:8545 (IA;JP;In Japanese) 

Wind observation, 18:8552 (IA;JP) 

Land Use 

Operational studies on a large-scale wind energy system, 
18:8543 (IA;JP;In Japanese) 

Operational studies on a large-scale wind energy system, 
18:8550 (IA;JP) 

Lifetime 

Best mix strategy for energy utilization, 18:8533 (IA;JP;In 
Japanese) 

Best mix strategy for energy utilization, 18:8534 (IA;JP) 

Power Range 100-1000 Kw 

Development of large scale wind energy conversion system, 
18:8542 (IA;JP;in Japanese) 

Development of large scale wind energy conversion system, 
18:8549 (1A;JP) 

Operational studies on a large-scale wind energy system, 
18:8550 (1A;JP) 

Operational studies on a large-scale wind energy system, 
18:8543 (IA;JP;In Japanese) 

Regulations 

Operational studies on a large-scale wind energy system, 
18:8543 (IA;JP;in Japanese) 

Operational studies on a large-scale wind energy system, 
18:8550 (IA;JP) 

Site Characterization 

Operational studies on a large-scale wind energy system, 
18:8543 (IA;JP;in Japanese) 

Operational studies on a large-scale wind energy system, 
18:8550 (iA;JP) 

Wind observation, 18:8545 (IA;JP;in Japanese) 

Wind observation, 18:8552 (IA;JP) 

Site Selection 

Development of large-scale wind power generation system.: 
Evaluation and analysis, 18:8547 (IA;JP;in Japanese) 

Development of large-scale wind power generation system.: 
Evaluation and analysis, 18:8554 (IA;JP) 

Development of large-scale wind turbine generator system.: 
Evaluation and analyses, 18:8553 (IA;JP) 

Development of large-scale wind turbine generator system.: 
Evaluation and analyses, 18:8546 (IA;JP;In Japanese) 

Social Impact 

Operational studies on a large-scale wind energy system, 
18:8543 (IA;JP;In Japanese) 

Operational studies on a large-scale wind energy system, 
18:8550 (IA;JP) 

Systems Analysis 

Best mix strategy for energy utilization, 18:8533 (IA;JP;In 
Japanese) 

Best mix strategy for energy utilization, 18:8534 (IA;JP) 

Topography 
Wind observation, 18:8545 (IA;JP;in Japanese) 
Wind observation, 18:8552 (IA;JP) 

Wind Turbines 

Development of large-scale wind power generation system.: 
Evaluation and analysis, 18:8547 (IA;JP;in Japanese) 

Development of large-scale wind power generation system.: 
Evaluation and analysis, 18:8554 (IA;JP) 

WIND TUNNELS 

Experimental studies of vortex flaps and vortex plates. Part 1.: 
0.53m span 60° delta wing, 18:9273 (R;JP) 

WIND TURBINE ARRAYS 

Development of control techniques for assembly-type wind 
power generating systems, 18:8551 (IA;JP) 

Development of control techniques for assembly-type wind 
power generating systems, 18:8544 (IA;JP;in Japanese) 

Development of control techniques for assembly-type wind 
power generating systems, 18:8551 (IA;JP) 

Development of control techniques for assembly-type wind 
power generating systems, 18:8544 (IA;JP;In Japanese) 


WIND TURBINES 
Mechanical Properties 


Development of control techniques for assembly-type wind 
power generating systems, 18:8551 (IA;JP) 

Full vector (3-D) inflow simulation in natural and wind farm envi- 
ronments using an expanded version of the SNLWIND 
(Veers) turbulence code, 18:8561 (R;US) 

Load prediction and fatigue evaluation of the WPS-30 wind tur- 
bine in the Sexbierum wind farm, 18:8540 (R;NL) 

Measuring engineering studies in the Westkueste wind power 
park. Study of the electrical components of wind power plants 
and their integration in low-power grid. Final report, 18:8557 
(1;DE;In German) 

Research on International cooperation work in energy technol- 
ogy, 18:9197 (IA;JP;in Japanese) 

Research on International cooperative work in energy technol- 
ogy, 18:9198 (IA;JP) 

Site development costs for wind farm sites, 18:8560 (R;GB) 


WIND TURBINES 


See also HORIZONTAL AXIS TURBINES 
VERTICAL AXIS TURBINES 
Augmentation 
Development of large-scale wind power generation system.: 
Evaluation and analysis, 18:8547 (IA;JP;in Japanese) 
Development of large-scale wind power generation system.: 
Evaluation and analysis, 18:8554 (IA;JP) 
Computer-Aided Design 
Verification of wind turbine design codes with the Dutch 'Hand- 
book Wind Data for Wind Turbine Design’, 18:8539 (R;NL) 
Computerized Control Systems 
Further development of the modular system for autonomous 
electricity supply and evaluation of operating experience - 
wind/dieseVbattery system on Cape Clear. Final report, 
18:8555 (|l;DE;in German) 
Control 
Power supply from wind power plants. Design and control of 
consumer-oriented supply units and island grids. Final report, 
18:8556 (1;DE;in German) 
Control Systems 
Research on wind energy conversion systems, 18:8541 
(IA;JP;in Japanese) 
Research on wind energy conversion systems, 18:8548 (IA;JP) 
Starting-up sequence of the AWEC-60 windturbine, 18:8531 
(R;ES;In Spanish) 
Design 
Power supply from wind power plants. Design and control of 
consumer-oriented supply units and island grids. Final report, 
18:8556 (1;DE;in German) 
Electric Batteries 
Further development of the modular system for autonomous 
electricity supply and evaluation of operating experience - 
wind/dieseVbattery system on Cape Clear. Final report, 
18:8555 (1;DE;in German) 
Electric Generators 
Development of control techniques for assembly-type wind 
power generating systems, 18:8544 (IA;JP;ln Japanese) 
Development of control techniques for assembly-type wind 
power generating systems, 18:8551 (IA;JP) 
Power curve of the AWEC-60 wind turbine, 18:8532 (R;ES;In 
Spanish) 
Starting-up sequence of the AWEC-60 windturbine, 18:8531 
(R;ES;In Spanish) 
Gears 
Development of large-scale wind power generation system.: 
Evaluation and analysis, 18:8547 (IA;JP;In Japanese) 
Development of large-scale wind power generation system.: 
Evaluation and analysis, 18:8554 (IA;JP) 
Materials 
Assessment of research needs for wind turbine rotor materials 
technology, 18:8536 (R;US) 
Fatigue properties of glass- and glass/carbon-polyester com- 
posites for wind turbines, 18:9611 (R;NL) 
Mechanical Properties 
Research on wind energy conversion systems, 18:8548 (IA;JP) 
Research on wind energy conversion systems, 18:8541 
(IA;JP;In Japanese) 
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WIND TURBINES 
Mechanical Structures 


Mechanical Structures 
Development of large-scale wind power generation system.: 
Evaluation and analysis, 18:8554 (IA;JP) 
Development of large-scale wind power generation system..: 
Evaluation and analysis, 18:8547 (IA;JP;in Japanese) 
Mechanica! Vibrations 
Damping of mechanical resonance and protection against grid 
failure for variable speed wind turbines (IRFLET), 18:8538 
(R;NL) 
Research on wind energy conversion systems, 18:8541 
(IA;JP;in Japanese) 
Research on wind energy conversion systems, 18:8548 (IA; JP) 
Noise 
Development of large-scale wind power generation system.: 
Evaluation and analysis, 18:8547 (IA;JP;in Japanese) 
Development of large-scale wind power generation system.: 
Evaluation and analysis, 18:8554 (IA;JP) 
Performance 
Development of large-scale wind power generation system.: 
Evaluation and analysis, 18:8547 (IA;JP;in Japanese) 
Development of large-scale wind power generation system.: 
Evaluation and analysis, 18:8554 (IA;JP) 
Power Generation 
Power curve of the AWEC-60 wind turbine, 18:8532 (R;ES;In 
Spanish) 
Research Programs 
An overview of DOE's wind turbine development programs, 
18:9202 (R;US) 
Rotation 
Development of large-scale wind power generation system.: 
Evaluation and analysis, 18:8547 (IA;JP;in Japanese) 
Development of large-scale wind power generation system.: 
Evaluation and analysis, 18:8554 (IA;JP) 
Rotors 
Research on wind energy conversion systems, 18:8541 
(IA;JP;in Japanese) 
Research on wind energy conversion systems, 18:8548 (IA;JP) 
Start-Up 
Starting-up sequence of the AWEC-60 windturbine, 18:8531 
(R;ES;In Spanish) 
Stress Analysis 
Fatigue and reliability analyses for wind turbines, 18:8565 (R;US) 
Switches 
Damping of mechanical resonance and protection against grid 
failure for variable speed wind turbines (IRFLET), 18:8538 
(R;NL) 
Turbine Blades 
Development of large-scale wind power generation system.: 
Evaluation and analysis, 18:8547 (IA;JP;ln Japanese) 
Development of large-scale wind power generation system.: 
Evaluation and analysis, 18:8554 (IA;JP) 
Research on wind energy conversion systems, 18:8548 (IA;JP) 
Research on wind energy conversion systems, 18:8541 
(IA;JP;In Japanese) 
Velocity 
Damping of mechanical resonance and protection against grid 
failure for variable speed wind turbines (IRFLET), 18:8538 
(R;NL) 
Wind Loads 
Development of control techniques for assembly-type wind 
power generating systems, 18:8544 (IA;JP;In Japanese) 
Development of control techniques for assembly-type wind 
power generating systems, 18:8551 (IA;JP) 
Starting-up sequence of the AWEC-60 windturbine, 18:8531 
(R;ES;In Spanish) 
Wind Power Plants 
Research on wind energy conversion systems, 18:8541 
(IA;JP;in Japanese) 


Research on wind energy conversion systems, 18:8548 (IA;JP) 
WINDOWS 
A new method for predicting the solar heat gain of complex fen- 
estration systems, 18:9250 (R;US) 
Design considerations for foil windows for PET radioisotope tar- 
gets, 18:8112 (RA;CH) 
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Method of measuring nighttime U-values using the Mobile Win- 
dow Thermal Test (MoWiTT) Facility, 18:9247 (R;US) 

Modern isolating glass - its meaning to heating energy saving, 
18:9234 (IA;DE;In German) 

Utilization of solar energy in facades and roofs - present techni- 
cal level and future ways of application, 18:9231 (IA;DE;In 
German) 

WINSTON COLLECTORS 
See COMPOUND PARABOLIC CONCENTRATORS 
WIPP 

Compliance at the Waste Isolation Pilot Plant (WIPP): Final re- 
port for Subtask 3, January 15, 1990, 18:7964 (R;US) 

Quality assurance procedures for analyses and report reviews 
supporting performance assessments of the Waste Isolation 
Pilot Plant, 18:7978 (R;US) 

Quality assurance procedures for parameter selection and use 
of expert judgment panels supporting performance assess- 
ments of the Waste Isolation Pilot Plant, 18:7979 (R;US) 

WOMEN 

Radiation exposures for DOE and DOE contractor employees, 
1989: Twenty-second annual report, 18:10429 (R;US) 

woop 

Computer simulation of non-steady state moisture diffusional 
flow in wood, 18:9620 (R;XA) 

Experimental study of non-steady state moisture diffusional flow 
in wood, 18:9619 (R;XA) 

Fatigue experiment conducted on laminated wooden beams: 
Partial report 6: Testing of series E, 18:8535 (R;DK;In Danish) 

Modified impedance control for robotic saw cutting: Simulation 
and implementation in three degrees of freedom, 18:9826 
(R;US) 

WOOD ALCOHOL 

See METHANOL 

WOOD WASTES 

Emission of volatile chlorinated hydrocarbons from combustion 

of biofuels, 18:8250 (R;SE;in Swedish) 
WOOD-PLASTIC COMPOSITES 

Radiation processing of fibre-reinforced composites, 18:9899 
(IA;CA) 

Radiation processing of fibre-reinforced composites, 18:9901 
(IA;CA) 

WORKERS 

See PERSONNEL 
WORKING (MATERIALS) 

See MATERIALS WORKING 
WORKING FLUIDS 

See also REFRIGERANTS 

Basic research on ocean thermal energy-conversion system, 
18:8451 (IA;JP) 

Basic research on ocean thermal energy-conversion system, 
18:8450 (IA;JP;in Japanese) 

Basic research on ocean thermal energy-conversion system, 
18:8451 (IA;JP) 

Basic research on ocean thermal energy-conversion system, 
18:8450 (IA;JP;In Japanese) 

Basic research on ocean thermal energy-conversion system, 
18:8451 (IA;JP) 

Basic research on ocean thermal energy-conversion system, 
18:8450 (IA;JP;ln Japanese) 

Development of a super heat pump energy accumulation sys- 
tem.: Development of a super heat pump for both high and 
low temperature operation, 18:9310 (RA;JP) 

Development of geothermal hot water power generation plant.: 
Development of the binary cycle generating plant (development 
of 10MW-class power plant), 18:8501 (IA;JP;In Japanese) 

Development of geothermal hot water power generation piant.: 
Development of the binary cycle generating plant (develop- 
ment of 10MW-class power plant), 18:8505 (IA;JP) 

Development of geothermal hot water power generation plant.: 
Development of the binary cycle generating plant (development 
of 10MW-class power plant), 18:8501 (IA;JP;In Japanese) 

Development of geothermal hot water power generation plant.: 
Development of the binary cycle generating plant (develop- 
ment of 10MW-class power plant), 18:8505 (IA;JP) 





WWER TYPE REACTORS 
See also BOHUNICE V-2 REACTOR 
LOVIISA-1 REACTOR 
LOVIISA-2 REACTOR 
WWER-3 REACTOR 
WWER-5 REACTOR 
Activities of the Nuclear Research Institute in water coolant inter- 
action with fuel and primary circuit materials, 18:8620 (RA;XA) 
Application of new composite ion exchangers for the removal of 
radionuclides from the primary coolant of water reactors. Pt. 
2, 18:8624 (RA;XA) 
Application of new composite ion exchangers for the removal of 
radionuclides from the primary coolant of water reactors. Pt. 
1, 18:8623 (RA;XA) 
Reactor safety research for reactors in the former USSR, 
18:8660 (1;DE;in German) 
USSR experience in decontamination and water chemistry of 
WWER type nuclear reactors, 18:8645 (RA;XA) 
Water chemistry in Soviet nuclear power plants, 18:8625 (RA;XA) 
Water coolant interaction with fuel and primary circuit materials, 
18:8621 (RA;XA) 
WWER-1000 REACTOR 
See WWER-5 REACTOR 
WWER-3 REACTOR 
Comparison of standard and hydrazine water chemistry of 
WWER 440 units, 18:8637 (RA;XA) 
Hydrazine regime for WWER-440 and WWER-1000 primary cir- 
cuits, 18:8626 (RA;XA) 
WWER-440 REACTOR 
See WWER-3 REACTOR 
WWER-5 REACTOR 
Hydrazine regime for WWER-440 and WWER-1000 primary cir- 
cuits, 18:8626 (RA;XA) 
Water chemistry of NPS corrosion product characteristics, 
18:8617 (RA;XA) 
WWER-500 REACTOR 
See WWER-5 REACTOR 
WWR-SM ROSSENDORF REACTOR 
Investigations related to the management of wastes from the 


Rossendorf research reactor. Project study, 18:8962 (1;DE;In 
German) 


X 


X RADIATION 
See also SOFT X RADIATION 
Relationships between chromosomal aberrations at the first and 
second divisions following x-irradiation, and their association 
with clonogenic survival, 18:10475 (1A;AU) 
X-2830 RESONANCES 
See MESONS 
X-RASERS 
See X-RAY LASERS 
X-RAY DIFFRACTOMETERS 
Application of the X-ray diffractometer DRON to the study of 
long period structures, 18:11136 (R;RU;In Russian) 
X-RAY FLUORESCENCE ANALYZERS 
A guide for approval of x-ray fluorescence analysis devices, 
18:8172 (R;CA;In French) 
Radioisotope methods and devices for coating thickness mea- 
surements and analysis, 18:8177 (RA;PL) 
X-RAY LASERS 
Applications of x-ray lasers: Proceedings, 18:9786 (R;US) 
X-RAY RADIOGRAPHY 
Properties of Csl-based gaseous secondary emission X-ray 
imaging detectors, 18:10134 (R;IL) 
X-RAY SOURCES 
High performance microchannel heat exchanger for cooling high 
heat load x-ray optical elements, 18:9951 (R;US) 
Radiation magnetohydrodynamic modeling of x-ray output from 
perturbed plasma implosions, 18:10659 (R;US) 


YTTRIUM ALUMINIUM GARNETS 


XENON 
Isotope identification of purified xenon and krypton by low- back- 
ground gamma spectroscopy, 18:9665 (R;US) 
XENON 120 
High spin spectroscopy of sup(120)Xe, 18:10953 (1A;IN) 
XENON 131 TARGET 

Intensity of the neutron emission from nuclei, induced by high 
energy hadronic projectiles, 18:11110 (R;RU) 

Neutron emission from target nuclei induced by high energy 
hadronic projectiles, 18:11108 (R;RU) 

The production of hadrons in the muon scattering on deuterium 
and xenon nuclei at 480 GeV, 18:11120 (R;DE;In German) 

XYLENES 

Feasibility study for a plasma system to process mixed waste, 
18:7923 (R;US) 

Solubilities and other physical parameters of aromatic hydrocar- 
bons in water and aqueous sodium chloride solutions as 
determined by headspace analysis, 18:9721 (R;US) 

XYLOSE 
Xylose fermentation to ethanol: A review, 18:8244 (R;US) 
[Zeolite catalysis in conversion of cellulosics], 18:8225 (R;US) 


Y 


Y*RESONANCES 

See BARYONS 

Y-12 PLANT 

A hollow clay tile wall seismic performance program overview, 
18:9828 (R;US) 

Dosimetry quality assurance in Martin Marietta Energy Systems’ 
centralized external dosimetry system, 18:10529 (R;US) 

Integrating preventive maintenance, predictive maintenance, 
and maintenance technical support, 18:9830 (R;US) 

RCRA closure plan for the Bear Creek Burial Grounds B Area 
and Walk-in Pits at the Oak Ridge Y-12 Plant, Oak Ridge, 
Tennessee, 18:7922 (R;US) 

Technology needs for environmental restoration remedial action: 
Environmental Restoration Program, 18:8077 (R;US) 

YANG-MILLS THEORY 

Saddle point solutions in Yang-Mills-dilaton theory, 18:10734 

(R;AT) 
YEASTS 
Development of technology of alcoholic fermentation using co- 
agulating yeasts, 18:8238 (IA;JP;in Japanese) 
YOSHIDA SARCOMA 
See EXPERIMENTAL NEOPLASMS 
YTTERBIUM 170 

Application of the -yy-coincidences method with summation of 
amplitudes of coinciding pulses to investigate radioactive nu- 
clei decay schemes. The scheme of +7-transitions in 17°Lu 
170Vb decay, 18:11025 (R;RU;In Russian) 

YTTERBIUM 171 

Scissors states in even-odd N=82-126 shell nuclei : enhance- 

ment in B(M1) strengths due to g-bosons, 18:10968 (IA;IN) 
YTTERBIUM 173 

Scissors states in even-odd N=82-126 shell nuclei : enhance- 

ment in B(M1) strengths due to g-bosons, 18:10968 (IA;IN) 
YTTERBIUM PHOSPHIDES 

High pressure studies of ternary phosphides, Zr2Ru;2P7 and 

Yb2Ru42P7, 18:9621 (IA;IN) 
YTTRIUM 81 
Neutron-deficient nuciei near mass-80 region : [Part] 1. Excita- 
tion function measurements, 18:10972 (IA;IN) 
YTTRIUM 84 
in beam spectroscopy of sup(84)Y, 18:10950 (IA;IN) 
YTTRIUM 87 

Studies on K-electron capture probabilities in sup(87)Y, 

sup(96)Tc and sup(196)Au, 18:10980 (IA;IN) 
YTTRIUM 89 TARGET 

Alpha transfer to continuum: an incomplete fusion reaction, 
18:11073 (IA;IN) 

YTTRIUM ALUMINIUM GARNETS 

See ALUMINIUM OXIDES 
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YTTRIUM OXIDES 


YTTRIUM OXIDES 

Current carrying properties in chemically vapor deposited YBCO 
films, 18:9538 (RA;US) 

Evidence for local composition variations within YBazCu307_ 5 
grain boundaries, 18:9541 (RA;US) 

Flux creep and activation energies at the grain boundaries of Y- 
Ba-Cu-O superconductors, 18:9544 (RA;US) 

ORNL-1(D)-Microwave sintering of ceramics for fuel cells, 
18:9589 (RA;US) 

YUCCA MOUNTAIN 

Evaluation of environmental monitoring thermoluminescent 
dosimeter locations, 18:7921 (R;US) 

Structure in continuously cored, deep drill holes at Yucca Moun- 
tain, Nevada, with notes on calcite occurrence: Yucca 
Mountain Site Characterization Project, 18:7980 (R;US) 

Surface-discharging hydrothermal systems at Yucca Mountain: 
Examining the evidence, 18:7966 (R;US) 

Yucca Mountain Site Characterization Project technical data 
catalog: Yucca Mountain Site Characterization Project, 
18:7929 (R;US) 

YUKON TERRITORY 
Radiogenic age and isotopic studies: Report 3, 18:10242 (R;CA) 
Radiogenic age and isotopic studies: Report 4, 18:10243 (R;CA) 


Z 


Z NEUTRAL BOSONS 

A Monte Carlo study of B° — B° mixing in decays of Z°s pro- 
duced with a polarized electron beam, 18:10941 (R;US) 

A study of energy-energy correlations and measurement of ag 
at the Z° resonance, 18:10815 (R;US) 

A study of jet rates and measurement of a, at the Z° reso- 
nance, 18:10816 (R;US) 

ALEPH in 1991, 18:10895 (R;DE) 

An analysis of the CDF monojet data, 18:10840 (R;US) 

First measurement of the left-right Z cross section asymmetry in 
polarized e*e~ collisions at the SLC, 18:10916 (R;US) 

First measurement of the left-right cross section asymmetry in Z 
boson production at Eem = 91.5 GeV, 18:10819 (R;US) 

Intermittency at 91 GeV in the reaction ete- — hadrons, 
18:10894 (R;DE;in German) 

Measurements of gluon spin-sensitive quantities at the Z° reso- 
nance, 18:10913 (R;US) 

Measurements of hadronic decays of Z° bosons, 18:10817 
(R;US) 

Measurements of spin-sensitive quantities in hadronic decays of 
Z° bosons produced in ete~ annihilations, 18:10914 (R;US) 

Recent results from the Mark Il experiment, 18:10903 (RA;US) 

Search for new phenomena at LEP, 18:10902 (RA;US) 

ZENER DIODES 
See JUNCTION DIODES 
ZEOLITES 

Leach resistance properties and release processes for salt- 
occluded zeolite A, 18:7904 (R;US) 

Reclaiming silver from silver zeolite, 18:7937 (R;US) 

Survey of the Hokkaido development project.: Survey develop- 
ment and utilization of resource/energy (north-Tokachi area), 
18:8484 (I;JP;In Japanese) 

[Zeolite catalysis in conversion of cellulosics], 18:8225 (R;US) 

ZERO POWER REACTORS 

See also IFR REACTOR 

ZPR REACTOR 

Kinetics of two-section booster-reactor with asymmetric neutron 
connection between sections, 18:8964 (IA;RU;In Russian) 

Theoretical bases and possibilities of program BRASIER for ex- 
perimental data fitting and management, 18:8903 (R;CU;In 
Spanish) 

ZINC 

Remediation of uranium mill tailings by an integrated biological 

and chemical process, 18:8071 (R;US) 
ZINC 60 

IBM-2 spectra of 11-12 boson systems in microscopic basis, 

18:10696 (IA;IN) 
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ZINC 64 

Moment of inertia for hot rotating nuclei in static path approxi- 

mation, 18:10999 (1A;IN) 
ZINC 66 TARGET 

Study of sup(93)Tc and sup(94)Te using the GDA set up at Nu- 

clear Science Centre, 18:11076 (IA;IN) 
ZINC OXIDES 

Research and development of photovoltaic power system.: Re- 
search and development of amorphous solar cells (interface 
studies of amorphous silicon), 18:8305 (IA; JP) 

Research and development of photovoltaic power system.: Re- 
search and development of amorphous solar cells (interface 
studies of amorphous silicon), 18:8289 (IA;JP;In Japanese) 

Research and development of photovoltaic power system.: Re- 
search and development of amorphous solar cells (interface 
studies of amorphous silicon), 18:8305 (IA;JP) 

Research and development of photovoltaic power system.: Re- 
search and development of amorphous solar cells (interface 
studies of amorphous silicon), 18:8289 (IA;JP;In Japanese) 

Research and development of photovoltaic power system.: Re- 
search and development of amorphous solar cells (interface 
studies of amorphous silicon), 18:8305 (IA;JP) 

Research and development of photovoltaic power system.: Re- 
search and development of amorphous solar cells (interface 
studies of amorphous silicon), 18:8289 (IA;JP;in Japanese) 

Research and development of photovoltaic power system.: Re- 
search and development of amorphous solar cells (interface 
studies of amorphous silicon), 18:8305 (IA;JP) 

ZINC SELENIDES 

CO, laser beam propagation with ZnSe optics, 18:9874 (R;US) 

Epitaxial ZnS, ZnSe and ZnS-ZnSe superlattices grown on 
(001)GaAs by pulsed-laser ablation, 18:9599 (R;US) 

ZINC SULFIDES 

Epitaxial ZnS, ZnSe and ZnS-ZnSe superlattices grown on 

(001)GaAs by pulsed-laser ablation, 18:9599 (R;US) 
ZINC TELLURIDES 

Growth and optical characterization of ZnMnTe grown by molec- 

ular beam epitaxy, 18:9654 (R;US) 
ZINC-BROMINE BATTERIES 

Development of an advanced battery electric energy storage 
system.: Operational studies of a 1,000-kw class zinc- 
bromine pilot system, 18:9104 (RA;JP) 

ZIRCALOY 

See also ALLOY-ZR98SN-4 

Design report: SCDAP/RELAPS reflood oxidation model, 
18:8920 (R;US) 

ZIRCALOY 4 

Amorphization kinetics of Zr(Cr,Fe)> under ion irradiation, 

18:9366 (R;US) 
ZIRCONIUM 

See also ZIRCONIUM-ALPHA 

Performance of U-Pu-Zr fuel cast into zirconium mokds, 18:8830 
(R;US) 

Reactor hazards review zirconium retubing of Hanford reactors, 
18:8943 (R;US) 

Separation of uranium(V1), thorium and zirconium by solvent ex- 
traction with crown ether, 18:9685 (IA;IN) 

ZIRCONIUM 80 
Exotic nuclei : relativistic mean field approach, 18:10970 (1A;IN) 
ZIRCONIUM 84 

Neutron-deficient nuclei near mass-80 region : [Part] 1. Excita- 

tion function measurements, 18:10972 (IA;IN) 
ZIRCONIUM 86 

Neutron-deficient nuclei near mass-80 region : [Part] 1. Excita- 

tion function measurements, 18:10972 (IA;IN) 
ZIRCONIUM 90 

High spin states in hot deformed zirconium nuclei, 18:10974 
(IA;IN) 

Interplay of triaxial deformation, isospin and temperature in 
A=90 nuclei, 18:10973 (IA;IN) 

ZIRCONIUM 90 TARGET 

Experimental studies of pion-nucleus interactions at intermedi- 

ate energies: Annual progress report, 18:11057 (R;US) 





ZIRCONIUM 92 
The nuclear data evaluation of neutron reactions for fission 
products (FP), 18:11049 (RA;CN) 
ZIRCONIUM ALLOYS 
See also ZIRCONIUM BASE ALLOYS 
Characterization of SAES St198 zirconium-iron-tin alloy, 
18:9523 (R;US) 
Generalized melting criterion for amorphization, 18:9362 (R;US) 
Influence of some parameters on sensitivity of zirconium alloys 
to nodular corrosion, 18:8633 (RA;XA) 
Isomer shifts in ZroFe and ZrzFe, 18:11160 (IA;AR) 
[Mechanical properties of 5% Zr-U alloys], 18:9401 (R;US) 
ZIRCONIUM BASE ALLOYS 
See also ZIRCALOY 
Molecular dynamics simulation of radiation-induced amorphiza- 
tion of the ordered compound NiZr2, 18:9360 (R;US) 
ZIRCONIUM COMPOUNDS 
See also ZIRCONIUM OXIDES 
ZIRCONIUM PHOSPHIDES 
Studies on inorganic exchanger: zirconium antimonate, 18:9711 
(R;IN) 
ZIRCONIUM ISOTOPES 
See also ZIRCONIUM 80 
ZIRCONIUM 84 


ZIRCONIUM-ALPHA 


ZIRCONIUM 86 
ZIRCONIUM 90 
ZIRCONIUM 92 

Role of protons in the onset of deformation in the A~100 mass 
region, 18:10988 (1A;IN) 


ZIRCONIUM OXIDES 

Boundary film for structural ceramic materials, 18:9529 (R;US) 

High temperature alkali corrosion of ceramics in coal gas: Quar- 
terly progress report No. 5, September 1, 1992—December 1, 
1992, 18:9559 (R;US) 

Mechanics and mechanisms of cyclic fatigue-crack propagation in 
transformation-toughened zirconia ceramics, 18:9585 (R;US) 

ORNL-1(D)-Microwave sintering of ceramics for fuel cells, 
18:9589 (RA;US) 

Phase characterization and grain size effects of nanophase 
Y203, ZrO2 and Y203-ZrO2 composites produced by the gas- 
phase condensation technique, 18:9533 (R;US) 

ZIRCONIUM PHOSPHIDES 

High pressure studies of ternary phosphides, Zr2.Ru,2P7 and 

Yb2Ruj;2P7, 18:9621 (IA;IN) 


ZIRCONIUM-ALPHA 
§8-Nb phase stability in a-Zr matrix under irradiation, 18:9419 
(IA;AR;In Spanish) 
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18:10351 
18:9536 

18:10044 
18:10673 
18:10804 
18:10739 
18:10805 
18:10806 
18:10740 
18:10741 
18:7724 

18:9896 

18:9367 


18:9916 
18:10045 
18:11042 
18:8169 
18:9917 
18:9956 
18:9226 


18:8983 
18:11471 
18:8984 
18:8214 
18:8882 
18:9055 
18:10674 


18:10675 
18:10574 


18:8885 


18:8985 


18:9253 


18:10425 


18:9784 


18:8678 
18:8886 


18:8031 


18:9368 


18:9712 


18:9596 
18:11127 
18:8607 
18:8770 
18:7906 
18:7907 


Source of 
Availability 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
See NUREG/CR-5783 
See NUREG/CR-5844 


OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 
See CNIC—00589 

See LBL-32931 

See CNIC—00557 

OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


o® 
Sy 
PO 


mee eee ke ek et ot ot ot ot 


S888 S8SS888 SSBRSSSSseesssssesssssess 


mmmm mmmmmmm MMM OOM OOM MMM MMM MMMM mmmmmm 


—_ ot ot ot 


Order 
Number 


DE93005585 
DE93004906 
DE93005586 
DE93005588 
DE93004907 
DE93004903 
DE93005593 
DE93005594 
DE93005580 
DE93005581 
DE93005582 
DE93005583 
DE93005591 
DE93005710 
DES3006391 
DE93006390 
DE93004908 
DE93006386 
DE93005707 
DE93005708 
DE93006385 
DE93005529 
DES93006384 
DE93006676 
DE93006382 


DE93005542 
DES93006679 
DE93006678 
DE93007273 
DE93006675 
DE93007282 
DE93005733 


DE93002938 
DE93006389 


DE93006388 
DE93006648 


DE93758538 


DE93758539 
DE93758537 


TI938614241 


DE93758629 


Ti93612448 
7198611715 


TI93614210 
TI93616102 
TI93614160 


7193611242 
7193613519 
71938614374 
1193612477 
T1938612715 
7193612716 


CEA-CONF- 


Distribution 
Category 


MF-414 
MF-413 
MF-404 
MF-402 
MF-410 
MF-414 
MF-410 
MF-410 
MF-408 
MF-408 
MF-408 
MF-408 
MF-408 
MF-404 
MF-414 
MF-414 
MF-414 
MF-410 
MF-414 
MF-414 
MF-414 
MF-410 
MF-122 
MF-414 
MF-410; 
MF-404 
MF-414 
MF-406 
MF-414 
MF-410 
MF-414 
MF-414 
MF-350 


MF-523 
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CEA-CONF- 


Report 
Number 


11068 
11069 
11070 
11071 
11072 
11073 
11074 
11075 
11077 
11078 
11079 
11080 
11082 
11083 
11084 
11085 
11086 
11089 
11090 
11132 
11135 
11159 


CEA-DAPNIA-SPP- 


92-05 


CEA-LNS-GT- 


92-07 
92-12 


CEA-LNS-GT-ME- 


92-03 
92-04 
92-07 


CEA-LNS-Ph- 


92-21 
92-22 
92-24 
CEA-N— 
2683 
2708 
CEA-R- 
5602 
5609 
5610 


CEA-SPhT-RA-— 


1990-1992 
CEAC-R-— 
6-92 
7-92 
8-92 
CERN-PPE- 
91/188 
CERN-TH- 
6733/92 
6739/92 
CFFTP-G— 
8923 
90102 
90103 
9015 
9021 
9039 
9040 
9041 
9042 
9043 
9045 
9051 
9057 
9061 
9098 


91105(V.1) 
91105(V.2) 


Abstract 
Number 


18:9659 
18:10613 
18:11382 
18:9785 
18:10142 
18:10137 
18:7823 
18:7908 
18:7824 
18:8804 
18:9836 
18:11383 
18:9369 
18:9597 
18:11234 
18:9370 
18:9371 
18:8901 
18:8902 
18:8805 
18:8773 
18:9713 


18:10807 


18:9918 
18:9957 


18:9919 
18:9920 
18:9921 


18:10920 
18:11043 
18:9922 


18:11472 
18:11276 


18:9598 
18:9372 
18:7825 


18:10619 


18:8608 
18:8609 
18:8903 


18:10808 


18:10732 
18:10801 


18:11277 
18:11393 
18:11394 
18:11384 
18:11385 
18:11386 
18:11387 
18:11278 
18:11388 
18:11389 
18:9373 
18:9374 
18:9375 
18:11390 
18:10418 
18:11395 
18:11396 
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Source of 
Availability 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only): INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS; INIS; GPO Dep. 


See SLAC-PUB-6012 
See ANL-HEP-CP-—92-108 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


Order 
Number 


TI93610686 
TI93613000 
T193613810 
7193612142 
7193612674 
Ti93612708 
TI93610898 
7198612717 
TI93610899 
TI938612255 
TI93614298 
TI93613803 
TI93610972 
T1I93611244 
TI93613986 
TI93611025 
TI93610992 
TI98617526 
TI98617527 
T1938617467 
T193617528 
7193617171 


7193617707 


T193612174 
T193617461 


TI938720982 
T193614307 
TI93720984 


Ti93613251 
T1I93613420 
7193617447 


T193612913 
TI938617838 


TI93611243 
T193617196 
TI93617180 


TI93616836 


7193615328 
TI93615329 
TI98615356 


DE93004289 


T1I93613683 
TI93613804 
TI93613805 
T1I93613806 
T193613811 
TI93613812 
T193613797 
T1I93613684 
TI93613798 
T1I93613799 
TI93611014 
TI93611026 
1193614177 
T1I93613807 
7193611759 
T193613794 
TI93613795 


Distribution 
Category 


MF-414 





Report 
Number 


9117 
9189 
9248 
9251 

CIEMAT- 
655 
661 
666 
667 
671 
674 
676 
678 
679 
681 
682 
684 
685 
686 
687 
688 
689 
690 
692 
693 
694 
695 
698 
700 

CIR- 

83-14E 

CNDC- 

0003. 
0007. 
CNEA-NT- 
1/91 
CNEN-NE- 
5.01(E) 
CNIC— 
00326 
00375 
00377 
00390 
00392 
00405 
00417 
00476 
00486 
00491 
00494 
00495 
00500 
00501 
00502 
00507 
00508 
00510 
00511 
00513 
00519 
00521 
00522 
00524 
00525 
00526 
00531 
00532 
00533 
00536 
00538 
00547 


Abstract 
Number 


18:10180 
18:10181 
18:11391 
18:11392 


18:10046 
18:11275 
18:8248 
18:10419 
18:10420 
18:8447 
18:10676 
18:9660 
18:10047 
18:8531 
18:11473 
18:9661 
18:11279 
18:11280 
18:11281 
18:11397 
18:11282 
18:9662 
18:10048 
18:11283 
18:10390 
18:10049 
18:8532 
18:10532 


18:8665 


18:11044 
18:11027 


18:9012 
18:8104 


18:11235 
18:11398 
18:9923 
18:11044 
18:9376 
18:11591 
18:8610 
18:10391 
18:9537 
18:8787 
18:11592 
18:11608 
18:8170 
18:10421 
18:10422 
18:9757 
18:7826 
18:7827 
18:11218 
18:11284 
18:10050 
18:8813 
18:8814 
18:11053 
18:10223 
18:10392 
18:10423 
18:10393 
18:9758 
18:8611 
18:10051 
18:9759 


Source of 
Availability 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
); 


OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 


OSTI; NTIS (US Sales Only); INIS 


See CNIC—00390 
See CNIC—00566 


See KFK-4921 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only): INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI: NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI: NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only): INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI:; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI: NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI: NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


Order 
Number 


T193611388 
T1I93614218 
T193613813 
TIS3613808 


DE93755540 
DE93755542 
DE93755543 
DE93755545 
DE93755547 
DE93755548 
DE93755550 
DE93755552 
DE93755554 
DE93755555 
DE93755557 
DE93755559 
DE93755561 

DE93755563 
DE93755564 
DE93755566 
DE93755567 
DE93755569 
DE93755571 

DE93755572 
DE93755574 

DE93755576 
DE93755578 
DE93755579 


7193612425 


T193612882 


TI93613982 
T193613789 
7198612175 
T193612914 
TI93610973 
TI93612897 
TI93612357 
TI93611618 
TI93611060 
7198612791 
T1I938612898 
T193612888 
T193612070 
7198611419 
7193611491 
TI93610799 
TI93610900 
TI93610901 
TI93613909 
7193613719 
T193612636 
T198612267 
TI93612268 
TI93613508 
T193611271 
TI98611619 
T198611420 
TI93611620 
TI93610780 
TI93612358 
T193612543 
TIS3610800 


CNIC— 


Distribution 
Category 
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CNIC— 


Report 
Number 


00550 
00551 
00552 
00553 
00554 
00556 
00557 
00558 
00559 
00560 
00561 
00562 
00564 
00566 
00567 
00568 
00569 
00570 
00571 
00573 
00576 
00577 
00578 
00579 
00580 
00581 
00582 
00583 
00584 
00586 
00588 
00589 
00590 
00591 
00592 
00597 
00599 
00605 
00606 
CNWRA-— 
92-001 
coG- 
91-304. 
92-162. 
92-193. 
COLO-HEP-— 
294 
CONF-870335-— 


Abstract 
Number 


18:9760 
18:10424 
18:8839 
18:10394 
18:10352 
18:8612 
18:10425 
18:8840 
18:8613 
18:9837 
18:10052 
18:10353 
18:10053 
18:11027 
18:11195 
18:10354 
18:11285 
18:7799 
18:10054 
18:8666 
18:11286 
18:11287 
18:10355 
18:9377 
18:8667 
18:7909 
18:11288 
18:7828 
18:8798 
18:8841 
18:9714 
18:8985 
18:8842 
18:10055 
18:9924 
18:8843 
18:11475 
18:9875 
18:10138 


18:7971 
18:7900 
18:7901 
18:9747 


18:10913 


Source of 
Availability 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OST; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


See NUREG/CR-5890 
See AECL-—10397 
See AECL—10477 
See AECL—10667 


See SLAC-PUB-5975 


Order 
Number 


TI93610801 
T198611421 
TI93612300 
7193611621 
T1I93611953 
TI93612359 
TI93611532 
7193612301 
TI93612360 
7193612127 
T1I93612578 
TI93611954 
7193612637 
T193613351 
TI93613824 
T1I93611955 
TI93613685 
TI93610895 
TI93612606 
TI93612426 
T1I93613700 
TI93613720 
TI93611956 
T1I93610930 
T1I93612427 
T193612718 
TI93613654 
TI93610902 
TI93612519 
T1I93612302 
TIS3610695 
TI93611695 
T1I93612303 
TI93614472 
7193612176 
T193612304 
Ti93612915 
TI93612675 
T1I93612676 


(International conference on radiation dosimetry 
and safety; Taipei (China); 2-4 Mar 1987) 
4 18:10426 OSTI; NTIS; GPO Dep. E 1.99: DE93004512 MF-407 
CONF-8901 226— (50. anniversary of the first public announcement 
of the successful test of fission; Washington, 
DC (United States); 17 Jan 1989) 
18:11054 OSTI; NTIS; INIS; GPO Dep. .99: DES3003903 MF-410 
(6. Japan-US workshop on high field supercon- 
ductors materials and standard procedures 
for high-field superconducting materials test- 
ing; Boulder, CO (United States); 22-24 Feb 
1989) 
18:11236 OSTI; NTIS; GPO Dep. E 1.99: DE93002848 
CONF-8903281— (Sampling symposium; Tokyo (Japan); Mar 1989) 
1 18:9860 See ETDE-IT-93-02 
CONF-890802-— (1989 synchrotron radiation instrumentation 
(SRI-6) national conference; Berkeley, CA 
(United States); 6-10 Aug 1989) 
Be See ANL/APS/CP-71270 
CONF-8908298— (3. Brazilian Meeting on Biological Control of 
Plant Diseases; Salvador (Brazil); 22-25 Aug 
1989) 
18:10401 See INIS-BR-3102 
18:10445 See INIS-BR-3098 


CONF-8902131- 
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CONF-8909157— 


1 
CONF-8909220— 


CONF-9007255— 


1 
CONF-9009275— 


CONF-9010530— 


1 
CONF-9101 105— 


3 
CONF-91011538— 


1 
CONF-9103271- 
CONF-910402-— 

26 


CONF-9104305— 


1 
CONF-9104409— 


CONF-910503— 


18:10427 


18:10211 
18:10211 


18:8453 


18:10537 


18:10673 


18:10809 


18:9076 


18:9793 


18:10810 


18:10337 


18:9369 


18:10333 


18:9220 


18:11127 


Source of 
Availability 


See INIS-BR-3099 

See INIS-BR-3100 

See INIS-BR-3101 

(7. Seminar on industrial Safety; Salvador 
(Brazil); 22-25 Aug 1989) 

See INIS-BR-3097 

(3. international conference on fatigue and 
stress of engineering materials and compo- 
nents; Bologna (Italy); 18-19 Sep 1989) 

See ENEL-CRTN-G11-89-12 

(Conference on dosimetry of administered ra- 
dionuclides; Washington, DC (United States); 
21-22 Sep 1989) 

OSTI; NTIS; INIS; GPO Dep. E 1.99: DE93004511 

(Conference on climate and water; Helsinki (Fin- 
land); 11-15 Sep 1989) 

See SA-PUB—-9/89-Vol.1 

See SA-PUB-9/89-Vol.1 

(Atria workshop; Stuttgart (Germany); 13 Sep 
1989) 

See DTH-LV-89-8 

(International workshop 'Cycle chemistry in fossil 
fired power plants’; Pisa (Italy); 28-29 Mar 
1990) 

See ENEL-CRTN-T6—90-02 

(European workshop on the effects of forest 
management on the nitrogen-cycle with re- 
spect to changing environmental conditions; 
Neuherberg (Germany); 9-13 May 1990) 

See GSF-43/91 

(Division of particles and fields summer study on 
research directions for the decade; Snow- 
mass, CO (United States); Jul 1990) 

See BNL-48223 

(Pittsburgh workshop on soft lepton pair and 
photon production; Pittsburgh, PA (United 
States); 6-8 Sep 1990) 

OSTI; NTIS; INIS; GPO Dep. E 1.99: DE93004533 

(1990 international workshop on partial dis- 
charge measurement (detection) and their 
traceability; Como (Italy); 4-6 Sep 1990) 

See ETDE-IT—93-03 

(10. congresso nazionale AIMETA; Pisa (Italy); 
2-5 Oct 1990) 

See ETDE-IT—93-01 

(Workshop on high energy physics phenomenol- 
ogy; Calcutta (india); Jan 1991) 

OSTI; NTIS; INIS; GPO Dep. E 1.99: DE93005218 

(16. annual conference of environmental Muta- 
gen Society of India; No City Given (india); 
16-18 Jan 1991) 

OSTI; NTIS; GPO Dep. E 1.99: DE93005929 

(Meeting on detonics; Bourges (France); 19 Mar 
1991) 

See CEA-CONF—1 1082 

(201. American Chemical Society (ACS) national 
meeting; Atlanta, GA (United States); 14-19 
Apr 1991) 

See TVA-Bull-Z-296 

(2. fuel cell workshop; Hoersholm (Denmark); 
10-11 Apr 1991) 

See NEI-DK—1038 

(20. Annual Meeting of the Brazilian Society of 
Biochemistry and Molecular Biology; Cax- 
ambu (Brazil); 20-30 Apr 1991) 

See INIS-BR-3093 

(International conference on nuclear data for sci- 
ence and technology; Juelich (Germany); 
13-17 May 1991) 

See CEA-CONF—10844 


CONF-910503— 


Distribution 
Category 


MF-411 


MF-414 


MF-408 
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CONF-9105404— 


Report 
Number 


CONF-9105404— 


1 
2 
CONF-9105408— 


CONF-9105410— 


CONF-9105412- 


CONF-910602- 


72 
73 
74 
75 


CONF-9106310- 


CONF-9106318-— 


2 
CONF-9106378— 


CONF-9106416-— 


CONF-9106419— 


CONF-910645— 
7 
CONF-9107247-— 


1 
CONF-9107252- 


1 
CONF-910806— 


Abstract 
Number 


18:9322 
18:8232 


18:9158 


18:7907 
18:9659 


18:10414 


18:8791 


18:8797 


18:8799 
18:8800 


18:10253 
18:10321 


18:9227 


18:8988 


18:10808 


18:9856 


18:7824 
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Source of GPO Order 
Availability Dep. Number 


(6. international symposium on anaerobic diges- 
tion; Sao Paolo (Brazil); 12-16 May 1991) 

See ETDE-IT-93-24 

See ETDE-IT-93-25 

(French-Japanese Meeting of Experts on Energy 
Conservation Technology; Issy-les- 
Moulineaux (France); 30-31 May 1991) 

See AFME-91-09-DOC 

(Metallurgical sessions and 2. ALAMET 
congress; Buenos Aires (Argentina); 6-10 
May 1991) 

See INIS-mf-13398 

(Seminar on radioactive waste in the Federal 
Republic of Germany; Rheinsberg (Ger- 
many); 23 May 1991) 

See Juel-2625 

(1991 American Society of Mechanical Engi- 
neers (ASME) pressure vessels and piping 
conference; San Diego, CA (United States); 
23-28 Jun 1991) 

OSTI; NTIS (US Sales Only); GPO Dep. DE93005807 


OSTI; NTIS (US Sales Only); GPO Dep. DE93005806 


OSTI; NTIS (US Sales Only); GPO Dep. DES3005804 


OSTI; NTIS (US Sales Only); GPO Dep. DE93005799 

(ISFNT-2: 2nd international symposium on nu- 
clear fusion technology and exposition; 
Karlsruhe (Germany); 2-7 Jun 1991) 

See CEA-CONF-1 1067 

See CEA-CONF—1 1068 

(AECL research fetal dosimetry workshop con- 
ference; Ontario (Canada); 25-26 Jun 1991) 

See AECL-—10578 

(Annual conference of the Canadian Nuclear As- 
sociation (CNA) and the Canadian Nuclear 
Society (CNS); Saskatoon (Canada); 9-12 
Jun 1991) 

See INIS-mf—13400 

See AECL—10223 

See INIS-mf—13401 

See INIS-mf—13402 

(13. colloquium ‘Physics in the preservation of 
the man and its environment. The impact of 
the anthropogenic activity on the state of wa- 
ters in Bulgaria’; G’olechitsa (Bulgaria); 7-9 
Jun 1991) 

See INIS-mf-13384 

See INIS-mf-13383 

(Experts’ symposium on solar technology: 
Focus - the region of Cologne; Koeln (Ger- 
many); 6-8 Jun 1991) 

OSTI; NTIS (US Sales Only) 

(20. biennial conference on carbon; Santa Bar- 
bara, CA (United States); 24-28 Jun 1991) 

OSTI; NTIS (US Sales Only); GPO Dep. 


DE93758471 


DE93005798 


(NAN ‘91; Moscow (Russian Federation); 8-11 
Jul 1991) 

See CERN-PPE-91/188 

(Microscopic simulations of complex hydrody- 
namic phenomena; Sardina (Italy); 15-27 Jul 
1991) 

See UCRL-JC—108712 

(IUPAC international congress on analytical sci- 
ences; Chiba (Japan); 25-31 Aug 1991) 

See CEA-CONF-11077 











Report 
Number 


CONF-9108226— 


Summ. 
CONF-9108230- 


1 
CONF-9108232- 


1 
CONF-910857— 


12 
CONF-910864— 


14 
CONF-910906— 


1 
CONF-9109149— 


1 
CONF-910920— 


CONF-9109287— 


5 
CONF-910939— 


CONF-9109452- 


CONF-9109459- 


CONF-9109464— 


CONF-910981- 


68 
CONF-910999— 


1 
= 
CONF-911001— 


Abstract 
Number 


18:9123 


18:9843 


18:10224 


18:11298 


18:10811 


18:10342 


18:8972 
18:8898 
18:8677 


18:8111 


18:9371 


18:8173 

18:10070 
18:10071 
18:10072 
18:10073 
18:11065 


18:10499 


18:10672 


18:8093 


18:9077 
18:9079 


CONF-911001- 


Source of GPO Order Distribution 

Availability Dep. Number Category 

(Industrial needs workshop; Washington, DC 
(United States); 27-28 Aug 1991) 

OSTI; NTIS; GPO Dep. E 1.99: 

(1. Baltic heat transfert conference; Goteborg 
(Sweden); 26-30 Aug 1991) 

See ETDE-IT-93-15 

(Ecological Society of America meeting; Hous- 
ton, TX (United States); 4-8 Aug 1991) 

OSTI; NTIS; INIS; GPO Dep. E 1.99: 

(International School of Plasma Physics Piero 
Caidirola’ diagnostics for contemporary fu- 
sion experiments; Varenna (Italy); 27 Aug - 6 
sep 1991) 

See ETDE-IT-93-26 

(4. international conference on hadron spec- 
troscopy; College Park, MD (United States); 
12-16 Aug 1991) 

OSTI; NTIS; INIS; GPO Dep. E 1.99: 

(ENERGY '91: energy for the Americas, 2nd 
Pan American chemical congress; San Juan 
(Puerto Rico); 24-29 Sep 1991) 

See LBL-32802 

(Symposium on fundamentals and applications 
of plasma-spray processing; Upton, NY 
(United States); 23-25 Sep 1991) 

See BNL-48143 

(4. topical meeting on tritium technology in 
fission, fusion, and isotopic applications; Al- 
buquerque, NM (United States); 29 Sep - 4 
oct 1991) 

See PNL-SA-19113 

See ANL/CP-72503 

See ANL/CP-72502 

(4. international symposium on the synthesis 
and applications of isotopes and isotopically 
labeled compounds; Toronto (Canada); 3-7 
Sep 1991) 

OSTI; NTIS; INIS; GPO Dep. E 1.99: 

(10. international conference and exhibition on 
soft magnetic materials; Dresden (Germany); 
11-13 Sep 1991) 

See CEA-CONF—1 1086 

(14. Workshop on nuclear physics; Aguas de 
Lindoia (Brazil); 2 Sep 1991) 

See INIS-BR-3075 

See INIS-BR-3072 

See INIS-BR-3073 

See INIS-BR-3074 

See INIS-BR-3079 

See INIS-BR-3094 

(Workshop on mobile laboratories for monitoring 
environmental radiation; Paks (Hungary); 16- 
20 Sep 1991) 

See KFKE-1991-41/K 

(School for young high energy physicists; Abing- 
don (United Kingdom); 1-14 Sep 1991) 

See RAL-92-018 

(Environmental remediation '91 conference; 
Pasco, WA (United States); 8-11 Sep 1991) 

See WHC-SA-1205 

(CIGRE symposium on electric power systems 
reliability; Montreal (Canada); 16-18 Sep 
1991) 

See ETDE-IT—93-04 

See ETDE-IT—93-07 

(International conference on fast reactor sys- 
tems and fuel cycles; Kyoto (Japan); 27 Oct 
- 1 nov 1991) 

See CEA-CONF—10860 

See ETDE-IT-93-13 


DE93005316 


DE93005776 


DES3005215 


DE93005805 
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CONF-9110142— 

Report 

Number 

CONF-9110142- 
1 

CONF-9110197— 


2 
CONF-9110259— 


CONF-9110320—- 


3 
CONF-9110426-— 


CONF-9110449— 


1 
CONF-9110451-— 


CONF-9110453— 
CONF-9110462- 
CONF-9110464— 
CONF-9110467— 
CONF-911106- 


100 
99 
CONF-9111170— 


6 
CONF-9111189— 


CONF-911123— 


CONF-9111260— 


CONF-9111291-— 


CONF-9111293- 


18:10360 


18:11447 


18:11324 


18:9781 


18:10452 


18:10260 


18:8880 


18:9675 
18:9676 
18:9749 


18:9677 


18:10607 


18:10044 
18:11223 


18:8023 


18:10886 
18:10895 


18:9596 


18:9750 


18:7906 
18:8864 


18:9904 


1016 ERA Vol. 18, ivo. 4 


Source of 
Availability 


(Radiation physics meeting; Budapest (Hun- 
gary); 14-18 Oct 1991) 

See ETDE-IT-93-22 

(American Society for Engineering Management 
annual conference; Chattanooga, TN (United 
States); 20-22 Oct 1991) 

OSTI; NTIS (US Sales Only); GPO Dep. E 1.99: DES3004150 

(International Atomic Energy Agency (IAEA) 
technical committee meeting on research us- 
ing small tokamaks; Hefei (China); 3-8 Oct 
1991) 

See IPPCZ-319 

(1991 Western States Section/The Combustion 
Institute fall meeting; Los Angeles, CA 
(United States); 13-15 Oct 1991) 

See UCRL-JC—108645 

(AINSE rediation biology conference; Lucas 
Heights (Australia); 2-4 Oct 1991) 

See INIS-mf—13374 

(Sorption and degradation of agrichemicals sym- 
posium; Denver, CO (United States); 27 Oct 
- 1 nov 1991) 

See PNL-SA-21341 

(4. MOHAEC workshop; Bamberg (Germany); 
22 Oct 1991) 

See NEI-DK-1024 

(31. Brazilian Congress on Chemistry; Recife 
(Brazil); 21-25 Oct 1991) 

See INIS-BR-3077 

See INIS-BR-3080 

See INIS-BR-3078 

(7. Brazilian Congress on Toxicology; Niteroi 
(Brazil); 19-25 Oct 1991) 

See INIS-BR-3095 

(international conference on ‘Bell's theorem and 
the foundations of modern physics’; Cesena 
(Italy); 7-10 Oct 1991) 

See KFKI-1992-10/A+B 

(Technical Committee: On site inspection, repair 
and reconstruction of PWR assemblies; Lyon 
(France); 21-24 Oct 1991) 

See CEA-CONF—10851 

(1991 Institute of Electrical and Electronic Engi- 
neers (IEEE) nuclear science symposium 
and medical imaging conference; Santa Fe, 
NM (United States); 2-9 Nov 1991) 

See BNL-48201 

See BNL-48151 

(SUBWOG 12D meeting on tritium technology; 
Reading (United Kingdom); 3-8 Nov 1991) 

See WSRC-TR-91-391 

(2. KEK conference on e*e~ collision physics; 
Tsukuba (Japan); 26-29 Nov 1991) 

See KEK-PROC-—92-9 

See MPI-PhE-92-19 

(15. international symposium on the scientific 
basis for nuclear waste management; Stras- 
bourg (France); 5-8 Nov 1991) 

See CEA-CONF—10809(Rev.) 

(1. Brazilian Congress on Polymers; Sao Paulo 
(Brazil); 5-7 Nov 1991) 

See INIS-BR-3110 

(Technical committee meeting on safety aspects 
of nuclear power plant automation and 
robotics; Vienna (Austria); 11-15 Nov 1991) 

See CEA-CONF—1 1066 

See IAEA-TECDOC-672 

(8. symposium on accelerator science and tech- 
nology; Wako (Japan); 25-27 Nov 1991) 

See INS-897 





CONF-911133— 


14 


CONF-911135— 


1 


CONF-920001— 


1 
CONF-920104— 


CONF-9201 103— 
CONF-9201124— 


1 
CONF-9201 126— 


Summ. 
CONF-9201 133— 


CONF-920122— 


7 


CONF-920124— 


28 
CONF-920152- 


2 
CONF-9202138— 


1 
CONF-9202150— 

1 
CONF-920299— 

4 
CONF-920307-— 


90 
CONF-9203101— 


18:8773 


18:9786 


18:8246 


18:9872 


18:11377 


18:8446 


18:10201 


18:9212 


18:10043 


18:9785 
18:8092 


18:10146 


CONF-9203101- 


Source of 
Availability 


Distribution 

Category 

See INS—900 

See INS-898 

(American institute of Chemical Engineers 
(AIChE) annual meeting; Los Angeles, CA 
(United States); 17-22 Nov 1991) 

OSTI; Institute of Gas Technology, 3424 South 
State Street, Chicago, IL 60616 

(1. Japan Society of Mechanical Engineers- 
American Society of Mechanical Engineers 
(JSME-ASME) joint international conference 
on nuclear engineering and exhibition; Tokyo 
(Japan); 4-7 Nov 1991) 

OSTI; NTIS; INIS; GPO Dep. 


TIS8005392 


DES3003540 


(1992 European Wind Energy Association 
(EWEA) special topic conference: the poten- 
tial of wind farms; Herning (Denmark); 1992) 

See ECN-RX-92-049 

(9. symposium on space nuclear power sys- 
tems; Albuquerque, NM (United States); 
13-16 Jan 1992) 

See CEA-CONF—-11135 

(Applications of x-ray lasers workshop; San Fran- 
cisco, CA (United States); 12-14 Jan 1992) 

OSTI; NTIS; GPO Dep. 

(7. annual waste-to-energy symposium; Min- 
neapolis, MN (United States); 28-30 Jan 
1992) 

OSTI; Institute of Gas Technology, 3424 South 
State Street, Chicago, IL 60616 

(2. international workshop on human chromo- 
some 19; Nijmegen (Netherlands); 25-26 Jan 
1992) 

See DOE/ER/61374-1 

(89. WE-Heraeus-seminar: Radioactive implants 
in materials science; Bad Honnef (Germany); 
13-15 Jan 1992) 

See INIS-mf-14109 

(American Society of Mechanical Engineers 
(ASME) energy sources technology confer- 
ence and exhibition; Houston, TX (United 
States); 26-30 Jan 1992) 

OSTI; Institute of Gas Technology, 3424 South 
State Street, Chicago, IL 60616 

(Society of Photo-Optical Instrumentation Engi- 
neers (SPIE) international symposium on 
laser spectroscopy; Los Angeles, CA (United 
States); 19-24 Jan 1992) 

See UCRL-JC—108134 

(DOE review/G-2 experiment; Upton, NY (United 
States); 14-15 Jan 1992) 

See SAND-92-2501C 

(RAS/VERTIC symposium on verification of nu- 
clear testing treaties; London (United 
Kingdom); 14 Feb 1992) 

See LA-UR-92-2909 

(International fuel cell conference; Makuhari 
(Japan); 3-6 Feb 1992) 

See ETDE-iT-93-32 

(6. European symposium on semiconductor de- 
tectors; Milano (italy); 24-27 Feb 1992) 

See BNL-48136 

(Waste management '92; Tucson, AZ (United 
States); 1-5 Mar 1992) 

See CEA-CONF-11071 

See WHC-EP-0548 

(CERN accelerator school on magnetic mea- 
surement and alignment; Montreux 
(Switzerland); 16-20 Mar 1992) 

See DOE/ER/40350-6 


DE93005299 


T193005397 


TI93005391 
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CONF-920311-— 


Report 


Number 


CONF-920311- 


CONF-920313— 


CONF-9203154— 


8 
CONF-9203188— 


CONF-9203197- 


1 
CONF-9203203- 


CONF-9203208- 


1 
CONF-9203209- 


1 
CONF-920321 4— 


1 
CONF-9203223-— 


CONF-9203224— 


CONF-920331- 


62 
CONF-920358— 
1 


CONF-920409— 


CONF-9204121- 


3 
CONF-9204144- 


CONF-9204165— 


1 


Abstract 
Number 


18:11408 


18:8178 


18:9597 


18:10812 


18:10820 


18:8829 


18:10533 


18:8279 


18:10451 


18:9988 


18:7750 


18:11234 


18:10218 


18:11128 


18:9403 
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Source of GPO 
Availability Dep. 


(10. international conference on plasma-surface 
interactions in controlled fusion devices; 
Monterey, CA (United States); 30 Mar - 3 apr 
1992) 

See EUR-CEA-FC—1452 

(International symposium on applications of iso- 
topes and radiation in conservation of the 
environment; Karlsruhe (Germany); 9-13 Mar 
1992) 

See NINR—E001-92 

(27. Moriond meeting: quantum chromodynam- 
ics (QCD) and high energy hadronic 
interactions; Les Arcs (France); 22-28 Mar 
1992) 

See FSU-HEP-920427 

(interdisciplinary Conference on Dielectrics: 
properties, characterisation and applications; 
Antibes (France); 23-27 Mar 1992) 

See CEA-CONF—1 1083 

(27. Rencontres de Moriond: electroweak inter- 
actions and unified theories; Les Arcs 
(France); 15-22 Mar 1992) 

OSTI; NTIS; INIS; GPO Dep. 

(9. international workshop on photon-photon col- 
lisions; La Jolla, CA (United States); 23-26 
Mar 1992) 

See DESY-92-083 

(2. international conference on nuclear engineer- 
ing; San Francisco, CA (United States); 
21-24 Mar 1992) 

See WSRC-MS—92-320 

(1992 EMS meeting on poster elements; Reno, 
NV (United States); 15-19 Mar 1992) 

OSTI; NTIS; GPO Dep. 

(Molecular regulation of genes and enzymes in 
photosynthesis; Inuyama (Japan); 15-19 Mar 
1992) 

OSTI; NTIS; GPO Dep. 

(International conference on radiation effects and 
protection; Mito (Japan); 18-20 Mar 1992) 

See INIS-JP-008 

(8. meeting on ultra high vacuum techniques for 
accelerators and storage rings; Tsukuba 
(Japan); 12-13 Mar 1992) 

See KEK-PROC-92-4 

(4. international industrial symposium on the su- 
per collider; New Orleans, LA (United 
States); 4-6 Mar 1992) 

See BNL-47854 

(Technical symposium on liquid natural gas; Or- 
lando, FL (United States); 10-11 Mar 1992) 

OSTI; INIS; Institute of Gas Technology, 3424 
South State Street, Chicago, IL 60616 

(12. general conference of the Condensed Mat- 
ter Division of the European Physical Society; 
Prague (Czechoslovakia); 6-9 Apr 1992) 

See CEA-CONF—1 1084 

(Innovative technologies for cleaning the envi- 
ronment: air, water, and soil; Erice (Italy); 
22-29 Apr 1992) 

See UCRL-JC—111095 

(14. Werner Brandt workshop on charged parti- 
cle penetration phenomena; Oak Ridge, TN 
(United States); 30 Apr - 30 may 1992) 


OSTI; NTIS; INIS; GPO Dep. E 1.99: 


(1992 steelmaking conference; Toronto 
(Canada); 5-8 Apr 1992) 
See EGG-M-91392 


Order 
Number 


DES3006020 MF-414 


DE92018645 


DE93004513 MF-408 


TI93005401 


DE93005700 MF-414 





Report 
Number 


CONF-9204219— 


CONF-920502- 
2 
CONF-920508— 


6 
CONF-9205102- 


4 
CONF-9205116— 


CONF-9205147— 


4 
CONF-9205196— 


9 
10 
CONF-9205229— 


3 
CONF-920527-— 


CONF-9205282— 


1 
CONF-9205288— 


1 
CONF-9205290— 


CONF-9205292-— 
1 


CONF-9205293-— 


1 


CONF-9205294- 


Abstract 
Number 


18:11443 


18:10142 


18:7531 


18:8221 


18:9710 


18:8901 
18:8902 
18:11383 


18:9389 


18:10338 
18:10517 


18:10376 


18:9075 


18:10137 


18:7771 


18:7772 


18:9349 


18:7751 


Source of GPO 
Availability Dep. 


(Precollege-university partnerships for science 
and mathematics education conference; At- 
lanta, GA (United States); 24-25 Apr 1992) 

OSTI; NTIS; GPO Dep. 

(1. European conference on optical chemical 
sensors and biosensors; Graz (Austria); 12- 
16 Apr 1992) 

See CEA-CONF—1 1072 

(7th international conference on fluidization; 
Gold Coast (Australia); 3-8 May 1992) 

OSTI; Institute of Gas Technology, 3424 South 
State Street, Chicago, IL 60616 

(14. symposium on biotechnology for fuels and 
chemicals; Gatlinburg, TN (United States); 
11-15 May 1992) 

OSTI; NTIS; GPO Dep. 

(8. international symposium on molten salts; St. 
Louis, MO (United States); 17-22 May 1992) 

See ANL/MSD/CP-—75065 

(International conference on irradiation technol- 
ogy; Saclay (France); 20-22 May 1992) 

See CEA-CONF-11089 

See CEA-CONF—11090 

See CEA-CONF—1 1080 

(10. symposium on energy engineering sci- 
ences: synergism of analysis, modeling, and 
experiment; Argonne, IL (United States); 11- 
13 May 1992) 

OSTI; NTIS; GPO Dep. 

(40. ASMS conference on mass spectrometry 
and allied topics; Washington, DC (United 
States); 31 May - 2 jun 1992) 

OSTI; NTIS; GPO Dep. 

See PNL-SA-20439 

(Center for Nonlinear Studies (CNLS) confer- 
ence: nonlinearity in materials science; Los 
Alamos, NM (United States); May 1992) 

See LA-UR-92-4327 

(1992 incineration conference; Albuquerque, NM 
(United States); 11-14 May 1992) 

See CEA-CONF—1 1075 

(Therapeutic approaches to the diabetic hyper- 
tensive patient: role of risk factors on 
morbidity and mortality; New York, NY 
(United States); 9 May 1992) 

See LBL-32776 

(SEE workshop on synthetic housed arresters; 
Nice (France); May 1992) 

See ETDE-IT—93-19 

(2. Symposium on the Physics and Chemistry of 
SiOz and the Si-SiO2 interface; Saint-Louis, 
MO (United States); 18 May 1992) 

See CEA-CONF—11073 

(Gas storage: a technical seminar; Houston, TX 
(United States); 14 May 1992) 

OSTI; Institute of Gas Technology, 3424 South 
State Street, Chicago, IL 60616 

(Scandinavian Society of Glass Technology an- 
nual meeting; Oslo (Norway); 31 May - 2 jun 
1992) 

OSTI; Institute of Gas Technology, 3424 South 
State Street, Chicago, IL 60616 

(4. Asian natural gas: development of the do- 
mestic industry; Kuala Lumpur (Malaysia); 
20-22 May 1992) 

OSTI; Institute of Gas Technology, 3424 South 
State Street, Chicago, IL 60616 

OSTI; Institute of Gas Technology, 3424 South 
State Street, Chicago, IL 60616 

OSTI; INIS; Institute of Gas Technology, 3424 
South State Street, Chicago, IL 60616 


CONF-9205294— 


Order Distribution 
Number Category 


DE93005278 


T193005415 


DE93006235 


DE93004398 


DE93003037 


T193005413 


T193005410 


7193005412 
T19300541 1 


TI93005394 
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CONF-9205295— 


Report 
Number 
CONF-9205295- 


CONF-9205297— 


CONF-920577- 


CONF-920606— 


41 
CONF-920610— 


CONF-9206112- 


4 
CONF-9206131-— 


4 
CONF-9206148— 


CONF-9206193-— 


CONF-9206222- 


7 
CONF-9206224- 


2 


CONF-9206282- 


CONF-920630— 


3 
CONF-9206300- 


Abstract 


Number 


18:7823 


18:11340 


18:8971 


18:7748 


18:8182 


18:11301 


18:9247 


18:9910 


18:9124 


18:10117 


18:9370 


18:10560 


18:10613 
18:11382 
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Source of GPO 
Availability Dep. 


(22. CONCOORD Conference; Paris (France); 
18-21 May 1992) 

See CEA-CONF-11074 

(Workshop of Three Large Tokamak Coopera- 
tion on Energy Confinement Scaling under 
Intensive Auxiliary Heating; Naka (Japan); 
18-20 May 1992) 

See JAERI-M-92-128 

(Interregional seminar on ageing, decommis- 
sioning and/or major refurbishment of 
research reactors; Bangkok (Thailand); 18- 
22 May 1992) 

See NINR-E002-92 

(US Department of Energy contractor review 
meeting on natural gas research and devel- 
opment; Morgantown, WV (United States); 
5-6 May 1992) 

See DOE/METC-92/6125 

(American Nuclear Society annual meeting; 
Boston, MA (United States); 7-12 Jun 1992) 

See WHC-SA-1496 

(14. international conference on plasma and 19th 
European Physical Society (EPS) conference 
on controlled fusion and plasma physics; 
Innsbruck (Austria); 29 Jun - 3 jul 1992) 

See EUR-CEA-FC—1457 

(1992 American Society of Heating, Refrigerat- 
ing, and Air-Conditioning Engineers 
(ASHRAE) meeting; Baltimore, MD (United 
States); 27 Jun - 1 jul 1992) 

See LBL-30032 

(3. international symposium on the history of 
particle physics - the rise of the standard 
model; Stanford, CA (United States); 24-27 
Jun 1992) 

See SLAC-PUB-6023 

(United Nations conference on environment and 
development: earth summit; Rio de Janeiro 
(Brazil); 1-12 Jun 1992) 


OSTI; NTIS; INIS; GPO Dep. E 1.99: 


(Advanced accelerator concepts workshop; Port 
Jefferson, NY (United States); 14-20 Jun 
1992) 

See SLAC-PUB-6022 

See SLAC-PUB-6021 

See FNAL/C—92/290 

See FNAL/C—92/379 

See SLAC-PUB-5966 

See SLAC-PUB-6020 

(International conference on advanced technol- 
ogy and particle physics; Como (Italy); 22-26 
Jun 1992) 

See LBL-32912 

(International conference on monitoring toxic 
chemicals and biomarkers; Berlin (Germany); 
22-26 Jun 1992) 


OSTI; NTIS; GPO Dep. E 1.99: 


(16. ASTM international symposium on the 
effects of radiation on materials(ISERM); Au- 
rora, CO (United States); 23-25 Jun 1992) 

See CEA-CONF—1 1085 

(1. world congress for electricity and magnetism 
in biology and medicine; Orlando, FL (United 
States); 14-29 Jun 1992) 


OSTI; NTIS; INIS; GPO Dep. E 1.99: 


(International conference on institute of refriger- 
ation; Kiev (USSR); 8-12 Jun 1992) 

See CEA-CONF—11069 

See CEA-CONF-11070 
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(International satellite and land surface charac- 
terization program Americas; Columbia, MO 
(United States); 23-24 Jun 1992) 

OSTI; NTIS; INIS; GPO Dep. E 1.99: 

(Cooperative phenomena and cellular automata; 
Les Houches (France); 22 Jun - 2 jul 1992) 

See LA-UR—92-3635 

(2. workshop on neural networks: from biology 
to high energy physics; Isola d’Elba (italy); 
18-26 Jun 1992) 

See FNAL/C—92/282 

(IAU/ICSU/UNESCO exposition in the adverse 
environment impact on astronomy; Paris 
(France); 30 Jun - 2 jul 1992) 

See PNL-SA-21022 

(AGENG '92: international conference on agri- 
cultural engineering; Uppsala (Sweden); 3 
Jun 1992) 

See EGG-M-92377 

(1992 space cryogenics workshop; Ottobrum 
(Germany); 15-16 Jun 1992) 

See LBL-32977 

(3. artificial life conference; Santa Fe, NM 
(United States); 15-19 Jun 1992) 

See LA-UR-92-3980 

(Buildings energy efficiency in the Southeast; 
Newnan, GA (United States); 8-9 Jun 1992) 

See ORNL/M-2611 

(10. international Summer Institute in Surface 
Science (ISISS) meeting; Milwaukee, WI 
(United States); 29 Jun - 2 jul 1992) 

See ANL/MSD/CP-77995 

(Dynamics of first order phase transitions work- 
shop; Juelich (Germany); 1-3 Jun 1992) 

OSTI; NTIS; INIS; GPO Dep. 

(International symposium on automotive technol- 
ogy and automation; Florence (Italy); 1-5 Jun 
1992) 

See ETDE-IT—93-30 

See ETDE-IT—-93-31 

(2. research workshop on quantum optics; Re- 
hovot (Israel); 22-26 Jun 1992) 

See INIS-mf-13382 

(Workshop on quark cluster dynamics; Bad Hon- 
nef (Germany); 29 Jun - 1 jul 1992) 

See DESY—92-134 

(7. international conference on boundary ele- 
ment technology; Albuquerque, NM (United 
States); 3-5 Jun 1992) 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 

(20. international power modulator symposium; 
Myrtle Beach, SC (United States); 23-25 Jun 
1992) 

See UCRL-JC—109579 

(16. annual symposium of American Society of 
Testing and Materials (ASTM) on effects of 
radiation on materials; Denver, CO (United 
States); 21-25 Jun 1992) 

See SAND-91-1914C 

See PNL-SA-20060 

(International symposium on weak and electro- 
magnetic interactions in nuclei; Dubna 
(Russian Federation); 16-22 Jun 1992) 

See LBL-32913 

(International conference on high energy acceler- 
ators; Hamburg (Germany); 20-24 Jul 1992) 
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(2. international nuclear physics conference; 
Wiesbaden (Germany); 26 Jul - 1 aug 1992) 

See CEA-LNS-Ph-92-21 

See CEA-LNS-Ph-92-22 

See SLAC-PUB-5867 

(Institute of Nuclear Materials Management 
(INMM) annual meeting; Orlando, FL (United 
States); 19-22 Jul 1992) 

See WSRC-MS-92-061 

(67. annual Western Economic Association in- 
ternational conference; San Francisco, CA 
(United States); 9-13 Jul 1992) 

See LBL-32431-Rev. 

(international Atomic Energy Agency (IAEA) 
specialists’ meeting; Juelich (Germany); 6-10 
Jul 1992) 

OSTI; NTIS; INIS; GPO Dep. E 1.99: 

(10. world conference on earthquake engineer- 
ing; Madrid (Spain); 19-24 Jul 1992) 

See Y/EN-4591 

(Stanford Linear Accelerator Center (SLAC) 
summer institute on particle accelerators: 
third family and the physics of flavor; Stan- 
ford, CA (United States); 13-24 Jul 1992) 

See BNL-48251 

See SLAC-PUB-6028 

(Nuclear and space radiation effects conference; 
New Orleans, LA (United States); 13-17 Jul 
1992) 

See SAND-92-0219 

(IEEE regional control conference; Brooklyn, NY 
(United States); Jul 1992) 

See BNL-48017 

(22. international symposium on multiparticle dy- 
namics; Santiago de Compostela (Spain); 
13-17 Jul 1992) 

See FNAL/C—92/325-E 

(international symposium on room air convection 
and ventilation effectiveness; Tokyo (Japan); 
22-24 Jul 1992) 

See LBL-33103 

(2. Sol-gel optics conference; San Diego, CA 
(United States); 19-24 Jul 1992) 

See SAND-92-0037C 

(3. international symposium on bail lightning; 
Pasadena, CA (United States); 28-30 Jul 
1992) 

See SLAC-PUB-5980 

(E791 physics workshop; Santa Cruz, CA 
(United States); 27-31 Jul 1992) 

OSTI; NTIS; INIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 

(6. international conference on nuclei far from 
stability and 9th international conference on 
atomic masses and fundamental constants; 
Bernkastel-Kues (Germany); 19-24 Jul 1992) 

See GSI-92-48(prepr.) 

(International conference on the physics of tran- 
sition metals; Darmstadt (Germany); 20-24 
Jul 1992) 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 

(NATO advanced study institute on particle pro- 
duction in highly excited matter; Ciocco 
(italy); 12-25 Jul 1992) 

See LBL-33077 

(Information exchange meeting on characteriza- 
tion sensors and monitoring technologies; 
Dallas, TX (United States); 15-16 Jul 1992) 

See IS-M-723 
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(Applied superconductivity conference; Chicago, 
IL (United States); 23-28 Aug 1992) 

See IS-M-731 

See IS-M-733 

See IS-M-732 

See IS-M-722 

(AUSTCERAM '92; Melbourne (Australia); 16-21 
Aug 1992) 

See LBL-32311 

(16. international LINAC conference; Ottawa 
(Canada); 23-28 Aug 1992) 

See LBL-32813 

See FNAL/C—92/390 

See UCRL-JC—110292 

See ANL/ASD/CP-76234 

(1992 Energy Facility Contractors Group 
(EFCOG) safety analysis workshop; Salt Lake 
City, UT (United States); 11-13 Aug 1992) 

See WSRC-MS-—92-169 

(1992 international conference on science and 
technology of synthetic metals (ICSM); 
Goeteborg (Sweden); 12-18 Aug 1992) 

See LA-UR-92-3232 

See LA-UR-92-3242 

See LA-UR-92-4030 

See LA-UR-92-4031 

See LA-UR-92-4041 

See LA-UR-92-4029 

(14. international free electron laser conference; 
Kobe (Japan); 23-28 Aug 1992) 

See LBL-32288 

(Symposium on sputtering; Copenhagen (Den- 
mark); 30 Aug - 4 sep 1992) 

See ANL/CHM/CP-76899 

(204. American Chemical Society (ACS) national 
meeting; Washington, DC (United States); 
23-28 Aug 1992) 

See TVA-Bull-Z-318 


OSTI; NTIS; INIS; GPO Dep. E 1.99: 


(27. annual meeting of the Microbeam Analysis 
Society (MAS) (United States) and the 19th 
annual meeting of the Microscopical Society 
of Canada (MSC); Boston, MA (United 
States); Aug 1992) 

See UM-P-92/22 

See UM-P-92/21 

(9. international congress on photosynthesis; 
Nagoya (Japan); 30 Aug - 5 sep 1992) 

See BNL-47781 

(5. Strategic Defense Initiative Office/Office of 
Naval Research pulse power meeting; Col- 
lege Park, MD (United States); 17-19 Aug 
1992) 

See UCRL-JC—112501 

(Rocky Mountain conference on analytical 
chemistry and applied spectroscopy; Denver, 
CO (United States); 2-6 Aug 1992) 

See WHC-SA-0873 

(Workshop on cloud microphysics and global 
change; Toronto (Canada); Aug 1992) 

See BNL-46115-Rev. 

(International Metallographic Society annual 
meeting; Denver, CO (United States); 2-5 
Aug 1992) 

See WSRC-MS-92-051 

See EGG-M-92212 

(1. international conference on the safety of wa- 
ter disinfection, balancing chemical and 
microbial risks; Washington, DC (United 
States); 31 Aug - 3 sep 1992) 
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(GONG 1992: seismic investigations of the sun 
and stars; Boulder, CO (United States); 11- 
14 Aug 1992) 

See LA-UR-92-3604 

(NATO/ASI summer school: from statistical 
physics to statistical inference and back; 
Cargese (France); 31 Aug - 12 sep 1992) 

See LA-UR-92-3235 

(27. Zakopane School of Physics conference; 
Zakopane (Poland); 31 Aug - 3 sep 1992) 

See LBi-33009 

(2. international Society for Ecological Eco- 
nomics conference; Stockholm (Sweden); 
3-6 Aug 1992) 

See LBL-32667 

(interSymp ‘92; Baden-Baden (Germany); Aug 
1992) 

OSTI; NTIS; INIS; GPO Dep. E 1.99: 

(8. IEEE international symposium on applica- 
tions of ferroelectronics; Greenville, SC 
(United States); 30 Aug - 2 sep 1992) 

See SAND-92-2111C 

(Global ecological monitoring project; Dubna 
(Russian Federation); 8-12 Aug 1992) 

See LA-UR-92-4110 

(American Council for an Energy-Efficient Econ- 
omy (ACEEE) summer study on energy 
efficiency in buildings; Pacific Grove, CA 
(United States); 30 Aug - 5 sep 1992) 

See PNL-SA-20379 

See PNL-SA-21282 

See LBL-32447 

See LBL-32158 

See LBL-32170 

(ICHEP-26: 26th International Union of Pure 
and Applied Physics (IUPAP) conference on 
high energy physics; Dallas, TX (United 
States); 6-12 Aug 1992) 

See DESY—92-140 

See BNL-48115 

OST; NTIS; INIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 

See SSCL-Preprint—-186 

OSTI; NTIS; INIS; GPO Dep. 

(Spectrum ‘92: nuclear and hazardous waste 
management international topical meeting; 
Boise, ID (United States); 23-27 Aug 1992) 

See FEMP/SUB-050 

(8. international drying symposium; Montreal 
(Canada); 2-5 Aug 1992) 

See EGG-M-92052 

(10. international symposium on the packaging 
and transportation of radioactive materials: 
PATRAM '92; Yokohama (Japan); 13-18 Sep 
1992) 

See SAND-91-2601C 

See SAND-91-2642C 

See SAND-91-2657C 

See SAND-91-2732C 

See SAND-91-2671C 

See SAND-91-2626C 

See SAND-91-2672C 

See WHC-SA-—1385 

(2. biennial conference on low-energy antiproton 
physics; Courmayeur (Italy); 14-19 Sep 1992) 
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See FNAL/C—-92/351 

See BNL-48328 
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(14. international conference on plasma physics 
and controlled nuclear fusion research; 
Wuerzburg (Germany); 30 Sep - 7 oct 1992) 

See GA-A-21089 

(11. symposium on microdosimetry; Gatlinburg, 
TN (United States); 13-18 Sep 1992) 

See PNL-SA-20650 

(Institute of Electrical and Electronics Engineers 
(IEEE) international professional communica- 
tions conference (IPCC): crossing frontiers; 
Santa Fe, NM (United States); 30 Sep 1992) 

See LBL-32934 

(10. symposium on turbulence and diffusion; 
Portland, OR (United States); 29 Sep - 2 oct 
1992) 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

(3. international conference and exhibition of the 
World Congress on Superconductivity; Mu- 
nich (Germany); 14-19 Sep 1992) 

See SSCL-Preprint-154 

(International symposium on energy, environ- 
ment and information management; Argonne, 
IL (United States); 15-18 Sep 1992) 

See ANL/CP-77475 

(5. nuclear reactor thermal-hydraulics 
(NURETH) conference; Salt Lake City, UT 
(United States); 21-24 Sep 1992) 

See CEA-CONF—-11078 

See CEA-CONF-—11079 

(European trade fair and conference on energy 
efficiency and the environment: energy econ- 
omy '92; Maastricht (Netherlands); 14-17 
Sep 1992) 

See ECN-RX-92-058 

(international Atomic Energy Agency (IAEA) 
technical committee meeting on tokamak 
plasma biasing; Montreal (Canada); 8-10 
Sep 1992) 

See GA-A-21060 

(Application of fluidized-bed combustion for 
power generation utility conference; Boston, 
MA (United States); 23-25 Sep 1992) 

See DOE/MC/27364-93/C0172 

(6. international symposium on small particles 
and inorganic clusters; Chicago, IL (United 
States); 16-22 Sep 1992) 

See ANL/CHM/CP-77993 

(Industrial and engineering chemistry (I&EC) 
special symposium of the American Chemi- 
cal Society (ACS); Atlanta, GA (United 
States); 21-23 Sep 1992) 

See WHC-SA-1591 

(Workshop on nuclear physics in the universe; 
Oak Ridge, TN (United States); 24-26 Sep 
1992) 

See LBL—33066 

See UCRL-JC—111363 

(9. international conference on ion implantation 
technology; Gainesville, FL (United States); 
21-24 Sep 1992) 

See BNL-48148 

(Photovoltaics performance and reliability work- 
shop; Golden, CO (United States); 16-18 
Sep 1992) 

See NREL/CP-—411-5184 

(Crystal 2000 international workshop on heavy 
scintillators for scientific and industrial appli- 
cations; Chamonix (France); 22-26 Sep 1992) 

See SLAC-PUB-5959 
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(3. international conference on calorimetry in 
high energy physics; Corpus Christi, TX 
(United States); 29 Sep - 2 oct 1992) 

See SSCL-Preprint-177 

See FNAL/C-92/370 

See FNAL/C-92/369 

See SSCL-Preprint-180 

(1992 international meeting on reduced enrich- 
ment for research and test reactors; Roskilde 
(Denmark); 27 Sep - 1 oct 1992) 

See ANL/EP/CP-77803 

See ANL/EP/CP-77812 

(2. workshop on tau lepton physics; Columbus, 
OH (United States); 8-11 Sep 1992) 

See BNL-48179 

See SLAC-PUB-5960 

(International conference on male-mediated de- 
velopmental toxicity; Pittsburg, PA (United 
States); 16-19 Sep 1992) 

OSTI; NTIS; GPO Dep. E 1.99: 

(LATTICE ‘92: lattice field theory; Amsterdam 
(Netherlands); 15-19 Sep 1992) 

See BNL-48256 

See BNL-48255 

See FNAL/C—92/324 

See BNL-48180 

See BNL-48258 

(11. international seminar on high energy 
physics problems; Dubna (Russian Federa- 
tion); 7-12 Sep 1992) 

See LBL-33078 

(Neutron capture therapy for cancer; Columbus, 
OH (United States); 13-17 Sep 1992) 

See LA-UR-92-3587 

See BNL-48186 

See BNL-48185 

See BNL-48184 

See BNL-48191 

Ses BNL-48190 

(Mass Spectrometry Society of Japan, Japanese 
Society for Biomedical Mass Spectrometry 
conference; Osaka (Japan); 20-24 Sep 1992) 

See PNL-SA-20758 

(International Energy Agency (IEA) future build- 
ings forum; Espoo (Finland); 1-3 Sep 1992) 

OSTI; NTIS; INIS; GPO Dep. E 1.99: 

(6. annual American Institute of Astronautics 
and Aeronautics/Utah State University 
(AIAA/USU) conference on small satellites; 
Logan, UT (United States); 21-24 Sep 1992) 

See EGG-M-92532 

(5. predictive maintenance conference; Knoxville, 
TN (United States); 21-23 Sep 1992) 

See Y/IA-264 

(Confederation of Independent States (CIS) con- 
ference on nuclear thermal propulsion; 
Semipalatinsk (Russian Federation); 21 Sep 
1992) 

See SAND-92-2205C 

(14. international conference on plasma physics 
and controlled nuclear fusion research; 
Wurzburg (Germany); 30 Sep - 7 oct 1992) 

See ETDE-IT—93-28 

See ETDE-IT-93-29 

See PPPL-CFP-2764 

See UCRL-JO—110279 

(8. physical interpretations of relativity theory 
conference; London (United Kingdom); 14-18 
Sep 1992) 

See SLAC-PUB-5858 
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(17. symposium on fusion technology; Rome 
(Italy); 14-18 Sep 1992) 

OSTI; NTIS; INIS; GPO Dep. .99: DE93003352 

See GA-A-21043 

(8. Congress of the French Physical Society; 
Nancy (France); 17 Sep 1992) 

See CEA-CONF—11159 

(6. annual New York State Institute on Super- 
conductivity (NYSIS) conference on 
superconductivity and applications; Buffalo, 
NY (United States); 15-17 Sep 1992) 

See BNL-48107 

(US Department of Energy contractors review 
meeting on gasification and gas stream 
cleanup systems; Morgantown, WV (United 
States); 15-17 Sep 1992) 

See DOE/MC/25135-93/C0101 

See DOE/METC/C—93/7047 

See DOE/ER/81140—93/C0139 

(US Department of Energy contractors review 
on liquefaction; Pittsburgh, PA (United 
States); 22-24 Sep 1992) 

See SAND-92-2302C 

(4. international colloquium on atomic spectra 
and oscillator strengths for astrophysics and 
laboratory plasmas; Gaithersburg, MD 
(United States); 14-17 Sep 1992) 

See UCRL-JC—112248 

(10. conference on computing in high energy 
physics; Annecy (France); 21-25 Sep 1992) 

See DESY-92-129 

See LBL-32863 

See LBL-32936 

See LBL-32935 

See LBL-32937 

See SLAC-PUB-5982 

(3. conference on evolution of microstructure in 
metals during irradiation; Chalk River 
(Canada); 29 Sep - 2 oct 1992) 

See ANL/MSD/CP-78287 

(1. annual clean coal technology conference; 
Cleveland, OH (United States); 22-24 Sep 
1992) 

See DOE/MC/27364—93/C0173 

(19. annual National Energy and Environmental 
Quality Division of the American Society for 
Quality Control (ASQC)conference; Lake 
Buena Vista, FL (United States); 20-23 Sep 
1992) 

OSTI; NTIS; INIS; GPO Dep. .99: DES3001660 

(3. international congress on natural gas vehi- 
cles; Goeteborg (Sweden); 23-25 Sep 1992) 

OSTI; institute of Gas Technology, 3424 South TI93005404 
State Street, Chicago, IL 60616 

(International conference on design and safety 
of advanced nuclear power plants; Tokyo 
(Japan); 25-28 Oct 1992) 

OSTI; NTIS; GPO Dep. .99: DE93006233 

(Institute of Electrical and Electronic Engineers 
(IEEE) nuclear science symposium; Orlando, 
FL (United States); 26-31 Oct 1992) 

See WHC-SA-1554 

See LBL-32278 

See LBL-32273 

See LBL-32269 

See LBL-32270 

See ANL/ASD/VU-76158 

See SLAC-PUB-5986 

See BNL-48355 


CONF-921005— 


Distribution 
Category 


MF-419 


MF-702 


MF-520 
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CONF-921007- 
Report 
Number 


CONF-921007- 


CONF-9210112- 
4 
CONF-9210158- 
2 
4 
CONF-9210173- 
4 
CONF-9210194— 
4 
5 


7 
CONF-9210198- 


1 
CONF-8210201- 


CONF-9210204— 


3 
CONF-921021-— 


4 
CONF-9210217-— 


2 
CONF-9210219— 


2 


2 


CONF-9210222- 


1 
CONF-9210225-— 


Summ. 
CONF-9210230— 


1 
CONF-9210231- 


1 


3 
CONF-9210232- 


5 


Abstract 
Number 


18:8845 
18:9061 
18:9065 
18:9060 
18:9003 
18:8214 


18:10163 


18:11606 


18:11604 


18:11055 


18:8089 
18:8088 
18:10263 


18:10184 


18:9224 


18:9001 


18:9263 


18:9874 


18:9153 


18:9264 


18:9013 


18:10159 


18:9823 


18:10374 
18:10375 


18:10139 
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Source of 
Availability 


(20. water reactor safety information meeting; 
Bethesda, MD (United States); 21-23 Oct 
1992) 

OSTI; NTIS; INIS; GPO Dep. 

See SAND-92-179/C 

See SAND-92-1839c 

See PNL-SA-21374 

See EGG-M-92630 

See BNL-NUREG—48327 

(29. JANNAF combustion meeting; Hampton, VA 
(United States); 19-23 Oct 1992) 

See SAND-92-1135C 

(Infotech '92; Oak Ridge, TN (United States); 
21-23 Oct 1992) 

See Y-ISD-33 

See PNL-SA-21344 

(Nuclear Energy Agency Science Committee 
(NEANSC) specialists meeting on evaluation 
and processing of covariance data; Oak 
Ridge, TN (United States); 7-9 Oct 1992) 

OSTI; NTIS; INIS; GPO Dep. 

(International symposium on environmental con- 
tamination; Budapest (Hungary); 12-16 Oct 
1992) 

See RFP-4644 

See RFP-4643 

See SAND-92-0818C 

(International Energy Agency (IEA) Heat Pump 
Center workshop; Merligen (Switzerland); 12- 
13 Oct 1992) 

OSTI; NTIS; INIS; GPO Dep. 

(2. California Institute for Energy Efficiency 
(CIEE) annual research and development 
conference; Lake Tahoe, CA (United States); 
13-15 Oct 1992) 

See LBL-32838 

(Water reactor safety information meeting; Wash- 
ington, DC (United States); 21-23 Oct 1992) 

See EGG-M-92498 

(15. world energy engineering congress (WEEC); 
Atlanta, GA (United States); 13-15 Oct 1992) 

See PNL-SA-20552 

(International congress on application of laser 
and electro-optics; Orlando, FL (United 
States); 25-29 Oct 1992) 

See ANVEP/CP-76191 

(14. annual North American conference of the 
international Association for Energy Eco- 
nomics; New Orleans, LA (United States); 
26-28 Oct 1992) 

See PNL-SA-21332 

See PNL-SA-21275 

(US Nuclear Regulatory Commission meeting; 
Washington, DC (United States); 7 Oct 1992) 

See LA-UR-92-3280 

(Mechanical working group meeting; Dayton, 
OH (United States); 27-28 Oct 1992) 

OSTI; NTIS; GPO Dep. 

(4. annual national robot safety conference; 
Novi, MI (United States); 27-29 Oct 1992) 

See UCRL-JC—111940 

(26. annual Asilomar conference on signals, 
systems, and computers; Pacific Grove, CA 
(United States); 25-30 Oct 1992) 

See LA-UR-92-3480 

See LA-UR-92-3645 

(Institute Electrical and Electronic Engineers 
(IEEE) meeting; Orlando, FL (United States); 
26-30 Oct 1992) 


OSTI; NTIS; INIS; GPO Dep. E 1.99: 


Order Distribution 
Number Category 


DE93003615 


DE93005940 


DE93002347 


DE93004884 


DE93005761 MF-406 





Report 
Number 


CONF-9210241-— 


1 
CONF-9210245- 


2 
CONF-9210246— 


7 

8 

9 

10 

11 
CONF-9210249-— 


CONF-9210251- 


1 
CONF-9210253-— 


1 
CONF-9210254— 


1 
CONF-9210255- 


1 
CONF-9210259-— 
1 
CONF-9210261- 
1 


CONF-9210262-— 


1 
CONF-9210263— 


1 
CONF-9210264— 
1 


2 
CONF-9210267- 


1 
CONF-9210271- 


1 
CONF-9210272- 


Abstract 
Number 


18:10015 
18:9997 

18:10018 
18:10019 
18:10022 


18:10943 


18:11018 


18:10944 


18:10945 


18:11603 


18:8565 


18:11572 


18:11434 


18:9702 


18:11164 


18:10064 


18:8999 


18:10238 


18:10123 


CONF-9210272- 


Source of GPO Order 


Distribution 
Availability Dep. Number 


Category 

(IEEE symposium on ultrasonics; Tucson, AZ 
(United States); 20-23 Oct 1992) 

See LA-UR-92-3309 

(Gamma Ray Observatory (GRO) symposium; 
St. Louis, MO (United States); 14-18 Oct 
1992) 

See LA-UR-92-4006 

(1992 accelerator instrumentation workshop; 
Berkeley, CA (United States); 27-30 Oct 
1992) 

See SLAC-PUB-5957 

See LBL-33088 

See SLAC-PUB-5993 

See SLAC-PUB-5996 

See SLAC-PUB-6014 

(1992 international symposium on rapidly rotat- 
ing nuclei; Tokyo (Japan); 26-30 Oct 1992) 

See BNL-48137 

See ANL/PHY/CP-—78352 

OSTI; NTIS; INIS; GPO Dep. E 1.99: 

OSTI; NTIS; INIS; GPO Dep. E 1.99: 

(37. annual international conference of the 
Association of Records Managers and Ad- 
ministration; Detroit, Mi (United States); 
19-22 Oct 1992) 

See PNL-SA-20260 

(Fatigue experts conference; Gokien, CO 
(United States); 15 Oct 1992) 

See SAND-92-2480C 

(High performance computing and biomedical 
research conference; Durham, NC (United 
States); 14-15 Oct 1992) 

See LBL-32965 

(International workshop on ceramic breedeer 
blanket interactions; Tokyo (Japan); 26-29 
Oct 1992) 

See PNL-SA-21458 

(3. MICROMAT; Rio de Janeiro (Brazil); 28-30 
Oct 1992) 

See LBL-32932 

(Advanced laser technology for chemical mea- 
surements; Santa Fe, NM (United States); 
19-21 Oct 1992) 

See PNL-SA-21405 

(3. Calorimetry conference; Corpus Christi, TX 
(United States); Oct 1992) 

See FNAL/C—92/309 

(Workshop on in situ tests on radioactive waste 
forms and engineered barriers; Corsendonk 
(Belgium); Oct 1992) 

See SAND-92-1921C 

(Particle and fields conference; Batavia, IL 
(United States); 13-17 Oct 1992) 

See LA-UR-92-4148 

See LA-UR-92-4147 

(Joint American Nuclear Society (ANS)/European 
Nuclear Society (ENS) international meeting 
on fifty years of controlled nuclear chain 
reaction: past, present, and future; Interna- 
tional standard problem (ISP-31) workshop; 
Chicago, IL (United States); Karlsruhe (Ger- 
many); 15-20 Nov 1992; 8-9 oct 1992) 

See EGG-M-92238 

(International recycling conference; Berlin (Ger- 
many); 27-30 Oct 1992) 

See ECN-RX-92-051 

(International conference on open bus systems 
"92; Zurich (Switzerland); 13-15 Oct 1992) 

See RAL-92-048 


DE93005780 
DE93006215 
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CONF-9210273- 
Report 
Number 


CONF-9210273— 


1 
CONF-9210279— 


1 
CONF-9210284— 


CONF-9210287-— 


2 
CONF-921029— 


11 
12 
CONF-9210294— 


CONF-9210303- 


CONF-921034— 


CONF-921037- 


9 
10 
CONF-921046— 


14 
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Abstract 


Number 


18:10538 


18:10935 


18:8280 


18:11042 


18:8805 


18:7696 
18:7532 
18:7679 
18:7535 
18:7539 
18:7677 
18:7540 
18:7536 
18:7533 
18:7681 
18:7685 
18:8567 
18:7689 
18:9333 
18:7647 


18:7678 
18:7534 
18:9728 
18:7538 
18:7684 
18:7694 
18:8566 
18:9330 
18:7695 
18:9332 
18:7682 


18:9208 
18:7528 


18:11040 


Source of 
Availability 


GPO 
Dep. 


Order 
Number 


(IPCS/ILS/German international symposium on 
respiratory toxicology and risk assessment; 
Hanover (Germany); 6-9 Oct 1992) 

See LA-UR-92-4162 

(Mini workshop on low energy signals from the 
planck scale; Los Angeles, CA (United 
States); 29-30 Oct 1992) 

See LA-UR-92-4244 

(Interagency Advanced Power Group (IAPG) so- 
lar photovoltaic panel meeting; Cleveland, 
OH (United States); 22 Oct 1992) 

OSTI; NTIS; GPO Dep. 

(Workshop on the future directions of physics at 
hadron beam facilities at higher energies; 
Santa Fe, NM (United States); 13 Oct 1992) 

See BNL-48364 

(Annual Department of Energy model 
conference on waste management and envi- 
ronmental restoration; Oak Ridge, TN 
(United States); 19-22 Oct 1992) 

OSTI; NTIS; INIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 

(LACAME '92: Latin American conference on 
the applications of the Moessbauer effect; 
Buenos Aires (Argentina); 5-9 Oct 1992) 

See INIS-mf-13436 

(international symposium on Nuclear Data Eval- 
uation Methodology; Brookhaven, NY (United 
States); 12-16 Oct 1992) 

See CEA-CONF—11132 

(US Department of Energy contractors review 
meeting on coal-fueled heat engines, ad- 
vanced PFBC and gas stream cleanup 
systems; Morgantown, WV (United States); 
27-28 Oct 1992) 

See DOE/METC/C-93/7048 

See DOE/MC/21023-93/C0146 

See DOE/MC/21023-93/C0164 

See DOE/MC/25010-93/C0145 

See DOE/MC/26233-93/C0167 

See DOE/MC/10637—-93/C0165 

See DOE/MC/26239-93/C0155 

See DOE/MC/25034-93/C0157 

See DOE/MC/23170-93/C0169 

See DOE/MC/23165-93/C0141 

See DOE/MC/26008-93/C0149 

See DOE/MC/26041-93/C0150 

See DOE/MC/27221-93/C0153 

See DOE/MC/29234—93/C0160 

OSTI; NTIS; GPO Dep. 


E 1.99: DE93006188 MF-270 


DE93003020 
DE93003021 


MF-902 
MF-902 


E 1.99: 
E 1.99 


E 1.99: DE93000231 MF-103; 


MF-111 
See DOE/MC/10637—93/C0171 


See DOE/MC/24257-93/C0156 

See DOE/PC/90301—93/C0140 

See DOE/MC/26042-93/C0143 

See DOE/MC/25140—93/C0154 

See DOE/METC/C—93/7041 

See DOE/MC/23166-93/C0170 

See DOE/MC/23167-93/C0162 

See DOE/METC/C—93/7044 

See DOE/MC/25124-93/C0142 

See DOE/MC/23167-93/C0148 

(9. annual international Pittsburgh coal confer- 
ence; Pittsburgh, PA (United States); 12-16 
Oct 1992) 

See DOE/MC/28055-93/C0134 

See IS-M-728 

(Symposium on nuclear data evaluation method- 


ology; Upton, NY (United States); 12-16 Oct 
1992) 


See BNL-48109 











Report 
Number 


15 
CONF-921048— 


8 
CONF-921049— 


6 

7 

8 
CONF-921053— 


1 
CONF-921066— 


2 
CONF-921101-— 


Abstract 
Number 


18:11115 


18:9314 


18:8563 
18:8530 
18:9202 


18:11289 


18:10329 


18:9485 
18:7966 
18:7982 
18:11224 
18:9547 
18:9649 
18:9756 
18:9646 
18:9650 
18:9593 
18:9548 
18:9549 
18:9391 
18:7904 
18:9550 
18:9486 
18:9392 
18:9393 
18:9394 
18:9599 
18:9360 
18:9359 
18:9361 
18:9364 
18:9363 
18:9517 
18:9652 
18:9518 
18:9581 
18:9583 
18:9855 
18:9651 
18:9654 
18:9584 
18:9582 
18:9530 
18:9533 
18:9366 
18:9362 
18:10162 
18:9664 
18:9395 
18:9648 
18:8169 
18:9551 
18:9367 
18:9531 
18:9515 
18:7903 


Source of GPO 
Availability Dep. 


See LA-UR-92-4170 

(Human Factors Society (HFS) annual meeting; 
Atlanta, GA (United States); 12-16 Oct 1992) 

See PNL-SA-21121 

(Windpower '92; Seattle, WA (United States); 
19-23 Oct 1992) 

See PNL-SA-21321 

See PNL-SA-21320 

See NREL/TP-441-5245 

(International Atomic Energy Agency technical 
committee meeting on atomic and plasma 
material interaction data for fusion reactor 
technology; Cadarache (France); 12-16 Oct 
1992) 


OSTI; NTIS; INIS; GPO Dep. E 1.99: 


(Oceans '92; Newport, Ri (United States); 26-29 
Oct 1992) 

See PNL-SA-21225 

(16. Material Research Society international 
symposium on the scientific basis for nuclear 
waste management fall meeting; Boston, MA 
(United States); 30 Nov - 5 dec 1992) 

See LA-UR-92-3815 

See LA-UR—92-3549 

See SAND—92-2160C 

OSTI; NTIS; INIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

See SAND-92-1443C 

See ANL/CMT/CP-78233 

See PNL-SA-21128 

See SAND—-92-1542C 

See SAND-92-1668C 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

See ANL/CMT/CP-77755 

OSTI; NTIS; INIS; GPO Dep. 

See LA-UR-—92-4141 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 

See ANL/MSD/CP-—76613 

See ANL/MSD/CP-76520 

See ANL/MSD/CP-76614 

See ANL/MSD/CP-78183 

See ANL/MSD/CP-—76616 

See SAND-92-2619C 

See SAND-92-1593C 

See SAND-92-2856C 

See LA-UR-92-4260 

See LA-UR-92-4298 

See SAND—92-2640C 

See SAND-92-1584C 

See SAND-92-2542C 

See LA-UR—-92-4322 

See LA-UR-92-4276 

See ANL/MSD/CP-—76433 

See ANL/MSD/CP-78361 

See ANL/MSD/CP-78354 

See ANL/MSD/CP-76615 

See LA-UR-92-4025 

OSTI; NTIS; GPO Dep. 


— 


mmmim m mmm 
8888 8 


ae oe 2 


See SAND-92-1367C 
See BNL-48419 


OSTI; NTIS; GPO Dep. E 1.99: 


See BNL-48336 

See ANL/MSD/CP-76596 
See SAND-92-1427C 
See ANL/CMT/CP-—76242 


888 


E 1.99: 
OSTI; NTIS; GPO Dep. E 1.99: 


Order 
Number 


DE93006736 


DE93005106 
DE93005109 


DE93005148 
DE93005149 
DE93005154 


DE93005755 
DE93005680 
DE93005681 


DE93005419 
DE93005420 


DE93006226 
DE93005932 


DE93006216 


CONF-921101-— 


Distribution 
Category 


MF-420 


MF-404 
MF-332 
MF-404 


MF-404 
MF-313 
MF-313 


MF-404 
MF-411 


MF-404 
MF-404 


MF-404 
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CONF-921101— 


Report 
Number 


77 
78 
CONF-921102- 


40 

41 

44 

45 

49 

54 
CONF-921103— 


6 
7 
CONF-921104— 


9 
CONF-821110— 


CONF-921111- 


6 
CONF-9211116— 


4 
CONF-9211117- 


3 


4 
CONF-9211124- 


5 
CONF-9211125— 


1 
CONF-9211127- 


2 
CONF-9211128-— 

3 

5 

6 
CONF-9211130- 


1 


Abstract 
Number 


18:11221 
18:9600 


18:11442 
18:11290 


18:7676 


18:10056 


18:9510 
18:9578 


18:10529 


18:9822 


18:10171 
18:11039 
18:11586 


18:10658 
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Source of 
Availability 


See ANL/MSD/CP-—78567 

OSTI; NTIS; GPO Dep. 

(Joint American Nuclear Society (ANS)/European 
Nuclear Society (ENS) international meeting 
on fifty years of controlled nuclear chain re- 
action: past, present, and future; Chicago, IL 
(United States); 15-20 Nov 1992) 

See ANL/FE/CP—76227 

See ANL/FE/CP—76226 

See ANL/FE/CP-—76392 

OSTI; NTIS; INIS; GPO Dep. 

See WHC-SA-1550 

See EGG-M-92238 

(Meeting of the Division of Plasma Physics of 
the American Physical Society; Seattle, WA 
(United States); 16-20 Nov 1992) 

See UCRL-JC—111286 

OSTI; NTIS; INIS; GPO Dep. 

(American Institute of Chemical Engineers an- 
nual meeting; Miami, FL (United States); 1-6 
Nov 1992) 

OSTI; NTIS; GPO Dep. 

(Winter annual meeting of the American Society 
of Mechanical Engineers (ASME); Anaheim, 
CA (United States); 8-13 Nov 1992) 

See ANL/CP-—75344 

See ANL/CP-—75489 

See ANL/CP—75960 

See EGG-M-92411 

See EGG-M-92248 

See EGG-M-92220 

(Joint conference of the Society for Experimen- 
tal Mechanics, Inc. and the American Society 
for Nondestructive Testing, Inc.; Chicago, IL 
(United States); 16-20 Nov 1992) 

OSTI; NTIS; INIS; GPO Dep. 

(38. annual conference on bioassay, analytical 
and environmental radiochemistry; Santa Fe, 
NM (United States); 2-6 Nov 1992) 

OSTI; NTIS; INIS; GPO Dep. 

(Minerals, Metals, and Materials Soci- 
ety/American Society for Metals (TMS/ASM) 
materials week ‘92; Chicago, IL (United 
States); 2-5 Nov 1992) 

See PNL-SA-21327 

See IS-M-737 

(Harshaw/quality systems (HS) 1992 thermolu- 
minescent dosimetry (TLD) user symposium; 
San Antonio, TX (United States); 9-13 Nov 
1992) 

See Y/DQ-32 

(Joint Army-Navy-Air Force structures and me- 
chanical behavior subcommittee meeting; 
Albuquerque, NM (United States); 16-19 Nov 
1992) 

See SAND—92-7330C 

(Materials Research Society (MRS) meeting; 
Pittsburgh, PA (United States); 3 Nov - 4 dec 

1992) 

OSTI; NTIS; GPO Dep. 

(1992 nuclear explosives code developers con- 
ference; Sunnyvale, CA (United States); 2-6 
Nov 1992) 

See SAND-92-2309C 

See UCRL-JC—112310 

See UCRL-JC—112311 

(International symposium on spectral sensing re- 
search; Maui, HI (United States); 15-20 Nov 
1992) 

See LA-UR-92-3821 


Order Distribution 
Number Category 


DE93006625 MF-404 


DE93004521 


DE93006160 


DE93005770 


DE93004585 MF-702 


DE93003089 MF-906 


DE93005767 MF-404 





Report 
Number 


CONF-9211134— 


1 
CONF-921114— 


2 
CONF-9211144— 


3 
5 
CONF-9211147-— 


1 
CONF-9211150— 


2 
CONF-9211152- 

1 
CONF-9211157— 


1 
2 
CONF-9211158— 


1 
2 
CONF-9211159— 


1 
CONF-921116— 


7 

20 

21 
CONF-9211161- 


1 
CONF-9211162— 


1 
CONF-9211163— 


1 
CONF-9211168— 


2 
CONF-9211172- 


2 
CONF-921122-— 


10 
14 


Abstract 
Number 


18:11437 


18:9209 


18:9115 


18:9326 


18:10527 


18:9002 


18:10518 
18:11169 
18:9925 


18:11469 


18:10383 


18:10151 


18:10330 


18:10128 


18:9895 
18:10919 


Source of GPO 
Availability Dep. 


(2. symposium on cyclic deformation, fracture, 
and nondestructive evaluation of advanced 
materials; Miami, FL (United States); 16-17 
Nov 1992) 

See PPPL-CFP-2770 

(Fuel cell seminar; Tucson, AZ (United States); 
29 Nov - 2 dec 1992) 

See DOE/MC/28055—93/C0138 

(5. United States/Japan workshop on high T- 
superconductors; Tsukuba (Japan); 9-10 Nov 
1992) 

See BNL—48200 

OSTI; NTIS; GPO Dep. 

(13. annual North American conference of the 
International Association for Energy Eco- 
nomics; Chicago, IL (United States); 18-20 
Nov 1992) 

See ANL/CP-—75651 

(8. international conference on solid waste man- 
agement and secondary materials; 
Philadelphia, PA (United States); 15-18 Nov 
1992) 

See PNL-SA-20892 

(5. workshop of DOE operating contractor user 
group on air monitoring; Idaho Falls, ID 
(United States); 30 Nov - 2 dec 1992) 

See WHC-SA-1724 

(International conference of thermal shock and 
thermal fatigue behavior of advanced ceram- 
ics; Schioss-Ringberg (Germany); 9-13 Nov 
1992) 

See ANL/MSD/CP-78152 


OSTI; NTIS; GPO Dep. E 1.99: 


(1992 international conference on tungsten and 
tungsten alloys; Arlington, VA (United 
States); 15-18 Nov 1992) 

See PNL-SA-21556 

See PNL-SA-21555 

(Workshop on computerized accident manage- 
ment support; Halden (Norway); 19-20 Nov 
1992) 

See EGG-M-92563 

(12. international conference on the application 
of accelerators in research and industry; 
Denton, TX (United States); 2-5 Nov 1992) 

See PNL-SA-21421 

See PNL-SA-21188 

See FNAL/C—92/333 

(4. numerical integration conference; Oberwol- 
fach (Germany); 8-14 Nov 1992) 

See ANL/MCS/CP-781 96 

(7. cent gardes colloquium; Paris (France); Nov 
1992) 

See LA-UR-92-4119 

(Intelligent robots and visual communications 
conference; Boston, MA (United States); 15- 
20 Nov 1992) 

See PNL-SA-21566 

(1. international conference on TiO2 photocat- 
alytic purification and treatment of air and 
water; Ontario (Canada); 8-13 Nov 1992) 

See SAND-92-1985C 

(International workshop on B factories: acceler- 
ators and experiments; Tsukuba (Japan); 
17-20 Nov 1992) 

See SLAC-PUB-6047 

(Meeting of the Division of Particles and Fields 
of the American Physics Society; Batavia, IL 
(United States); 10-14 Nov 1992) 

See BNL-47983 

See ANL-HEP-CP-—92-120 


CONF-921122- 


Order Distribution 
Number Category 


DE93005151 


DE93005762 MF-404 
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CONF-921122- 


Report 
Number 


CONF-921125— 


6 
CONF-921129— 


2 
4 
5 
N 


CONF-921131- 


CONF-921133-— 


CONF-921139- 


1 
CONF-921145— 


Abstract 
Number 


18:10802 
18:10737 
18:10801 
18:10830 
18:10834 
18:10745 
18:10833 
18:10839 
18:10835 
18:10913 
18:10732 
18:10740 
18:10739 
18:10017 
18:10841 
18:10836 
18:10832 
18:9960 

18:10843 
18:10837 
18:10838 
18:10065 
18:10840 
18:10842 


18:11194 


18:11400 
18:9580 
18:11193 


18:9994 

18:10941 
18:10021 
18:10914 
18:10024 


18:11347 
18:11429 
18:10659 
18:10168 
18:11378 
18:11267 


18:8016 
18:7905 
18:7936 
18:7867 
18:7935 


18:10539 


18:10612 
18:9995 
18:10618 
18:9956 
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Source of GPO Order 
Availability Dep. Number 


See ANL-HEP-CP-92-121 

See ANL-HEP-CP-—92-127 

See ANL-HEP-CP-92-108 

See FNAL/C—92/317-E 

See FNAL/C—92/337-E 

See FNAL/C—92/338-E 

See FNAL/C—92/336-E 

See FNAL/C—92/347-E 

See FNAL/C—92/339-E 

See SLAC-PUB-5975 

See SLAC-PUB-6012 

See BNL-48257 

See BNL-48253 

See SLAC-PUB-5979 

See FNAL/C—92/349-E 

See FNAL/C—92/342-E 

See FNAL/C-92/335-E 

See FNAL/C—92/372 

See FNAL/C-92/360 

See FNAL/C—92/343-E 

See FNAL/C—92/344-E 

See FNAL/C—92/346-E 

See FNAL/C—92/348-E 

See FNAL/C—92/353-E 

(ACWIEEE supercomputing conference; Min- 
neapolis, MN (United States); 14-21 Nov 
1992) 

See PNL-SA-21609 

(89. national symposium of the American Vac- 
uum Society; Chicago, IL (United States); 
9-13 Nov 1992) 

OSTI; NTIS; INIS; GPO Dep. E 1.99: DE93002822 

See LA-UR-92-3526 

See PNL-SA-21356 

(10. international symposium on high-energy spin 
physics; Nagoya (Japan); 9-14 Nov 1992) 

See LA-UR-92-4340 

See SLAC-PUB-6016 

See SLAC-PUB-6005 

See SLAC-PUB-6004 

See SLAC-PUB-6033 

(6. international conference on megagauss mag- 
netic field generation and related topics; 
Albuquerque, NM (United States); 9-12 Nov 
1992) 

See LA-UR-92-4253 

See LA-UR-92-4226 

See LA-UR-92-3992 

See LA-UR-92-3485 

See UCRL-JC—111529 

See LA-UR-92-4351 

(14. low-level radioactive waste management 
conference; Phoenix, AZ (United States); 18- 
20 Nov 1992) 

See WSRC-MS-92-242 

See ANL/EWM/CP-78035 

See EGG-M-92605 

See EGG-M-92644 

See EGG-M-92383 

(13. annual meeting of the Society of Environ- 
mental Toxicology and Chemistry; Cincinnati, 
OH (United States); 8-12 Nov 1992) 

See WHC-SA-1501 

(Production and neutralization of negative ions 
and beams; Upton, NY (United States); 9-13 
Nov 1992) 

See ANL/EP/CP-78014 

See LA-UR-92-4366 

See LA-UR-92-4075 

See BNL-48509 





Report 
Number 


CONF-921152- 


3 
5 
6 


7 
8 
9 
11 
12 
13 
CONF-921162- 
12 


13 
CONF-921187-— 


1 

3 

4 
CONF-921201- 


9 
13 
CONF-921203— 


CONF-921217-— 


2 
3 
CONF-921230— 


2 
CONF-921234— 

1 
CONF-921238— 


1 
CONF-921239— 


Abstract 
Number 


18:7770 
18:7749 
18:7774 
18:7778 
18:9873 
18:7775 
18:7776 
18:7779 
18:9292 


18:9865 
18:9864 


18:11233 
18:11245 


18:9266 
18:9252 
18:9253 


18:8604 
18:9554 
18:9555 
18:9743 


18:11268 
18:9883 


18:9161 


18:9835 


18:9239 


18:9250 


Source of GPO 
Availability Dep. 


(International gas research conference; Orlando, 
FL (United States); 16-19 Nov 1992) 

See ANL/CP-—76584 

See ANL/CP-—73782 

OSTI; Institute of Gas Technology, 3424 South 
State Street, Chicago, IL 60616 

OSTI; Institute of Gas Technology, 3424 South 
State Street, Chicago, IL 60616 

OSTI; Institute of Gas Technology, 3424 South 
State Street, Chicago, IL 60616 

OSTI; Institute of Gas Technology, 3424 South 
State Street, Chicago, IL 60616 

OSTI; Institute of Gas Technology, 3424 South 
State Street, Chicago, IL 60616 

OSTI; NTIS; GPO Dep. 

See ECN-RX-92-037 

(Hypervelocity impact symposium; Austin, TX 
(United States); 17-20 Nov 1992) 

See LA-UR-92-381 1 

See LA-UR-92-3810 

(16. training resources and data exchange: 
managing for performance and results; Seat- 
tle, WA (United States); 2-4 Nov 1992) 

OSTI; NTIS; GPO Dep. 

See EGG-M-92367 

See EGG-M-92365 

(Conference on magnetism and magnetic mate- 
rials; Houston, TX (United States); 1-4 Dec 
1992) 

See ANL/CP-75979 

OSTI; NTIS; INIS; GPO Dep. 

(Thermal performance of the exterior envelopes 
of buildings; Clearwater, FL (United States); 
7-10 Dec 1992) 

See PNL-SA-21651 

See LBL-32736 

See LBL-32931 

(Materials Research Society (MRS) symposium; 
Boston, MA (United States); 2-6 Dec 1992) 

See PNL-SA-21027 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

See SAND-93-8463 

(17. annual Society of Photo-Optical Instrumen- 
tation Engineers (SPIE) international 
conference on infrared and millimeter wave 
sources; Pasadena, CA (United States); 14- 
18 Dec 1992) 

See LBL-32951 

See LA-UR-92-4132 

(National Aeronautics and Space Administration 
(NASA) technology 2002 conference; Balti- 
more, MD (United States); 1-3 Dec 1992) 

See EGG-M-92602 

(4. Brazilian thermal science meeting (ENCIT- 
92); Rio de Janeiro (Brazil); 1-4 Dec 1992) 

See ANL/MCT/CP-77705 

(Canada/United States joint workshop on heat 
pump standards for performance rating; 
Toronto (Canada); 7-8 Dec 1992) 

OSTI; NTIS; GPO Dep. 

(American Society of Heating and Refrigerating, 
and Air Conditioning Engineers/Department 
of Energy (ASHRAE/DOE/BTECC) thermal 
performance of the exterior envelopes of 
buildings 5 conference; Clearwater Beach, 
FL (United States); 7-10 Dec 1992) 

See LBL-32198 


CONF-821239- 


Order Distribution 
Number Category 


T1I93005406 
T1I98005407 
TI93005405 
T1I93005403 
TI93005409 


DE93005408 MF-249 


DE93002263 


DE93005417 


DE93005752 
DE93005753 


DE93004526 MF-350 
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CONF-921240— 
Report 
Number 


CONF-921240— 


1-Vugraphs 
CONF-921241— 


1 
CONF-921243- 


1 
CONF-930103— 


CONF-930117- 
5 

CONF-9301 18— 
3 

CONF-930124— 


1 
2 
CONF-930130- 


2 
CONF-930133- 


4 


6 
CONF-930152~— 


3 
CONF-930153— 


2 


3 
CONF-930157- 


1 


Abstract 
Number 


18:9271 


18:7545 


18:8778 
18:8893 
18:8982 
18:8884 
18:8777 
18:8779 
18:9824 
18:9204 


18:8983 
18:7965 
18:9062 
18:8981 
18:8006 
18:11471 
18:8984 


18:10345 


18:9251 


18:9291 
18:9327 


18:10522 


18:10179 
18:10565 


18:9107 


18:8561 
18:8564 


18:9063 
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Source of GPO 
Availability Dep. 


(Liquid fuels from renewable resources confer- 
ence; Nashville, TN (United States); 14 Dec 
1992) 


OSTI; NTIS; GPO Dep. E 1.99: 


(Low-rank coal upgrade workshop; St. Louis, 
MO (United States); 2-3 Dec 1992) 

See DOE/MC/27339-93/C0174 

(Symposium on high-performance computing for 
flight vehicles; Arlington, VA (United States); 
7-9 Dec 1992) 

See ANL/MCS/CP-78197 

(10. symposium on space nuclear power and 
propulsion; Albuquerque, NM (United 
States); 10-14 Jan 1993) 

See LA-UR-92-3618 

See SAND—92-2085C 

See BNL-48054 

See SAND-92-2081C 

See LA-UR-92-3513 

See WHC-SA-1644 

See WHC-SA-1592 

See IS-M-734 

(Probabilistic safety assessment international 
topical meeting (PSA 93); Clearwater Beach, 
FL (United States); 27-29 Jan 1993) 

See BNL-NUREG—48100 

See LA-UR-92-3507 

See SAND-92-1070C 

See ANL/CP-75966 

See WHC-SA-1538 

See BNL-NUREG-48226 

See BNL-NUREG—48227 

(26. Hawaiian international conference on sys- 
tem science: biotechnology computing track; 
Kauai, HI (United States); 5-8 Jan 1993) 

See ANL/CP-77546 

(Winter meeting of the American Society of 
Heating, Refrigeration and Air Conditioning 
Engineers (ASHRAE); Chicago, IL (United 
States); 23-27 Jan 1993) 

See LBL-32517 

(16. annual energy-sources technology confer- 
ence and exhibition; Houston, TX (United 
States); 25 Jan - 4 feb 1993) 

See ANL/ES/CP-76721 

See ANL/CP-77378 

(26. Health Physics Society midyear topical 
meeting on environmental health physics; 
Coeur d’Alene, ID (United States); 24-28 Jan 
1993) 

See RFP-4580 

(73. American Meteorological Society (AMS) an- 
nual meeting; Anaheim, CA (United States); 
17-22 Jan 1993) 

See BNL-47713 

See ANL/CP-77502 

(8. annual battery conference on applications 
and advances; Long Beach, CA (United 
States); 12-14 Jan 1993) 

See SAND-92-2704C 

(12. American Society Mechanical Engineers 
wind energy symposium; Houston, TX 
(United States); 31 Jan - 4 feb 1993) 

See NREL/TP-442-5225 

See SAND—92-1565C 

(Specialist meeting on fuel-coolant interactions; 
Santa Barbara, CA (United States); 5-7 Jan 
1993) 

See SAND-92-1298C 


Order 
Number 


DE93005164 


Distribution 
Category 





Report 
Number 


CONF-930159— 


1 
2 
CONF-930160— 


1 

3 

5 
CONF-930162- 


1 
CONF-930164— 


CONF-930165— 


1 
CONF-930204— 


1 
CONF-930205— 


1 
CONF-930241-— 


1 
CONF-930246— 


1 

2 

3 
CONF-930247— 


1 
CONF-930248— 


1 
CONF-930249— 


1 
CONF-930304— 


1 
2 
4 
CONF-930318- 
2 
3 


4 
CONF-930320— 


Abstract 
Number 


18:10341 
18:9886 


18:9705 
18:9315 
18:10264 


18:10571 


18:9633 
18:9601 
18:9602 
18:9556 


18:10428 


18:7967 


18:7863 


18:10144 


18:9628 
18:9629 
18:10013 


18:8008 


18:10661 


18:9334 


18:7910 
18:11401 
18:9557 


18:7731 


Source of GPO 
Availability Dep. 


(International Society for Optical Engineering 
(SPIE) conference; Los Angeles, CA (United 
States); 18-22 Jan 1993) 

See LA-UR-92-4408 

See UCRL-JC—111268 

(2. semi-annual Office of Technical Development 
(OTD) information meeting; Houston, TX 
(United States); 26-28 Jan 1993) 

See SAND-92-2737C 

See SAND-92-2727C 

See SAND-92-2773C 

(Experimental and analytical geochemistry work- 
shop; Pasadena, CA (United States); 13 Jan 
1993) 

See SAND-92-2580C 

(17. annual conference on composites and ad- 
vanced ceramics; Cocoa Beach, FL (United 
States); 11-15 Jan 1993) 

See LA-UR-92-4316 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

(1992 Water Federation Environment specialty 
conference on how clean is clean; Washing- 
ton, DC (United States); 13 Jan 1993) 

OSTI; NTIS; INIS; GPO Dep. 

(‘93 meeting on waste management; Tucson, 
AZ (United States); 28 Feb - 4 mar 1993) 

See LA-UR-92-3977 

(Waste management '93; Tucson, AZ (United 
States); 28 Feb - 4 mar 1993) 

OSTI; NTIS; INIS; GPO Dep. 

(11. international modal analysis conference; 
Kissimmee, FL (United States); 1-4 Feb 
1993) 

See SAND-92-2367C 

(International conference on advanced compos- 
ites '93; Wollongoup (Australia); 15-19 Feb 
1993) 

See IS-M-735 

See IS-M-736 

See SAND-92-2726C 

(Waste Management ‘93; Tucson, FL (United 
States); 28 Feb - 3 mar 1993) 

See WHC-SA-1679 

(4. annual symposium on utilization of local 
planetary resources; Tucson, AZ (United 
States); 18-28 Feb 1993) 

See LA-UR-92-4155 

(Latin American conference on turbomachinery; 
Cuernavaca (Mexico); 15-18 Feb 1993) 

See LA-UR-92-4227 

(205. American Chemical Society national meet- 
ing; Denver, CO (United States); 28 Mar - 2 
apr 1993) 

See SAND-92-2522C 

See BNL-48279 

See SAND-92-2550C 

(NACE annual corrosion conference and materi- 
als performance and corrosion show; New 
Orleans, LA (United States); 7-12 Mar 1993) 


OSTI; NTIS; INIS; GPO Dep. E 1.99: 
OSTI; NTIS; INIS; GPO Dep. E 1.99: 
OSTI; NTIS; GPO Dep. E 1.99: 


(8. production operations symposium and exhibi- 
tion; Oklahoma City, OK (United States); 
21-23 Mar 1993) 

See SAND-92-1697C 


Order 
Number 


DE93006742 
DE93006743 
DE93006745 


DE93006208 


DE93002342 


DE93005160 
DE93005938 
DE93005931 


CONF-930320— 


Distribution 
Category 


MF-510 
MF-420 
MF-310 
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CONF-930330— 


Report 
Number 


CONF-930330— 


{ 
CONF-930352- 


8 
CONF-930391— 


1 
CONF-930382- 


1 
CONF-930403— 


& 

10 

11 

5-Draft 
CONF-930404— 


1 
2 
CONF-930408— 


REV.1 
CONF-930414— 


1 

2 

3 
CONF-930418— 


1 
CONF-930427-— 


1 
CONF-930435— 


1 
2 
4 
CONF-930460— 


{ 


Abstract 
Number 


18:9513 


18:9014 


18:9870 


18:9826 
18:9825 
18:10170 
18:9787 
18:9819 
18:7894 
18:7911 


18:9788 
18:8771 
18:9789 
18:11436 


18:11141 
18:11142 


18:9817 
18:8087 
18:10256 
18:7895 
18:8015 


18:9528 
18:9329 
18:9529 


18:9809 


18:9240 


18:8449 
18:8474 
18:8472 


18:9701 
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Source of 
Availability 


Distribution 
Category 


(SAE advanced sheet metal forming technology 
conference; Detroit, MI (United States); 1-6 
Mar 1993) 

See RFP-4607 

(2. international conference on nuclear engineer- 
ing; San Francisco, CA (United States); 
21-24 Mar 1993) 

See LA-UR-92-3521 

(14. aerospace testing seminar; Manhattan 
Beach, CA (United States); 9-11 Mar 1993) 

See SAND-92-2135C 

(1993 joint Central States and Eastern sections 
of the Combustion Institute; New Orleans, LA 
(United States); 15-17 Mar 1993) 

OSTI; NTIS; GPO Dep. 

(5. topical meeting on robotics and remote sys- 
tems; Knoxville, TN (United States); 26-29 
Apr 1993) 

See WSRC-MS-92-371 

See WSRC-MS-91-549 

See SAND-92-1774C 

OSTI; NTIS; INIS; GPO Dep. 

See SAND-92-1437C 

See SAND-92-1570C 

OSTI; NTIS; INIS; GPO Dep. 


DE93005754 


DE93003602 


DE93004161 


OSTI; NTIS; GPO Dep. 

See DOE/NE/37966-T2 

OSTI; NTIS; INIS; GPO Dep. 

See PPPL-CFP-2767 

(International topical meeting on mathematical 
methods and supercomputing in nuclear 
application (M&C+SNA '93); Karlsruhe (Ger- 
many); 19-23 Apr 1993) 

See LA-UR-92-2349 

See LA-UR-92-4364 

(International high-level radioactive waste man- 
agement conference; Las Vegas, NV (United 
States); 25-29 Apr 1993) 

See RFP—4630 

See RFP—4637 

See LA-UR-92-3169 

See SAND—92-2138C 

See WSRC-MS-—92-232-Rev.1 

(9. international conference of wear of materials; 
San Francisco, CA (United States); 13-17 
Apr 1993) 

See ANL/CP-75205 

OSTI; NTIS; GPO Dep. 

See ANL/CP-—75342 

(Symposium on structural crashworthiness and 
failure; Liverpool (United Kingdom); 14-16 
Apr 1993) 

See LA-UR-92-1879 

(4. International Energy Agency heat pump con- 
ference: heat pump for energy efficiency and 
environmental progress; Maastricht (Nether- 
lands); 26-29 Apr 1993) 

OSTI; NTIS; GPO Dep. 

(International American Society of Mechanical 
Engineers/ASES (ASME/ASES) joint solar 
energy conference; Washington, DC (United 
States); 4-9 Apr 1993) 

See SAND-92-1348C 

See SAND-92-2481C 

See NREL/TP-432-5027 

(lon exchange ‘93 conference; Wrexham (United 
Kingdom); 4-7 Apr 1993) 

See LA-UR-92-3912 


DE93005159 


DE93005779 


DE92018868 


DE93005939 MF-350 





Report Abstract Source of GPO Order 
Number Number Availability Dep. Number 
CONF-930461- (12. IEEE symposium on mass storage systems; 
Monterey, CA (United States); 25 Apr 1993) 
18:11581 See SAND-92-2418C 
(2. international symposium in situ and on-site 
bioreclamation; San Diego, CA (United 
States); 5-8 Apr 1993) 
18:8224 OSTI; NTIS; GPO Dep. 


1 
CONF-930482- 


1 DE93006205 
CcP- 

91-004 18:8589 OSTI; NTIS (US Sales Only); INIS 

92-3 18:8274 OSTI; NTIS (US Sales Only); INIS 
CR-B- 

93-1 18:11448 | OSTI (Free of Charge) 
CRIE-T- 

91033 18:9097 OSTI; NTIS 
CRN- 

92-42 18:9603 OSTI; NTIS (US Sales Only); INIS 

92-44 18:10057 OSTI; NTIS (US Sales Only); INIS 
CSNAS- 

0041. 18:10391 See CNIC—00476 

0045. 18:8170 See CNIC—00500 

0046. 18:10422 See CNIC—00502 

0048. 18:10223 See CNIC—00525 

0049. 18:10392 See CNIC—00526 

0051. 18:10393 See CNIC—00532 

0052. 18:10394 See CNIC—00553 

0054. 18:10055 See CNIC—00591 
CTH-E- 

92-05 18:8562 
CTH-IEFT-PP- 


TI93614976 
7193615518 


T193004215 
DE93761824 


TI938611245 
T1938612607 


See NUTEK-VIND-92-11 


1992-11 
1992-19 
1992-21 
CWwP- 
Tt7 
128 
DESY-— 
92-083 
92-129 
92-130 
92-132 
92-133 
92-134 
92-136 
92-137 
92-140 


35. 
DOE-HMIP-RR- 
92.005 
92.036 
92.049 
92.052 
92.062 
92.064 
DOE-STD- 
1030-92 
DOE/AD— 
0035 
DOE/AL- 
150329.0002 
DOE/AL/58181-— 
T1 
DOE/BC/14600— 
37 
DOE/BC/14649-— 
7 


DOE/BC/1 4664— 
9 

DOE/BU- 
0004P 


18:11291 
18:11292 
18:11298 


18:10567 
18:10568 


18:10820 
18:10058 
18:10823 
18:10577 
18:10677 
18:10742 
18:10059 
18:10824 
18:10825 
18:10061 


18:8104 
18:7913 
18:7914 
18:7789 
18:7915 
18:7916 
18:7917 
18:10563 
18:11449 
18:8048 
18:8536 
18:7725 
18:7719 
18:7726 


18:9116 


OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 


See DOE/ER/14079-22 
See DOE/ER/14079-23 


OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 


See CNEN-NE-5.01(E) 


OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only 
OSTI; NTIS (US Sales Only 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 


INIS 
INIS 
INIS 
INIS 
INIS 
INIS 


T198617817 
T193617839 
TI93617840 


DE93766019 
DE93766325 
DE93766328 
DE93766327 
DE93766324 
DE93766326 
DE93766349 
DE93766348 
DE93766345 
DE93766344 


7193612745 
TI93612746 
T1938614877 
T193616700 
TI93615429 
11938612747 
DE93004971 
DE93004593 
DE93005694 
DE92018563 
DE93000108 
DE93006758 
DE93006571 


DE93005087 


MF-500 
MF-900 
MF-902 
MF-261 
PC-122 
MF-122 
MF-122 


MF-900 
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DOE/CE/15497— 





Report 
Number 


DOE/CE/15497-— 











8F 
DOE/CH- 
9211 






9218 
DOE/CH/10093-— 

176 

186 
DOE/CH/10402- 

20 
DOE/DP/48075- 

11 
DOE/EA- 

0429 

0510 

0558 

0566 

0582 

0602 

0789 

0806 
DOE/EH- 

0268P 

0292 

0294 
DOE/EI/22714—- 

T1 
DOE/EIA- 

0035(92/12) 

0035(93/01) 
0109(92/12) 

) 
) 
















































0109(93/01 
0130(92/12 
0131(91) 
0145(91) 
0167(91) 
0226(92/12) 
0226(93/01) 
0249(92) 
0370(92) 
0380(92/12) 
0380(93/01) 
0380(93/02) 
0383(93) 
0415(92) 
0436(92) 
0477(91) 
0520(93/01) 
0528(92) 
0538(92/93-11) 
0538(92/93-12) 
0538(92/93-13) 
0538(92/93-14) 
0538(92/93-15) 
0538(92/93-16) 
0559 





Abstract 
Number 


18:7727 
18:7720 
18:7781 
18:7728 
18:9241 


18:9604 
18:9605 
18:9606 
18:9607 
18:9608 


18:10226 
18:10227 


18:9195 
18:8217 


18:7864 
18:9125 


18:10228 
18:9205 
18:8049 
18:11402 
18:10235 
18:10030 
18:10229 
18:8050 


18:10429 
18:8051 
18:8033 


18:7733 


18:9108 
18:9109 
18:7734 
18:7735 
18:7764 
18:7765 
18:7766 
18:7767 
18:9186 
18:9187 
18:9159 
18:7721 
18:7736 
18:7737 
18:7738 
18:9192 
18:11445 
18:8788 
18:7788 
18:7739 
18:7718 
18:7768 
18:7740 
18:7741 
18:7742 
18:7743 
18:7744 
18:7715 
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Source of 
Availability 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
See DOE/RL-91-32-Draft-B 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO; GPO Dep. 
OSTI; NTIS; GPO; GPO Dep. 
OSTI; NTIS; GPO; GPO Dep. 
OSTI; NTIS; GPO; GPO Dep. 
OSTI; NTIS; GPO; GPO Dep. 


OSTI; NTIS; INIS; GPO; GPO Dep. 
OSTI; NTIS; GPO; INIS; GPO Dep. 
OSTI; NTIS; GPO; INIS; GPO Dep. 


OSTI; NTIS; GPO; GPO Dep. 
OSTI; NTIS; GPO; GPO Dep. 
OSTI; NTIS; GPO; GPO Dep. 
OSTI; NTIS; GPO; GPO Dep. 
OSTI; NTIS; GPO; GPO Dep. 
OSTI; NTIS; GPO; GPO Dep. 
OSTI; NTIS; GPO; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO; GPO Dep. 


OSTI; NTIS; INIS; GPO; GPO Dep. 
OSTI; NTIS; INIS; GPO; GPO Dep. 


OSTI; NTIS; GPO; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO; GPO Dep. 


GPO 
Dep. 


mmmmm 
88888 


mm m m 
ot ab _ — 


ge 888 8888 8 8 88 8 8 








SSSSSBsBesessssssesssssessss 8 


Order 
Number 


DE93007257 
DES93006889 
DE93006460 
DES3007736 
DE93007017 


DE93007806 
DE93007807 
DES3007808 
DE93007826 
DE93007809 


DE93004732 
DE93004449 


DE92016436 
DE93000036 


DE93005970 
DE93005146 


DE93005483 
DE93005495 
DE93005489 
DE93005496 


DE93005487 
DE93005488 
DE93003109 


DE93005907 
DE93005880 
DE93006599 


DE93007018 


DE93005335 
DE93006919 
DES93005666 
DE93007055 
DE93006560 
DE93006298 
DE93005967 
DE93006297 
DE93005082 
DE93005964 
DE93005985 
DE93005663 
DE93005083 
DE93006317 
DE93007181 
DE93005983 
DE93007313 
DE93007316 
DE93007315 
DE93006761 
DE93006299 
DE93005169 
DE93005669 
DE93005966 
DE93006381 
DE93006766 
DE93007054 
DE93006352 











Distribution 
Category 
MF-310 
MF-252 
MF-310 
MF-250 


MF-350 





MF-310 
MF-310 
MF-310 
MF-310 
MF-310 


MF-903; 
MF-906 
MF-902 


MF-233 
MF-241 


MF-820 
MF-902 


MF-630 
MF-630 
MF-630 
MF-630 


MF-630 
MF-630 
MF-630 


MF-607 
MF-600 
MF-600 


MF-950 


MF-950 
MF-950 
MF-950 
MF-950 
MF-950 
MF-950 
MF-950 
MF-950 
MF-950 
MF-950 
MF-950 
MF-950 
MF-950 
MF-950 
MF-950 
MF-950 
MF-950 
MF-950 
MF-950 
MF-950 
MF-950 
MF-950 
MF-950 
MF-950 
MF-950 
MF-950 
MF-950 
MF-950 


Report 
Number 


DOE/EIA/SR/EMEU- 


92-02 
DOEEIS— 

0119F 
DOE/EM-— 

0091P 


DOE/ER/13368— 
9 
DOE/ER/13479— 


DOE/ER/13671- 
10 
DOE/ER/13691-— 


DOE/ER/13874— 
5 
DOE/ER/13898— 


2 
DOE/ER/13905— 
5 


DOE/ER/13927— 
5 
DOE/ER/13961— 


3 
DOE/ER/14003— 


4 
DOE/ER/14014— 

3 
DOE/ER/14079— 

22 

23 
DOE/ER/14117- 

T3 
DOE/ER/14122-— 

1 
DOE/ER/14179— 


2 
DOE/ER/40271-— 

T3 
DOE/ER/40286— 

6 
DOE/ER/40291- 


Abstract 
Number 
18:9110 
18:8990 
18:7912 
18:9160 
18:9748 
18:9396 


18:8225 


18:10566 
18:8226 
18:9715 
18:9777 
18:9716 
18:8227 
18:11225 
18:9717 
18:10230 
18:9778 
18:11166 
18:8228 
18:9746 
18:9838 
18:7722 
18:8229 
18:9718 


18:10567 
18:10568 


18:9719 
18:9720 
18:9839 
18:11056 
18:10578 
18:10743 
18:10946 


18:10146 
18:11246 


18:11057 


Source of 

Availability 

OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


Order 
Number 
DE93006300 
DE93005749 
DE93006957 
DES3006318 
DE93007960 
DES3006071 


DE93006259 


DE93006463 
DE93007266 
DE93006891 
DE93007258 
DES93006504 
DE93007686 
DE93005870 
DE93006898 
DE93006902 
DE93006892 
DES93005679 
DE93007264 
DE93006784 
DE93007626 
DE93007692 
DE93007267 
DE93007959 


DE93006557 
DES3006558 


DE93006893 
DE93007013 
DE93006423 
DE93006065 
DES3006080 
DE93005921 
DE93003650 


DE93006322 
DE93006465 


DE93005872 


DOE/ER/40403— 


Distribution 
Category 
MF-950 
MF-630 
MF-940 
MF-400 
MF-401 
MF-400 


MF-401; 
MF-408 


MF-403 
MF-408 
MF-401 
MF-401 
MF-401 
MF-408 
MF-404 
MF-401 
MF-401 
MF-406 
MF-411 
MF-408 
MF-401 
MF-406 
MF-403 
MF-408 
MF-401 


MF-403 
MF-403 


MF-401 
MF-401 
MF-405 
MF-414 
MF-413 
MF-414 
MF-413 


MF-413 
MF-414 


MF-413 
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DOE/ER/40410-— 


Report 
Number 


DOE/ER/40410— 
4 
DOE/ER/40416— 


5 
DOE/ER/40420—- 
T4 
DOE/ER/40613— 
2 
DOE/ER/40622-— 
2 
DOE/ER/40682-— 
1 
DOE/ER/40718— 
1 
DOE/ER/45127—- 
8 
DOE/ER/45192-— 
T3 
DOE/ER/45319— 
4 
DOE/ER/45416— 
3 
DOE/ER/45451— 


2 
DOE/ER/45455— 
1 
DOE/ER/45474— 
1 
DOE/ER/S3198— 
214 
DOE/ER/53223— 
193 
DOE/ER/53268— 
5 
DOE/ER/54178— 
1 
DOE/ER/60393— 
7 
DOE/ER/60407— 
3 
DOE/ER/60707—- 
T2 
T3 
DOE/ER/60724— 
3 


DOE/ER/60784— 
3 

DOE/ER/60809— 
4 


DOE/ER/60866— 


3 
DOE/ER/60931— 
3 
DOE/ER/60981-— 
T1 
DOE/ER/61017— 
3 
DOE/ER/61087-— 


{ 
DOE/ER/61116— 


2 
DOE/ER/61127-— 


2 
DOE/ER/61131- 
1-Rev.1 
DOE/ER/61374- 
1 
DOE/ER/61440— 
1 


Abstract 
Number 
18:10947 
18:10827 
18:10828 
18:9958 
18:10829 
18:11247 
18:10062 
18:11248 
18:10339 
18:9397 
18:11249 
18:9558 
18:9745 
18:9609 
18:11294 
18:11295 
18:11296 
18:11403 
18:10430 
18:10357 


18:10431 
18:10432 


18:10433 


18:10535 
18:10231 

18:10346 
18:10536 
18:10300 
18:10185 
18:10232 
18:10301 
18:10340 
18:10358 
18:10347 


18:10302 
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Source of 

Availability 

OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OST!; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


Order 
Number 
DES3006425 
DE93006186 
DES3006894 
DE93005703 
DE93005943 
DES3003649 
DE93007011 
DE93006466 
DE93006897 
DE93006980 
DE93006981 
DE93007303 
DE93006899 
DES93007966 
DE93006502 
DE93004541 
DE93006147 
DE93006513 
DE93007307 
DE93007142 


DE93004514 
DE93004515 


DE93007029 


DE93007265 
DE93007308 
DES93006506 
DE93006464 
DE93006890 
DE93006785 
DE93007012 
DE93006900 
DE93006754 
DE93007259 
DE93004156 


DE93007262 


Distribution 
Category 
MF-413 
MF-413 
MF-413 
MF-414 
MF-414 
MF-414 
MF-414 
MF-410 
MF-408 
MF-404 
MF-~404 
MF-404 
MF-411 
MF-401 
MF-426 
MF-420 
MF-427 
MF-427 
MF-408 
MF-408 


MF-407 
MF-407 


MF-405; 
MF-408 


MF-408 
MF-402 
MF-408 
MF-408 
MF-402 
MF-402 
MF-408 
MF-402 
MF-401 
MF-408 
MF-408 


MF-403 





Report 
Number 


DOE/ER/61451— 
1 

DOE/ER/75678— 
1 

DOE/ER/811 40— 
93/C0139 


DOE/ET/53088— 


10385-Rev. 
DOE/D/12940— 


1 
DOE/ID/12945— 

T3 

T4 
DOE/ND/13040— 

T15 
DOE/D/13071-— 

T1 
DOE/D/13074— 

Té 
DOE/LC/11084— 

3110 
DOE/LLW- 

151 

155 
DOE/MA- 

0153-Draft 
DOE/MC/10637— 

93/C0165 

93/C0171 


DOE/MC/11076— 
3146 
3147 
3209 
DOE/MC/21023— 
3142 


93/C0146 
93/C0164 


DOE/MC/23165— 
93/C0141 
DOE/MC/23166— 
93/C0170 
DOE/MC/23167— 
93/C0148 
93/C0162 
DOE/MC/23170— 
93/C0169 


DOE/MC/23174— 
3138 

DOE/MC/24257— 
93/C0156 


DOE/MC/24258— 
3152 
DOE/MC/25010— 
93/C0145 
DOE/MC/25033- 
3158 
DOE/MC/25034— 
93/C0157 


Abstract 
Number 
18:10303 
18:9111 


18:7671 


18:10620 
18:10233 
18:7746 
18:9346 
18:9398 


18:9876 
18:9721 


18:8524 
18:9344 
18:9345 
18:7786 


18:7918 
18:7919 


18:7920 
18:7677 
18:7678 


18:7782 
18:7783 
18:7784 
18:7680 
18:7532 


18:7679 


18:7681 
18:8566 


18:7682 
18:9330 


18:7533 


18:9331 


18:7534 


18:7648 
18:7535 
18:7683 


18:7536 


Source of 
Availability 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


GPO 
Dep. 


E 1.99: 
E 1.99: 


E 1.99: 


E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 


E 1.99: 
E 1.99: 


E 1.99: 
E 1.99: 
E 1.99: 


E 1.99: 


Order 
Number 
DE93005991 
DE93006086 


DE93006015 


DE93006180 
DE93008047 
DE93005389 
DE93005179 
DE93002507 


DE93005209 
DE93005210 


DE93007136 
DE93007139 
DE93007138 
DE92012453 


DE93005247 
DE93005178 


DE93006265 
DE93005016 
DE93005197 


DE93004830 
DE93004829 
DE93007545 
DE93000230 
DE93005024 


DE93005025 


DE93005021 
DE93006193 


DE93005195 
DE93006341 


DE93005019 


DE93000222 


DE93005903 


DE93004827 
DE93004975 
DE93004832 


DE93005018 


DOE/MC/25034- 


Distribution 
Category 
MF-902 
MF-400 


MF-114; 
MF-117 


MF-420 
MF-902 
MF-126 
MF-333 
PC-310 


MF-252 
MF-252 


MF-257 
MF-333 
MF-333 
PC-123 


MF-902 
MF-S02 


MF-940 
MF-105 
MF-104; 
MF-111 
MF-123 
MF-123 
MF-123 
PC-103; 
PC-111 
MF-105; 
MF-111 
MF-103; 
MF-106 
MF-111 
MF-111 


MF-111 
MF-111 


MF-103; 
MF-106 


PC-111 


MF-106; 
MF-111 


MF-105 
MF-105 
MF-103 


MF-114 
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DOE/MC/25124— 


Report 
Number 


Abstract 
Number 


Source of 
Availability 


Order 


Distribution 


Number Category 


DOE/MC/25124- 


93/C0142 18:9332 OSTI; NTIS; GPO Dep. : DE93006397 MF-111 
DOE/MC/25135- 


93/C0101 18:7537 OSTI; NTIS; GPO Dep. : DE93003204 MF-106 
DOE/MC/25140- 


93/C0154 18:7684 OSTI; NTIS; GPO Dep. : DE93006195 MF-106; 


MF-111 
DOE/MC/26008- 
93/C0149 18:7685 OSTI; NTIS; GPO Dep. .99: DE93005022 MF-111; 


MF-114 
DOE/MC/26041— 
93/C0150 18:8567 OSTI; NTIS; GPO Dep. .99: DE93005007 MF-111; 


MF-114 
DOE/MC/26042- 


93/C0143 18:7538 OSTI; NTIS; GPO Dep. : DE93005905 MF-103 
DOE/MC/26233- 

93/C0167 18:7539 OSTI; NTIS; GPO Dep. : DE93005015 MF-114 
DOE/MC/26239- 

93/C0155 18:7540 OSTI; NTIS; GPO Dep. 
DOE/MC/26288~— 

3171 18:7686 OSTI; NTIS; GPO Dep. 

3172 18:7541 OSTI; NTIS; GPO Dep. 


DE93005017 MF-114 


DE93006182 MF-105 
DE93005352 MF-106 


mm m 
88 8 


18:7687 OSTI; NTIS; GPO Dep. 


m 
_ 


DE93000233 PC-103 


18:8186 OSTI; NTIS; GPO Dep. 


DE93006198 MF-109 
18:8187 OSTI; NTIS; GPO Dep. 


DE93006201 MF-109 


—_ = 


18:7542 OSTI; NTIS; GPO Dep. 
18:9667 OSTI; NTIS; GPO Dep. 
18:9668 OSTI; NTIS; GPO Dep. 


DE93006355 MF-106 
DE93007549 MF-106 
DE93007550 MF-106 


18:9206 OSTI; NTIS; GPO Dep. 


8 & 888 88 8 


DE93007523 MF-110 
DOE/MC/27205- 


3189 18:7688 OSTI; NTIS; GPO Dep. 


m m mmm mm 
—_— | > 


—_ 


DE93006663 MF-103; 


MF-107 
DOE/MC/27221- 


93/C0153 18:7689 OSTI; NTIS; GPO Dep. .99: DE93005078 MF-111 
DOE/MC/27226- 

3192 18:7543 OSTI; NTIS; GPO Dep. -99: DE93006361 MF-109 

3197 18:7544 OSTI; NTIS; GPO Dep. .99: DES3006360 MF-109 
DOE/MC/27227- 


3135 18:9207 OSTI; NTIS; GPO Dep. .99: DE93000219 MF-110 
DOE/MC/27229- 


3176 18:7690 OSTI; NTIS; GPO Dep. -99: DE93006190 MF-103 


3193 18:7691 OSTI; NTIS; GPO Dep. .99: DE93006191 MF-103 
DOE/MC/27286— 


3179 18:7785 OSTI; NTIS; GPO Dep. .99: DE93006658 MF-123 
DOE/MC/273339- 


9$3/C0174 18:7545 OSTI; NTIS; GPO Dep. .99: DE93005196 MF-108 
DOE/MC/27364- 


93/C0172 18:7692 OSTI; NTIS; GPO Dep. .99: DE93004977 MF-103; 


MF-111 
93/C0173 18:7693 OSTI; NTIS; GPO Dep. .99: DE93004976 MF-103; 


MF-111 
DOE/MC/28055— 


93/C0134 18:9208 OSTI; NTIS; GPO Dep. .99: DE93003487 MF-110 

9$3/C0138 18:9209 OSTI; NTIS; GPO Dep. .99: DE93003482 MF-110 
DOE/MC/28162- 

3184 18:8579 OSTI; NTIS; GPO Dep. .99: DE93006358 MF-107 

3185 18:8580 OSTI; NTIS; GPO Dep. .99: DE93006357 MF-107 

3186 18:8581 OSTI; NTIS; GPO Dep. .99: DE93006356 MF-107 
DOE/MC/29234- 


93/C0160 18:9333 OSTI; NTIS; GPO Dep. .99: DE93005077 MF-111 
DOE/METC— 


92/6125 18:7748 OSTI; NTIS; GPO Dep. 99: DE92001278 MF-132 
DOE/METC/C- 


93/7041 18:7694 OSTI; NTIS; GPO Dep. -99: DE93006194 MF-105 
93/7044 18:7695 OSTI; NTIS; GPO Dep. .99: DE93006340 MF-114 
93/7047 18:7636 OSTI; NTIS; GPO Dep. -99: DE93004654 MF-102; 


MF-109 
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DOE/PC/88771- 


Report Abstract Source of Order Distribution 
Number Number Availability Number Category 


93/7048 18:7696 OSTI; NTIS; GPO Dep. ; DE93004653 MF-105 
DOE/NE/37966— 


T1 18:9790 OSTI; NTIS; INIS; GPO Dep. Z DE93005721 MF-506; 


MF-520 
T2 18:8771 OSTI; NTIS; INIS; GPO Dep. . DE93005782 MF-506; 


MF-520 
DOE/NP/00159— 


T2 18:8668  OSTI; NTIS (US Sales Only); GPO Dep. :  DE93003981 MF- 


1020 
18:8669 OSTI; NTIS (US Sales Only); GPO Dep. .29: DE93005330 MF- 


1020 
18:8670 OSTI; NTIS (US Sales Only); GPO Dep. .99: DE93005331 MF-102 


18:10304 OSTI; NTIS; INIS; GPO Dep. 


DE93003648 MF-703 
18:8052 OSTI; NTIS; INIS; GPO Dep. 


DE93004430 MF-707 


18:10176 OSTI; NTIS; INIS; GPO Dep. 


DE93004752 MF-707 
18:7921 OSTI; NTIS; INIS; GPO Dep. 


DE93006179 MF-702 
DOE/NV/10845— 


T3 18:10305 OSTI; NTIS; INIS; GPO Dep. 
T4 18:10306 OSTI; NTIS; INIS; GPO Dep. 
DOE/OR- 
01-1100-D1 18:7922 OSTI; NTIS; INIS; GPO Dep. 
1066 18:10308 OSTI; NTIS; INIS; GPO Dep. 
1077 18:8053 OSTI; NTIS; GPO Dep. 
901-Rev.2 18:9126 OSTI; NTIS; INIS; GPO Dep. 
DOE/OR/00033-— 
T507 18:10234 OSTI; NTIS; INIS; GPO Dep. 
T508 18:10307 OSTI; NTIS; INIS; GPO Dep. 
T514 18:10569 OSTI; NTIS; GPO Dep. 
1517 18:7923 OSTI; NTIS; INIS; GPO Dep. 
7518 18:10186 OSTI; NTIS; GPO Dep. 
DOE/OR/22030— 


DE93005915 MF-703 
DE93007689 MF-703 


DE93004682 MF-702 
DE93004292 MF-502 
DE93003590 MF-900 
DE93003771 MF-907 


a otk ot ot 


DES3005290 MF-402 
DE93005289 MF-402 
DE93005282 MF-902 
DE93005279 MF-940 
DE93005284 MF-401 


hd ok ot ot 


18:8230 OSTI; NTIS; GPO Dep. DE93006520 MF-401 


2 
DOE/PC/79798— 


T27 18:8582 OSTI; NTIS; GPO Dep. 
DOE/PC/79816— 
2 


—_ 


DE93005979 PC-105 


18:9722 OSTI; NTIS; GPO Dep. 
18:9723 OSTI; NTIS; GPO Dep. 
18:9724 OSTI; NTIS; GPO Dep. 
18:9725 OSTI; NTIS; GPO Dep. 


DE93006468 MF-108 
DE93006469 MF-108 
DE93006472 MF-108 
DE93006474 MF-108 


ae oe a 


18:7519 OSTI; NTIS; GPO Dep. 


_ 


DE93007437 MF-102 
18:7546 OSTI; NTIS; GPO Dep. 


ge 8 8 8888 8 8 88888 Bees Be 88 88 


DE93007680 MF-109 


18:7697 OSTI; NTIS; GPO Dep. 
18:7698 OSTI; NTIS; GPO Dep. 


~< 


DE93006126 MF-104 
DE93006138 MF-104 


E 
E 
E 
E 
E 
E 
E 
E 
E 
E 1 
E 
E 
S 
E 
E 
E 
E 
E 
E 


_ 


18:7699 OSTI; NTIS; GPO Dep. 


m 
8 


DE93006443 MF-104 


18:7732 OSTI; NTIS; GPO Dep. ; DE93004075 PC-108 
DOE/PC/88877- 


T11 18:7520 OSTI; NTIS; GPO Dep. .99: DE93005119 PC-102 
DOE/PC/88881- 


T10 18:8583 OSTI; NTIS; GPO Dep. : DE93008033 MF-102 
DOE/PC/89651— 


T5 18:7700 OSTI; NTIS; GPO Dep. ; DE93004917 PC-105 
Té6 18:7701 OSTI; NTIS; INIS; GPO Dep. ; DE93008035 MF-105 


T7 18:7702 OSTI; NTIS; GPO Dep. ; DE93008034 MF-105 
DOE/PC/89659— 


T11 18:7703 OSTI; NTIS; GPO Dep. ; DE93007557 MF-105; 


MF-104 
DOE/PC/89764— 


T10 18:7637 OSTI; NTIS; GPO Dep. : DE93006430 MF-113 


T12 18:7638 OSTI; NTIS; GPO Dep. t DE93006433 MF-113 
DOE/PC/89767— 


T9 18:7547 OSTI; NTIS; GPO Dep. : DE93007474 MF-113 
DOE/PC/89771-— 


12 18:9726 OSTI; NTIS; GPO Dep. ; DE93006490 MF-102 
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DOE/PC/88773— 


Report 
Number 


DOE/PC/89773— 
10 

DOE/PC/89784— 
12 

DOE/PC/89789— 
T12 

DOE/PC/89876— 
T16 

DOE/PC/89879— 
T11 

DOE/PC/89883— 
53 


60 
DOE/PC/89902- 
T14 
DOE/PC/89908— 
T25 
DOE/PC/90033— 
21 
DOE/PC/90047- 
T6 
DOE/PC/90051— 
T8 
DOE/PC/90166— 
T8 
DOE/PC/90287— 


DOE/PC/90301— 
93/C0140 


DOE/PC/90304- 
T4 

DOE/PC/90308— 
7 

DOE/PC/90309- 
8 

DOE/PC/90313- 
17 


DOE/PC/90361- 


DOE/PC/91040- 
T4 
DOE/PC/91041- 
T4 
DOE/PC/91043- 
T4 
DOE/PC/91058-— 
T3 
DOE/PC/91257- 
T14 
DOE/PC/91283- 
T4 
DOE/PC/91286- 
T4 
DOE/PC/91288- 
T5 
DOE/PC/91290- 
T4 
DOE/PC/91299- 
T4 
DOE/PC/91309— 
T6 
DOE/PC/91338- 
T1 


Abstract 
Number 
18:7639 
18:9727 
18:7521 

18:8231 

18:7548 


18:7549 
18:7550 


18:7551 
18:7522 
18:7552 
18:7553 
18:7554 
18:7523 
18:7640 
18:7555 


18:9728 


18:7649 
18:7524 
18:7650 
18:7556 
18:7651 

18:7652 
18:7704 
18:7557 
18:7558 
18:7559 
18:7560 
18:7561 

18:7641 

18:7562 
18:7563 
18:7525 
18:7642 
18:9559 


18:7653 
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Source of 
Availability 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


Order 
Number 
DE93008039 
DE93006491 
DE93007621 
DE93007558 
DE93007472 


DE93008038 
DE93007565 


DE93005814 
DE93006434 
DE93006556 
DE93007556 
DE93008041 
DE93005913 
DE93007467 
DE93006440 


DE93005904 


DE93006478 
DE93007624 
DE93006489 
DE93007477 
DE93007466 
DE93006435 
DE93006483 
DE93007478 
DE93006439 
DE93006438 
DE93007563 
DE93005216 
DE93007620 
DE93006487 
DE93007468 
DE93006485 
DE93007622 
DE93007619 


DE93006441 


Distribution 
Category 
MF-104 
MF-105 
MF-102 
MF-108 
MF-108 


MF-108 
MF-108 


MF-102 
MF-102 
PC-108 
MF-108 
MF-102 
PC-102 
MF-102 
MF-108 


MF-113; 
MF-105 


MF-108 
MF-102 
MF-105 
MF-108 
MF-105 
MF-105 
MF-105 
MF-108 
MF-108 
MF-108 
MF-108 
PC-102 
MF-102 
MF-109 
MF-109 
MF-102 
MF-102 
MF-114 


MF-105 





DPW- 


Abstract Source of GPO Order Distribution 
Number Availability Dep. Number Category 


18:7654 OSTI; NTIS; GPO Dep. E 1.99: DE93006488 MF-105 


18:7564 OSTI; NTIS; GPO Dep. DE93006515 MF-108 
DOE/PO/21431- 

T10 18:7747  OSTI; NTIS; INIS; GPO Dep. 
DOE/RA/S0219- 

127 18:10561  OSTI; NTIS; GPO Dep. 

T28 18:10562  OSTI; NTIS; GPO Dep. 
DOE/RL- 

88-20-Suppl.1-Rev.1 18:7924  OSTI; NTIS; INIS; GPO Dep. 

90-33 18:8054  OSTI; NTIS; INIS; GPO Dep. 

91-32-Draft-B 18:10235  OSTI; NTIS; INIS; GPO Dep. 

91-35-Rev.1 18:7925  OSTI; NTIS; INIS; GPO Dep. 


mim 
8 8 


DES3006098 PC-126 


DE93007677 MF-220 
DE93007678 MF-220 


—_ 


DE93006350 MF-721 
DE93004992 MF-630 
DE93005498 MF-630 
DES93006274 MF-630; 

MF-721 
DE93005309 MF-630; 

MF-721 
DE93005081 MF-630 
DE93005079 MF-902 
DE93004991 MF-630 
DE93005310 MF-630; 

MF-721 
DE93003386 MF-630; 

MF-721 
DE93005874 MF-502 
DE93005308 MF-703 
DE93003387 MF-630; 

MF-721 
DE93005002 MF-721 


a ot ok ot 


_ 


91-39-Rev.1 18:7926 OSTI; NTIS; INIS; GPO Dep. 


91-52 18:8055 OSTI; NTIS; INIS; GPO Dep. 
91-58 18:8056 OSTI; NTIS; INIS; GPO Dep. 
92-32 18:8057 OSTI; NTIS; INIS; GPO Dep. 
92-39 18:8058 OSTI; NTIS; INIS; GPO Dep. 


—- mk ot ot 


92-41 18:7927 OSTI; NTIS; INIS; GPO Dep. 


—_ 


92-52 18:9127 OSTI; NTIS; INIS; GPO Dep. 
92-64 18:10236 OSTI; NTIS; GPO Dep. 
92-66 18:10187 OSTI; NTIS; GPO Dep. 


m mmm m mmmim m mmm m mm 
—_ | 


8 888 8 8888 8 8888 88 


92-72 18:7928 OSTI; NTIS; INIS; GPO Dep. 
DOE/RW- 

0333P 18:7931 OSTI (Free of Charge); INIS TI93005138 MF-800 
DOE/RW/00134- 

T1 


18:7929 OSTI; NTIS; INIS; GPO Dep. DE93003685 MF-814 


18:7930 OSTI; NTIS; INIS; GPO Dep. DES3006509 MF-812 


mm m 
8 8 8 


18:9112 OSTI; NTIS; GPO Dep. DE93007469 MF-126 
100126-0000 18:8059 OSTI; NTIS; INIS; GPO Dep. 
150130-0000 18:8060 OSTI; NTIS; GPO Dep. 
150306-MITI 18:8061 OSTI; NTIS; INIS; GPO Dep. 
150329-0003 18:8062 OSTI; NTIS; INIS; GPO Dep. 
150329-0004 18:8063 OSTI; NTIS; INIS; GPO Dep. 
171 18:7899 OSTI; NTIS; GPO Dep. 
350125-0000-Rev.1 18:8064 OSTI; NTIS; INIS; GPO Dep. 
350214-0000 18:8034 OSTI; NTIS; INIS; GPO Dep. 
400646-0000 18:8065 OSTI; NTIS; INIS; GPO Dep. 
400648.0000 18:8066 OSTI; NTIS; INIS; GPO Dep. 
400667-0000 18:8067 OSTI; NTIS; INIS; GPO Dep. 
400672-0000 18:8068 OSTI; NTIS; INIS; GPO Dep. 
400676-0000 18:8069 OSTI; NTIS; INIS; GPO Dep. 
400687-0000 18:8070 OSTI; NTIS; GPO Dep. 

DOE/WIPP- 

92-055 18:7865 OSTI; NTIS; INIS; GPO Dep. 


DE93005949 MF-511 
DE93005947 MF-511 
DE93005956 MF-902 
DE93005695 MF-902 
DE93006331 MF-511 
DE93005951 MF-511 
DE93005955 MF-902 
DE93005953 MF-902 
DE93005959 MF-511 
DE93005950 MF-511 
DE93005952 MF-511 
DE93005958 MF-511 
DE93005954 MF-902 
DE93005957 MF-511 


m mmm M MMMM Mmmm mn 
8 8888888888888 s8 


_ 


DE93005965 MF-721; 
MF-722 
DP- 
72-1-4-Del.Ver. 18:8991 OSTI; NTIS (US Sales Only); GPO Dep. 
72-1-6-Del.Ver. 18:8992 OSTI; NTIS (US Sales Only); GPO Dep. 
72-1-8-Del.Ver. 18:8993 OSTI; NTIS (US Sales Only); GPO Dep. 
73-1-7-Del.Ver. 18:8994 OSTI; NTIS (US Sales Only); GPO Dep. 
74-1-6-Del.Ver. 18:8995 OSTI; NTIS (US Sales Only); GPO Dep. 
77-1-7-Del.Ver. 18:8996 OSTI; NTIS (US Sales Only); GPO Dep. 
DPSPM-SITE- 
4 18:8997 OSTI; NTIS; INIS; GPO Dep. 
DPST- 
88-400 18:8998 OSTI; NTIS; INIS; GPO Dep. 
88-436 18:7932 OSTI; NTIS; GPO Dep. 
DPST-Cf- 
252-7 18:11019 | OSTI; NTIS; GPO Dep. 
DPW- 


53-218 18:8831  OSTI; NTIS (US Sales Only); GPO Dep. 


DE93004866 MF-700 
DE93004867 MF-700 
DE93004882 MF-700 
DE93004865 MF-700 
DE93004883 MF-700 
DE93004881 MF-700 


ee et wt et ot 


_ 


DE93005682 MF-701 


DE93005207 MF-706 
DE93005526 MF-702 


-_ 


¢ 8 88 8 888888 


DE93005683 MF-713 


m m mm m mmmmmm 


_ 


DE93004345 MF-706 
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DPW- 


Report 
Number 


53-236 
53-255 
53-266 
53-317 
53-7-1 
53-712 
53-725 
53-756 
53-766 
53-843 
53-859 
53-885 
53-953 
53-956 
6746 
6790 
6819 
6821 
6845 
6847 
6916 
6917 
6918 
6919 
DTH-LV-— 
89-8 
DUN- 
31-RD 
ECN-C— 
90-022 
92-057 
92-059 
92-067 
92-068 
92-070 
92-072 
92-074 
92-076 
92-083 
93-001 
93-004 
ECN-I- 
91-059 
92-040 
92-048 
ECN-R- 
92-003 
92-008 
92-013 
ECN-RX- 
92-037 
92-049 
92-051 
92-058 


253-030.00 


EDF-R- 
92-Ni-B-0012 
92-NI-B-0016 
92-NI-B-0019 
92-NI-O-0002 
92-NI-O-0003 
92-NI-V-0002 

EGG- 


Abstract 
Number 


18:9859 
18:8907 
18:7829 
18:8908 
18:8906 
18:8815 
18:9399 
18:9400 
18:8096 
18:8909 
18:8910 
18:9401 

18:8832 
18:7866 
18:7830 
18:8911 

18:8912 
18:8913 
18:8914 
18:8915 
18:8916 
18:9402 
18:8917 
18:8918 


18:8453 
18:8919 


18:7933 
18:9210 
18:7643 
18:8537 
18:9610 
18:9128 
18:9611 
18:9211 
18:9612 
18:9613 
18:9614 
18:8538 


18:9129 
18:7705 
18:8539 


18:10237 


18:7706 
18:8529 


18:9292 
18:8540 


18:10238 


18:9196 


18:8998 


18:9791 


18:9840 
18:8772 
18:8614 
18:9082 
18:9083 
18:9130 


Source of 
Availability 


OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI: NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI: NTIS (US Sales Only); GPO Dep. 
OSTI: NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS 


OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS; INIS 

OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 


See DPST-88-400 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


oD 
v 
8 


MMM MMMM MMMM MMM MMMM M Mmmm 
SESSSESSSBBSBSEBBB8EBEE8 


Order 
Number 


DE93004344 
DE93004343 
DE93005225 
DE93004342 
DE93001916 
DE93005226 
DE93004970 
DE93004964 
DE93004963 
DE93005633 
DES3005632 
DE93005629 
DE93006642 
DE93006643 
DE93002377 
DE93002375 
DE93005227 
DE93004679 
DE93004677 
DE93004676 
DE93004673 
DE93004672 
DE93004671 
DE93004670 


DE93761207 
DE92040101 


T193616701 

DE93759359 
DE93759360 
DE93759362 
DE93759363 
DE93767610 
DE93767646 
DE93767619 
DE93767618 
DE93767650 
DE93767621 
DE93767626 


DE93767617 
DE93759364 
DE93767620 


DE93759353 
DE93759354 
DE93767616 


DE93759355 
DE93759321 
DE93759357 
DE93759356 


DE93005692 


7193617428 
T193617524 
T193617499 
T193612864 
TI93612865 
7193611851 


Distribution 


Category 


MF-706 
MF-700 
MF-700 
MF-700 
MF-700 
MF-700 
MF-704 
MF-700 
MF-700 
MF-700 
MF-700 
MF-700 
MF-700 
MF-700 
MF-706 
MF-700 
MF-700 
MF-700 
MF-700 
MF-700 
MF-700 
MF-700 
MF-700 
MF-700 


MF-711 


10617-1107 18:10239 OSTI; NTIS; INIS; GPO Dep. 
2670 18:9056 See NUREG/CR-5853 
2684 18:9058 See NUREG/CR-5916 
2690 18:9059 See NUREG/CR-5953 


DE93007433 
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Report 
Number 


2693 
EGG-BNCT-— 
10016 
EGG-CODP- 
10473 
EGG-FE- 

10499 
EGG-M- 
91392 
92052 
92212 


92220 
92238 
92248 
92365 
92367 
92377 
92383 
92411 
92475 
92498 
92532 
92563 
92602 
92605 
92630 
92644 
EGG-MS- 
10535 
8421 
EGG-NE- 

10138 
10524 


EGG-NPR- 
9501 


9734 
9757 


EGG-PHY-— 
10446 
EGG-PRP- 
10372 
EGG-RAAM-— 
10307 
EGG-SARE- 
10463 
EGG-WM- 
8703 
8773 
EGG-WMO- 
10381 
10456 
EGG-WTD- 
10204 


10254 


10354 
10380 
10386 
10397 
10400 
10429 
10450 


Abstract 
Number 


18:11404 


18:10359 


18:11535 
18:7934 


18:9403 
18:9293 
18:9669 


18:9841 
18:8999 
18:8071 
18:11594 
18:11595 
18:10395 
18:7935 
18:11179 
18:9000 
18:9001 
18:10621 
18:9002 
18:9161 
18:7936 
18:9003 
18:7867 


18:9842 
18:7937 


18:11536 
18:11058 
18:8887 
18:8671 


18:9004 


18:8171 
18:7868 
18:8920 
18:10434 


18:7938 
18:7939 


18:7940 
18:8072 


18:8073 
18:7941 


18:7869 
18:9294 


18:10240 


18:7942 
18:8074 
18:8075 


Source of 
Availability 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep 


OSTI: NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


m m 


ge 88 B88B888888888888 BRE 


mm mm mmm MMMM MMMM mmmnmm mmm 
—_ —_ 


—_ a 


m sm 
8 8 


m 
8 


mm 
8 8 


at —_ 


_ 


Order 
Number 


DE93007432 
DE93005236 
DE93005273 
DE93005267 


DE93005254 
DE93005193 
DE93005433 


DE93005251 
DE93005180 
DE930051 86 
DE93005242 
DE93005241 
DE93005181 
DE93005255 
DE93005246 
DE93005194 
DE93005245 
DE93005253 
DE930051 82 
DE93005244 
DE93005192 
DE93005183 
DE93005190 


DE93005240 
DE93005257 


DE93005248 
DE93005269 
DES3005868 
DE93005864 


DE93005865 


DE93005268 
DE93001918 
DE93005045 
DE93005234 


DE93005258 
DE93003076 


DE93001941 
DE93005238 


DE93001938 
DE93001932 


DE93001939 
DE93001919 
DE93005260 
DE93005202 
DE93005237 
DE93005261 


EHD-TR- 


Distribution 
Category 
PC-425 
MF-408 
MF-505 
MF-902 


MF-406 
MF-310 
MF- 
1004 
MF-506 


MF-102 
MF-500 
MF-500 
MF-314 


MF-505 


MF-500 


MF-316 
MF-940 


MF-940 


MF-905 
MF-300 


MF-505 
MF- 
1000 


MF- 
1021 
MF- 
1020 
MF- 
1021 


MF-902 


MF-513 


mmmmmmm m m mm 
ssssess 8 8 88 


a_i ee et ott 


18:9792 OSTI; NTIS; INIS; GPO Dep. DE93005233 


EHD-TR- 
151 18:10435  OSTI; NTIS (US Sales Only); INIS 7193611717 
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ELR- 


Report 
Number 


ELR- 

191-4 
ELSAM-NOTAT— 
SP92-647 

EML- 
550 
ENEA-RT-INN— 
91-46 
91-62 
92-01 
ENEA-RT-NUCL-— 
91-27 
ENEL-CRTN-G11- 
89-12 
ENEL-CRTN-T6— 
90-02 
EP- 
89-3 
ER-BC-— 
93-01 
ES/ER- 
49-D1 
ES/ER/TM- 


000344IBMPCO01 
0003930017600 
000420D0VAX00 
000530IBMPC00 
000532P075000 


000532U1 10800 


000545IBMPCO00 

000553AL01100 

0005531B38600 

000557IPCAT0O 

000558IBMPC00 

0005631036000 

000565U1 10800 
ETDE-IT- 

93-01 

93-02 

93-03 

93-04 

93-05 

93-06 

93-07 

93-08 

93-09 

93-10 

93-14 

93-12 

93-13 

93-14 

93-15 

93-16 

93-17 

93-18 

93-19 

93-20 

93-21 

93-22 


Abstract 
Number 


18:9311 
18:8249 
18:10188 


18:9877 
18:10744 
18:9878 


18:11297 
18:9005 
18:8568 
18:8789 
18:9162 
18:10261 


18:8076 
18:8077 


18:7817 


18:9996 
18:9997 


18:10274 


18:11537 
18:11538 
18:11539 
18:11540 
18:11541 


18:11542 


18:11543 
18:11544 
18:11545 
18:11546 
18:11547 
18:11548 
18:11549 


18:9793 
18:9860 
18:9076 
18:9077 
18:9078 
18:8324 
18:9079 
18:9188 
18:8261 
18:8569 
18:8325 
18:9080 
18:7822 
18:8888 
18:9843 
18:8326 
18:8475 
18:8327 
18:9075 
18:8584 
18:10614 
18:10360 
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Source of 
Availability 


See NEI-DK-—1036 


See NEI-DK-1043 


OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI:; 


OSTI; 


NTIS; GPO; GPO Dep. 


NTIS (US Sales Only) 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only) 


NTIS (US Sales Only); 


OSTI (Free of Charge) 


See POEF/ER/Sub—-90/4544 


OSTI 
OSTI; 


OSTI 


NTIS; INIS; GPO Dep. 
NTIS; INIS; GPO Dep. 


NTIS; INIS; GPO Dep. 


See LBL-32288 
See LBL-33088 


See WSRC-RP-91-96 


ESTSC 
ESTSC 
ESTSC 
ESTSC 


RADIATION SHIELDING INFORMATION CEN- 


TER 


RADIATION SHIELDING INFORMATION CEN- 


TER 
ESTSC 
ESTSC 
ESTSC 
ESTSC 
ESTSC 
ESTSC 
ESTSC 


OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 


NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only) 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only); 
NTIS (US Sales Only); 

( 


’ 


INIS 


INIS 
INIS 


INIS 
INIS 


INIS 
INIS 


OSTI; NTIS (US Sales Only); INIS 


Order 
Number 


DE93006602 


DE93758898 
DE93758944 
DE93758943 


DE93758936 
DE93758930 
DE93758881 
T193612792 


TIS3005600 


DE93005175 
DES3005173 


DE93004714 


DE93758871 
DE93758872 
DE93758873 
DE93758874 
DE93758875 
DE93758877 
DE93758878 
DE93758879 
DE93758880 
DE93758882 
DE93758883 
DE93758884 
DE93758931 
DE93758932 
DE93758888 
DE93758889 
DE93758893 
DE93758894 
DE93758896 
DE93758897 
DE93758934 
DE93758935 





Report 
Number 


93-23 
93-24 
93-25 
93-26 


Abstract 
Number 


18:11405 
18:9322 
18:8232 


Source of 
Availability 


OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 


Order 
Number 


DE93758937 
DE93758899 
DE93758900 


ETSU-G— 


Distribution 
Category 


18:11298  OSTI; NTIS (US Sales Only); INIS DE93758938 


93-27 18:11406  OSTI; NTIS (US Sales Only); INIS DE93758940 
93-28 18:11299  OSTI; NTIS (US Sales Only); INIS DE93758941 
93-29 18:11407  OSTI; NTIS (US Sales Only); INIS DE93758942 


93-30 18:9347  OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 


93-31 
93-32 
ETDE-mf-— 
93758091 
93758358 
93758385 
93758716 
93766004 
93766005 
93766006 
93766026 
93766033 
93766044 
93766045 
93766077 
93766085 
93766132 
93766167 
93766252 
93766253 
93766256 
93766278 
93766351 
93766363 
93766364 
93766365 
93766369 
93766422 
93766478 
93766589 
ETDE/ES-mf- 
93755581 
93755583 
ETDE/JP-mf- 
93761804 
93761825 
93767980 
93768069 


93768157 
93768166 
93768175 
93768212 
93768249 
93768268 
93768287 
93768309 
93768331 
93768332 
93768422 
93768438 
93768440 
93768445 
93768452 
93768456 
93768462 
ETSU-B- 

1251 

1316 

ETSU-G- 

151-P7 


18:9348 
18:9212 


18:9199 
18:10191 
18:9072 
18:9323 
18:9133 
18:9134 
18:9135 
18:7661 
18:9242 
18:10311 
18:9295 
18:9136 
18:10312 
18:7769 
18:8257 
18:9296 
18:10241 
18:8468 
18:8555 
18:7632 
18:8556 
18:8557 
18:10192 
18:9844 
18:9103 
18:8469 
18:7716 


18:8483 
18:10309 


18:8484 
18:9117 
18:8262 
18:8265 


18:8188 
18:8191 
18:7565 
18:7595 
18:8485 
18:8486 
18:9163 
18:9165 
18:10310 
18:9404 
18:7518 
18:8237 
18:8251 
18:7626 
18:7668 
18:8441 
18:9087 


18:9297 
18:8240 


18:8523 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 


OSTI; NTIS 
OSTI; NTIS 


OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 


OSTI; NTIS; Available from Agency of Industrial 
Science Technology, 1-3-1 Kasumigaseki, 


Chiyoda-ku, Tokyo, Japan 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 


OSTI; NTIS (US Sales Only) 


DE93758926 
DE93758927 
DE93758928 


DE93758091 
DE93758358 
DE93758385 
DE93758716 
DE93766004 
DES93766005 
DE93766006 
DE93766026 
DE93766033 
DE93766044 
DE93766045 
DE93766077 
DES93766085 
DE93766132 
DE93766167 
DE93766252 
DE93766253 
DE93766256 
DE93766278 
DE93766351 
DE93766363 
DES3766364 
DE93766365 
DE93766369 
DE93766422 
DE93766478 
DE93766589 


DE93755581 
DE93755583 


DE93761804 
DE93761825 
DE93767980 
DE93768069 


DE93768157 
DE93768166 
DE93768175 
DE93768212 
DE93768249 
DE93768268 
DE93768287 
DE93768309 
DE93768331 
DE93768332 
DE93768422 
DE93768438 
DE93768440 
DE93768445 
DE93768452 
DE93768456 
DE93768462 


DE93760827 
DE93760821 


DE93760825 
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ETSU-R- 


Report 
Number 


ETSU-R- 
61 
62 
63 
64 
65 
66 
68 
69 
ETSU-S— 
1190 
1327 
1329 
1337 
1347 
1369 
ETSU-TID- 
4008-P1 
4008-P2 
4103 
4110 
ETSU-WN- 
5059 
5084 
5092 
EUR- 
13970 
14036 
14155 
14169 
14377 
14416 
14418 
14577 
14631 
14734 
EUR-CEA-FC— 
1452 
1454 
1457 
1459 
1460 
1461 
1462 
1463 
1464 
1465 
1467 
FASAC-TAR- 
93004506 


FEI- 
2026 
2099 
2218 
2220 
FEMP/SUB- 
050 
FILM-IAEA-— 
0764. 
0769. 
FNAL-TM— 
1801 
1819 
FNAL/C— 
92/282 
92/290 
92/309 
92/317-E 
92/324 


Abstract 
Number 


18:9298 
18:9299 
18:9300 
18:9301 
18:9302 
18:9303 
18:9304 
18:9305 


18:8470 
18:8313 
18:8314 
18:8471 
18:8252 
18:8448 


18:8525 
18:8526 
18:8528 
18:8527 


18:8558 
18:8559 
18:8560 


18:10313 
18:7943 
18:7944 
18:9615 
18:9616 
18:8921 
18:7945 
18:9084 
18:7946 
18:9306 


18:11408 
18:11300 
18:11301 
18:11305 
18:11306 
18:11307 
18:11308 
18:11309 
18:11310 
18:11311 
18:11312 


18:11550 


18:11129 
18:11020 
18:11021 
18:11130 


18:7870 


18:10298 
18:10530 


18:9962 
18:10068 


18:10063 
18:9959 

18:10064 
18:10830 
18:11551 
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Source of 
Availability 


OSTI; NTIS (US Sales Only 
OSTI; NTIS (US Sales Only 
OSTI; NTIS (US Sales Only 
OSTI; NTIS (US Sales Only 
OSTI; NTIS (US Sales Only 
OSTI; NTIS (US Sales Only 
OSTI; NTIS (US Sales Only 
OSTI; NTIS (US Sales Only 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only) 

OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 


OSTI; NTIS (US Sales Only) 

OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only) 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; INIS; Science Applications International 
Corp., 1710 Goodridge Dr., P.O. Box 1303, 


McLean, VA 22102 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


$8888 88 


Order 
Number 


DE93759152 
DE93759153 
DE93759154 
DE93759155 
DE93759156 
DE93759157 
DE93759158 
DE93759159 


DE93759163 
DE93760820 
DE93760822 
DE93759160 
DE93759162 
DES93759161 


DE93760826 
DE93764694 
DE93760824 
DE93760823 


DE93759146 
DE93759147 
DE93759148 


TI93759512 
7193617546 
7193617552 
7193617213 
7193617211 
TI93612503 
7193617553 
TI93617624 
T193617554 
TI93759514 


7193721122 
TI93613661 
TI93614564 
TI93613669 
7193613721 
T1I93617819 
T193617859 
TI93613686 
TI938617860 
7193613722 
7193617861 


TI93004506 


TI93617003 
T193616923 
TI93616915 
TI93616999 


DE93001258 


DES3006924 
DES93006922 


DES3004419 
DE93005972 
DE93004748 
DE93005671 
DE93005670 


Distribution 
Category 











Report 
Number 


92/325-E 
92/333 
92/335-E 
92/336-E 
92/337-E 
92/338-E 
92/339-E 
92/342-E 
92/343-E 
92/344-E 
92/346-E 
92/347-E 
92/348-E 
92/349-E 
92/351 
92/353-E 
92/360 
92/369 
92/370 
92/372 
92/379 
92/390 
FRNC-TH- 
3722 
3723 
3724 
FSU-HEP- 
920427 
FTINT- 
1-89 
26-89 
27-89 
33-89 
34-89 
37-89 
39-89 
6-90 
GA-A- 
21043 
21060 
21089 
GANIL-T- 
92-01 
GB- 
466 
GKSS- 
92/E/17 
GRE 
93006529 


GRS-F- 
1991 
GSCAN-P- 
89-2 
90-2 
91-2 
91-15 
GSF- 
43/91 
9/92 
GSF-TL-— 
14/92 
GSE 
92-23 
92-48(prepr.) 
92-65(prepr.) 
GTK-YST- 
74 
77 
78 


Abstract 
Number 


18:10831 
18:9925 

18:10832 
18:10833 
18:10834 
18:10745 
18:10835 
18:10836 
18:10837 
18:10838 
18:10065 
18:10839 
18:10840 
18:10841 
18:10678 
18:10842 
18:10843 
18:10066 
18:10067 
18:9960 

18:9961 

18:9897 


18:9670 
18:9170 
18:10436 


18:10844 


18:11196 
18:11197 
18:11198 
18:10040 
18:10615 
18:11229 
18:11230 
18:10746 


18:11412 
18:11413 
18:11313 
18:11059 
18:9085 
18:9405 


18:7745 


18:9006 


18:10242 
18:10243 
18:9671 
18:7790 


18:10537 
18:7947 


18:7947 


18:10948 
18:9761 
18:11145 


18:10316 
18:10317 
18:10244 


Source of 
Availability 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only) 


OSTI; Gas Research Institute, 8600 West Bryn 
Mawr Ave., Chicago, IL 60631; INIS 


OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only); INIS 


See GSF-9/92 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 


dD 
36 


SSSSSS8SSESRBEBBBEEss 


Order 
Number 


DE93005673 
DE93005672 
DE93007036 
DE93005975 
DE93005971 
DE93005976 
DE93005973 
DE93007037 
DE93006831 
DE93006832 
DE93006833 
DE93005974 
DE93006834 
DE93007040 
DE93006835 
DE93006836 
DE93007034 
DE93006837 
DE93006838 
DE93007035 
DE93007038 
DE93007039 


T193610547 
T193612797 
T193611760 


DE93005217 


7193613825 
7193613826 
TI93613827 
T193612523 
T1I93613001 
T193613979 
TI93613980 
TIS3613128 


DE93004909 
DES3005848 
DE93004468 
7193613432 

DE93759064 
DES3766139 


TIg3006529 


DE93766255 


TI93611306 
T1I93611307 
T1I93610548 
7193611321 


DE93766114 
DE93766063 


DE93758637 
DE93766108 
DE93758536 


7193611357 
TI93611373 
TI93614853 
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GTK-YST- 


Distribution 
Category 


MF-414 
MF-414 
MF-414 
MF-414 
MF-414 
MF-414 
MF-414 
MF-414 
MF-414 
MF-414 
MF-414 
MF-414 
MF-414 
MF-414 
MF-414 
MF-414 
MF-414 
MF-414 
MF-414 
MF-414 
MF-414 
MF-414 
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HAN- 


Report 
Number 


HAN- 
71970-Del. 
76200-Del. 

HEP-TH- 
9209029 
9210125 

HEPHY-PUB-— 
569/92 

HIFAN- 

549 

HW- 

27158 
27945 
28356 
29022 
30415 
30627 
31053 
32003 
32185 
32800 
33324 
34000-Del. 
34467 
34810 
39108 
43937 
49471 
53375 
54000-Del. 
54267 
55691 
55801-RD 
56026-RD 
60596 
60596-RD 
63924 
64415 
65269-RD 
65733-RD 
65760 
66363 
67030 
67131 
67139 
67252-Del. 
67459-Del. 
67491 
67720-A 
67720-C 
67783 
67800 
68345 
68700-Del. 
73777 
75702 
76022 
76054 
76405 
77138 
77504 
77787 
77795 
78076 
78484 
78817 
79097 
80111 
82941 
82943 
89067 


Abstract 
Number 


18:8922 
18:8923 


18:10675 
18:10574 


18:10845 
18:11430 


18:8924 
18:8925 
18:8846 
18:8926 
18:7831 

18:8927 
18:8928 
18:8929 
18:8847 
18:8930 
18:8931 

18:8932 
18:8848 
18:8078 
18:8849 
18:8933 
18:8934 
18:8935 
18:8936 
18:8937 
18:8938 
18:8939 
18:8940 
18:8941 

18:8942 
18:8943 
18:8850 
18:8944 
18:8889 
18:8945 
18:8946 
18:9007 
18:8890 
18:8947 
18:7832 
18:7833 
18:8948 
18:8949 
18:8950 
18:7800 
18:7834 
18:7835 
18:7836 
18:8951 

18:7837 
18:8952 
18:7838 
18:8953 
18:7839 
18:7840 
18:8954 
18:7841 
18:7842 
18:7843 
18:7844 
18:7845 
18:8955 
18:8956 
18:8957 
18:7846 
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Source of 
Availability 


OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 


See BONN-HE-92-25 
See BONN-HE-92-32 


OSTI; NTIS (US Sales Only); INIS 


See LBL-32813 


OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 


GPO 
Dep. 


E 1.99: 
E 1.99: 


MMMM MMMM MMMM MMMM MMMM MMMM 
ee ewe eee ek ee ek ee ee ek ek eh eh eh eh at wh nd wk wd od od 


MmmmmmmmmmmMmmMMMMmmommommmm 
=k ad ab ob of ad ok ok oh ok od od od oh oh ok od th oh oh oh ok ak od ot ot ot 


SSBSSSSSSSssssssssssssssssss 


SSSSSSSSBRSBBSBeessesseessesssss 


Order 
Number 


DE93002439 
DE93002440 


TI93615632 


DE93002150 
DE93003434 
DE93006704 
DE93006705 
DE93001728 
DE93006707 
DE93006708 
DE93003397 
DE93003398 
DE93006709 
DE93006844 
DE93003311 

DE93006845 
DE93001735 
DE93006847 
DE93003933 
DE93003513 
DE93003514 
DE93003309 
DE93003515 
DE93003936 
DE93003937 
DE93003938 
DE93003525 
DE93003939 
DE93006850 
DE93003943 
DE93003945 
DE93003526 
DE93003946 
DE93003947 
DE93003948 
DES3006851 

DE93006715 
DE93006716 
DE93006717 
DE93003949 
DE93003952 
DE93003951 

DE93003953 
DE93002443 
DE93006853 
DES93006719 
DE93003503 
DE93007064 
DE93002083 
DE93007066 
DES3003576 
DE93007067 
DE93007068 
DES3003579 
DE93007069 
DE93007071 
DE93007073 
DE93007076 
DE93007077 
DE93003506 
DE93003510 
DE93003511 
DE93001738 


Distribution 
Category 


MF-520 
MF-520 


MF-520 
MF-520 
MF-520 
MF-520 
MF-600 
MF-520 
MF-520 
MF-500 
MF-500 
MF-520 
MF-504 
MF-520 
MF-711 

MF-600 
MF-500 
MF-520 
MF-520 
MF-520 
MF-520 
MF-520 
MF-520 
MF-520 
MF-520 
MF-520 
MF-520 
MF-520 
MF-520 
MF-520 
MF-510 
MF-520 
MF-520 
MF-520 
MF-520 
MF-520 
MF-500 
MF-500 
MF-520 
MF-520 
MF-520 
MF-510 
MF-711 

MF-500 
MF-500 
MF-700 
MF-500 
MF-502 
MF-500 
MF-520 
MF-500 
MF-500 
MF-520 
MF-500 
MF-500 
MF-500 
MF-500 
MF-500 
MF-520 
MF-700 
MF-700 
MF-702 





Report 
Number 


IAE- 
00372. 
0076. 
0092. 
0093. 
0095. 
0098. 
0099. 
0100. 
0100. 
4693-2 
4831-3 
4924-4 
4941-11 
4965-15 
4980-9 

IAEA-CN— 
56/A-7-16 


IAEA-INFCIRC— 
254(Add.17)E/F/R/S 
254-Rev.1-Pt.1-Add.1 
254-Rev.1-Pt.2-Add.1 
272(Mod.1)E/F/R/S 


412 


414(E/F/PVS) 
416(E/F/R/S) 


IAEA-R- 
6012-F 
6050-F 

IAEA-SM- 
325/146. 

IAEA-SR- 
179/14C. 


IAEA-TECDOC— 


662 
666 
667(v.1) 
667(v.2) 
667(v.3) 
668 
669 
670 
671 
672 
673 
674 
680 
IAPCM-— 
0013. 
0018. 
0020. 
IBP-GB- 
68/91 
ic— 
92/182 
92/183 
92/189 
92/200 
92/201 
92/221 
92/222 
92/223 
92/224 
92/225 
92/227 
92/228 
92/233 
92/234 
92/254 
92/255 
92/258 


Abstract 
Number 


18:9923 
18:10052 
18:11053 
18:8813 
18:10051 
18:10354 
18:10054 
18:9759 
18:9924 
18:10616 
18:8816 
18:8598 
18:8833 
18:8834 
18:11170 


18:11373 


18:8105 
18:8106 
18:8107 
18:9353 
18:8097 
18:8098 
18:8099 


18:10439 
18:8851 


18:8178 
18:8971 


18:9796 
18:8790 
18:8615 
18:8627 
18:8635 
18:8853 
18:8648 
18:8593 
18:9137 
18:8864 
18:7871 
18:9142 
18:7948 


18:11398 
18:11284 
18:9875 


18:9244 


18:10679 
18:10680 
18:10681 
18:10747 
18:10748 
18:11152 
18:11153 
18:11154 
18:11060 
18:11061 
18:10579 
18:10580 
18:10635 
18:11180 
18:11062 
18:11063 
18:10636 


Source of 
Availability 


See CNIC—00377 
See CNIC—00561 
See CNIC—00524 
See CNIC—00521 
See CNIC—00538 
See CNIC—00568 
See CNIC—00571 
See CNIC—00547 
See CNIC—00592 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


See PPPL-CFP-2764 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


See NINR—E001-92 
See NINR—E002-92 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


See CNIC—00375 
See CNIC—00513 
See CNIC—00605 


OSTI; NTIS (US Sales Only) 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


GPO 
Dep. 


Order 
Number 


TI93616828 
TI938612269 
T193612343 
TI93612290 
T193612291 
TI93617022 


T1938617626 
TI93617627 
TI93617628 
TI93617630 
T193617631 
T198617632 
TI93617633 


T193611761 
TI93612305 


TI93612940 
T193612780 
T193611205 
TI93612361 
T1I98612327 
T193612306 
T193612362 
T1I93612328 
TI93611322 
7193612158 
TI93610903 
TI93616429 
TIS3617549 


DE93766028 


T193613046 
T193613047 
T1938613048 
T193616871 
7193616872 
T193613550 
7193613551 
TI93613552 
T193613433 
TI93613421 
TI93612966 
T193612967 
7193613017 
TI93613816 
TI93616975 
TI938616958 
TI93613018 
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Ic— 


Report 
Number 


92/260 
92/261 
92/262 
92/263 
92/264 
92/265 
92/266 
92/269 
92/270 
92/271 

92/272 
92/273 
92/274 
92/275 
92/276 
92/277 
92/278 
92/279 
92/280 
92/281 

92/282 
92/283 
92/287 
92/288 
92/289 
92/290 
92/292 
92/294 
92/295 
92/297 
92/298 
92/299 
92/300 
92/301 

92/302 
92/303 
92/304 
92/305 
92/306 
92/307 
92/308 
92/309 
92/310 
92/311 

92/312 
92/313 
92/314 
92/316 
92/318 
92/320 
92/321 

92/322 
92/325 
92/326 
92/327 
92/328 
92/329 
92/330 
92/333 
92/334 
92/335 
92/336 
92/337 
92/338 
92/339 
92/340 
92/341 
92/342 
92/343 
92/344 
92/345 
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Abstract 
Number 


18:10637 
18:11155 
18:10638 
18:10639 
18:10640 
18:10581 
18:10582 
18:10641 
18:10642 
18:9406 
18:10749 
18:10846 
18:11314 
18:10643 
18:11274 
18:11251 
18:11144 
18:10682 
18:10644 
18:10645 
18:11219 
18:11220 
18:11200 
18:10750 
18:10751 
18:11315 
18:10683 
18:11231 
18:11552 
18:10646 
18:10583 
18:11181 
18:11182 
18:10752 
18:10684 
18:11201 
18:10584 
18:9618 
18:10585 
18:10647 
18:10648 
18:11252 
18:11171 
18:11183 
18:10847 
18:11172 
18:11173 
18:10753 
18:11146 
18:11147 
18:11148 
18:10649 
18:10650 
18:10685 
18:9407 
18:10754 
18:11184 
18:10686 
18:10586 
18:11185 
18:11131 
18:10687 
18:9729 
18:10755 
18:10587 
18:10651 
18:9673 
18:10848 
18:10588 
18:9561 
18:10688 
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Source of 
Availability 


OSTI; 
OSTI; 
OSTI; 
OSTI:; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OST]; 
OSTI; 
OSTI; 
OSTI:; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI:; 
OSTI; 
OSTI:; 
OSTI:; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI:; 
OSTI; 
OSTI; 
OSTI; 
OSTI:; 
OSTI; 
OSTI; 
OSTI; 
OSTI:; 
OSTI; 
OSTI; 
OSTI:; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 


NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 


) 
) 
NTIS (US Sales Only); 
) 


NTIS (US Sales Only); 


TIS (US Sales Only); 
NTIS (US Sales Only); 


NTIS (US Sales Only); 


NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only 
NTIS (US Sales Only 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only 
NTIS (US Sales Only 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 


) 
NTIS (US Sales Only); 
) 
) 
) 
) 


.; 
); 


); 
); 


( 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 


NIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


Order 
Number 


T193613019 
TI938613553 
TI93613020 
TI93613021 

TI93613022 
TI93612968 
TI93612969 
T193613023 
7193613024 
TI93610993 
7193613118 
T193613162 
193613687 
T193613025 
T193614017 
TI938613987 
TI93613535 
TI938613092 
TI93613026 
TI93613027 
T193613910 
7193613911 

T1I93617051 

TI93616861 

TI93616862 
7193613723 
TI93613049 
TIS3613981 

T193612916 
TI93613028 
TI93612970 
TI93617047 
7193613817 
7193613119 
TI98613050 
TI938613828 
7193612971 

T193611231 

T193616815 
TI93613029 
T193613030 
TI93613988 
TI93613642 
TI93613818 
T193616873 
TI93613643 
TI93613644 
TI93613149 
TI93613538 
TI93613539 
T193613540 
T193613031 

TI93616837 
T1938613111 

T193610974 
TI193613120 
T1I93613819 
7193613051 

TI93616816 
T193613820 
TI93617000 
T193616843 
TI93616009 
TI93616863 
T193616817 
T193616838 
TI93615987 
TI93616883 
TI93616818 
TI93616188 
TI93616844 





Report 
Number 


92/346 
92/348 
92/349 
92/350 
92/351 
92/354 
92/355 
92/356 
92/357 
92/358 
92/359 
92/360 
92/361 
92/362 
92/363 
92/365 
92/366 
92/367 
92/368 
92/369 
92/372 
92/373 
92/375 
92/376 
92/377 
92/378 
92/380 
92/382 
92/383 
92/392 
92/396 
92/400 
IEN— 
24/91 
IFP— 
40119 
IFSR- 
585 
IFT-P— 
016/92 
iFVE-OEF— 
92-16 
IFVE-OMVT- 
90-110 
IFVE-ONF— 
91-191 
92-1 
IFVE-OTF— 
91-171 
92-23 
92-31. 
92-5. 
IG— 
92/01 
IHEP-OTF— 
92-5 
92-23. 
92-31 
iIKE- 
4-134 
INCT— 


2108/V/C/A 


INEL/MISC— 
92055 
92065 
92068 
92105 

INFN-AE-— 
92/12 

INFO— 

0313 


Abstract 
Number 


18:10689 
18:11156 
18:11132 
18:10652 
18:10589 
18:10690 
18:10691 
18:9619 

18:9620 

18:11253 
18:11254 
18:11255 
18:11256 
18:11257 
18:10590 
18:11064 
18:7949 

18:11186 
18:10756 
18:10849 
18:10692 
18:11258 
18:11259 
18:11232 
18:11260 
18:11261 
18:11262 
18:10850 
18:11149 
18:10591 
18:10693 
18:10592 


18:11133 
18:7729 

18:10620 
18:10694 
18:10851 
18:11600 


18:10921 
18:10852 


18:10757 
18:10853 
18:10758 
18:10695 
18:10318 
18:10695 
18:10853 
18:10758 
18:9245 
18:9674 
18:9346 
18:7950 
18:7918 
18:7919 
18:10043 


18:8688 


Source of 
Availability 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OST}; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only) 

See DOE/ET/53088-585 

OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
See IHEP-OTF—92-31 
See IHEP-OTF—-92-5 


OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 
See IFVE-OTF-92-23 

OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only); INIS 
See DOE/ID—10385-Rev. 

OSTI; NTIS; INIS; GPO Dep. 

See DOE/LLW-151 

See DOE/LLW-155 

See BNL-48136 


OSTI; NTIS (US Sales Only); INIS 


Order 
Number 


TI93616845 
T1I93617007 
TI98617001 
TI98616839 
TI93616819 
TI93616846 
TI98616847 
198616212 
7193616213 
7198617134 
TI93617892 
T1I938617135 
7193617136 
7198617137 
TI938616820 
T193616991 
T193617052 
7193617048 
TI93616864 
T1938616876 
TI93616848 
T198617138 
71938617139 
7198617127 
T1938617129 
7193617130 
TI98617131 
TI93616884 
TI98617004 
T198616821 
TI98616849 
TI93616822 


TiI93613520 


T193759516 


TI93613093 
TIS3616890 
7193617634 


TI98616895 
TI98616878 


T193616867 
T193616886 


T198614872 
TI93616842 
TI93616868 
DE93758506 


TI938616000 


DE93001935 MF-902 


TI93612449 
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Abstract 
Number 


18:8689 
18:8172 
18:8690 
18:10440 
18:10441 
18:8691 
18:10570 
18:10442 
18:10443 
18:7951 
18:10319 
18:8692 
18:7952 
18:8693 
18:10251 
18:8818 


18:9408 
18:10070 
18:10071 
18:10072 
18:8173 
18:9675 
18:9749 
18:10073 
18:9676 
18:10193 
18:11553 
18:10400 
18:11065 
18:9677 
18:10444 
18:10445 
18:10446 
18:10447 
18:10448 
18:10401 
18:9750 


18:8591 
18:9086 
18:7787 
18:10449 
18:10252 
18:10450 


18:10451 


18:9470 

18:10787 
18:10867 
18:10868 
18:11227 
18:9930 

18:9804 

18:11417 
18:10869 
18:11318 
18:10594 


18:11610 
18:8108 
18:8780 
18:8109 
18:9008 
18:7955 
18:7956 
18:7957 
18:11458 
18:7798 


ERA Vol. 18, No. 4 


Source of 
Availability 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS; INIS 
OSTI; NTIS (US Sales Only); INIS 


); 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 
); 


OSTI; NTIS (US Sales Only 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


Order 
Number 


TI93612450 
T1I93612051 
T1I93612451 
TI93611496 
7193611718 
T193612452 
T193614211 

TI93611762 
7193611533 
T1I93612749 
7193611374 
TI93612453 
TI93612750 
7193612454 
T198611341 

T1I93612270 


TI93610916 
T1I93612638 
TI93612524 
TI93612639 
TI93612064 
T1I93610549 
T1938610854 
TI98612640 
TI938610550 
TI98614222 
7193612917 
TI938614235 
TI98614549 
TI93610551 
7193611719 
TI93614226 
TI93614923 
7193611484 
TI93611485 
TI93611638 
T1I93610855 


TI93616760 
TI93616792 
TI93610893 
TI93612943 
T193614854 
T1938617358 


DE93764166 


TI93610931 
T1I93613150 
7193613170 
7193613171 
T193613913 
7193612177 
7193612143 
T193613786 
7193613172 
TI98614565 
7193614525 


TI93612890 
DE93609770 
DE93609751 
DE93609763 
DE93609773 
TI93612751 
7193612752 
T1I93612753 
TI93612946 
T1I93617255 


Distribution 
Category 





Report 
Number 


INIS-mf- 
13374 
13381 
13382 
13383 
13384 
13385 
13393 
13397 
13398 
13400 
13401 
13402 
13403 
13404 
13405 
13406 
13408 
13409 
13410 
13471 
13412 
13413 
13414 
13415 
13416 
13417 
13418 
13419 
13420 
13421 
13422 
13423 
13424 
13425 
13426 
13427 
13428 
13429 
13431 
13432 
13433 
13436 
13437 
13443 
13444 
13446 
13447 
13451 
14108 
14109 
14110 
14111 
14113 
14115 
14120 

INP-MSU- 
91-40-244 
91-41-245 
91-42-236 
91-45-249 
92-12-261 
92-13-262 
92-14-263 
92-15-264 

INPE- 

5405 

INS— 

0-93-01 
897 
898 


Abstract 
Number 


18:10452 
18:7801 
18:10759 
18:10321 
18:10253 
18:11451 
18:9686 
18:11134 
18:9409 
18:8791 
18:8799 
18:8800 
18:10491 
18:8036 
18:11456 
18:8891 
18:11609 
18:9144 
18:9145 
18:9902 
18:8764 
18:8765 
18:8766 
18:8767 
18:8768 
18:11414 
18:9118 
18:9119 
18:9120 
18:8596 
18:8597 
18:11415 
18:9888 
18:9889 
18:9890 
18:11416 
18:10669 
18:10670 
18:10405 
18:10406 
18:8277 
18:9687 
18:11602 
18:10408 
18:10409 
18:10410 
18:7816 
18:11457 
18:8660 
18:9356 
18:9903 
18:9803 
18:10254 
18:8962 
18:10323 


18:11101 
18:11007 
18:10788 
18:10870 
18:10699 
18:10700 
18:10701 
18:10702 


18:10147 
18:11459 


18:9904 
18:9971 


Source of 
Availability 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI (Free of Charge) 


OSTI; NTIS; INIS 
OSTI; NTIS; INIS 


GPO 
Dep. 


Order 
Number 


DE93609131 
DE93608924 
T193612893 
T193611360 
7193611272 
TI938612944 
TI93614759 
DE93610131 
TI98610856 
T193611889 
TI93610781 
TI93610782 
TI98611763 
TI93611709 
T193612945 
TI93616344 
T1I93612889 
TI93611852 
7193611853 
TI93612165 
T193614402 
T193612455 
T193614403 
T1938612456 
7198612457 
T193613784 
T193612802 
T193612803 
TI93612804 
T193612329 
T198612330 
7193614576 
T193614303 
TI93614304 
TI93614305 
T193613785 
T1I93613038 
Ti938614529 
7193611651 
T193614233 
TI98615519 
T193615942 
7193616797 
T193614958 
TI93614959 
T193614963 
7193617178 
T193617637 
DE93758704 
DE93766414 
DE93766105 
DE93766102 
DE93766079 
DE93766080 
DE93766488 


TI93616992 
TI9S3616909 
TI93616869 
T1I93616879 
TI93616857 
T193613094 
T193613095 
Ti93613096 


Ti93614476 
TIS3005853 


DE93764370 
DE93764373 
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INS— 


Report Abstract Source of Order 


Distribution 
Number Number Availability 


Number Category 


900 18:9931 OSTI; NTIS; INIS DE93764378 

928 18:10871 OSTI; NTIS; INIS DE93764375 
INS-T- 

509 18:11460 OSTI; NTIS; INIS DE93764368 

510 18:9972 OSTI; NTIS; INIS DE93764438 

511 18:9932 OSTI; NTIS; INIS DE93764430 

512 18:9973 OSTI; NTIS; INIS DE93764435 
INT- 


246/PS 18:11319 | OSTI; NTIS (US Sales Only); INIS 7193617036 
IPNO-DRE- 
91-08 18:10595  OSTI; NTIS (US Sales Only); INIS 7193617643 
92-15 18:10596  OSTI; NTIS (US Sales Only); INIS 7193617644 
IPNO-TH- 
91-27 18:10703  OSTI; NTIS (US Sales Only); INIS 7193617651 
91-79 18:10704  OSTI; NTIS (US Sales Only); INIS 7193617652 
91-81 18:10705  OSTI; NTIS (US Sales Only); INIS 7193617653 
92-52 18:11008 | OSTI; NTIS (US Sales Only); INIS 1193617726 
IPP- 


4/257 18:11320 OSTI; NTIS (US Sales Only); INIS DE93766168 
IPPCZ- 
316 18:11321 | OSTI; NTIS (US Sales Only); INIS 7193613701 
317 18:11322 | OSTI; NTIS (US Sales Only); INIS 7193613724 
318 18:11323 | OSTI; NTIS (US Sales Only); INIS TI938613670 
319 18:11324 | OSTI; NTIS (US Sales Only); INIS 7193613725 
320 18:11325  OSTI; NTIS (US Sales Only); INIS 7198613702 
IRF 


208 18:10653 OSTI; NTIS; INIS TI93611405 

is— 
5078 18:8100 OSTI; NTIS; GPO Dep. 

5082 18:10325 OSTI; NTIS; INIS; GPO Dep. 

IS-M- 

722 18:9574 OSTI; NTIS; INIS; GPO Dep. 

723 18:9697 OSTI; NTIS; GPO Dep. 

728 18:7528 OSTI; NTIS; GPO Dep. 

731 18:9575 OSTI; NTIS; INIS; GPO Dep. 

732 18:9576 OSTI; NTIS; INIS; GPO Dep. 


DE93004472 MF-900 
DE93004462 MF-902 


mim 
—_ 


DES3004469 MF-404 
DE93004475 MF-706 
DES93004470 MF-102 
DE93004453 MF-404 
DE93004444 MF-404; 

MF-406 
DE93004445 MF-404; 

MF-406 
DE93004476 MF-404 
DE93004466 MF-404 
DE93004464 MF-404 
DE93004465 MF-404 


mmmm im 
a st 


733 18:9577 OSTI; NTIS; INIS; GPO Dep. 


8 8 88888 88 


734 18:9204 OSTI; NTIS; GPO Dep. 
735 18:9628 OSTI; NTIS; INIS; GPO Dep. 
736 18:9629 OSTI; NTIS; GPO Dep. 
737 18:9578 OSTI; NTIS; INIS; GPO Dep. 
Is-T- 
1548 18:9730 OSTI; NTIS; GPO Dep. 
1568 18:9471 OSTI; NTIS; GPO Dep. 
1581 18:9861 OSTI; NTIS; GPO Dep. 
1615 18:9731 OSTI; NTIS; GPO Dep. 
1619 18:9472 OSTI; NTIS; GPO Dep. 
1634 18:9862 OSTI; NTIS; GPO Dep. 
1638 18:9732 OSTI; NTIS; GPO Dep. 
iso- 
143-Del. 18:7849 OSTI; NTIS (US Sales Only); GPO Dep. 
276-Del. 18:7850 OSTI; NTIS (US Sales Only); GPO Dep. 
315-Del. 18:7851 OSTI; NTIS (US Sales Only); GPO Dep. 
428-Del. 18:7852 OSTI; NTIS (US Sales Only); GPO Dep. 
476-Del. 18:7853 OSTI; NTIS (US Sales Only); GPO Dep. 
512-Del. 18:7854 OSTI; NTIS (US Sales Only); GPO Dep. 
610-Del. 18:7855 OSTI; NTIS (US Sales Only); GPO Dep. 
707-Del. 18:7856 OSTI; NTIS (US Sales Only); GPO Dep. 
708-Del. 18:7857 OSTI; NTIS (US Sales Only); GPO Dep. 
709-Del. 18:7858 OSTI; NTIS (US Sales Only); GPO Dep. 
710-Del. 18:7859 OSTI; NTIS (US Sales Only); GPO Dep. 
711-Del. 18:7860 OSTI; NTIS (US Sales Only); GPO Dep. 
89-Del. 18:7848 OSTI; NTIS (US Sales Only); GPO Dep. 
IsPO- 


349 18:10111 See LA-12479-M 
ITER-IL-FC— 

2.4-0-8. 18:11384 See CFFTP-G-9015 

8.1-0-18. 18:11394 See CFFTP-G—90103 

9.2-0-33. 18:11393 See CFFTP-G-90102 


mmmm m 
-~A A 


DE93004799 MF-401 
DE93004733 MF-404 
DE93006247 MF-404 
DE93004800 MF-401 
DE93006248 MF-404 
DE93006303 MF-404 
DE93006244 MF-401 


oe ee a ee 


DES3006685 MF-510 
DE93006686 MF-510 
DE93006687 MF-510 
DE93006689 MF-510 
DE93006690 MF-510 
DE93006691 MF-510 
DE93006692 MF-510 
DE93006693 MF-510 
DE93006694 MF-510 
DE93006695 MF-510 
DES93006696 MF-510 
DE93006697 MF-510 
DE93006684 MF-510 


mommmmmmmmmmmm mmmmmmm 
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1060 ERA Vol. 18, No. 4 





Report 
Number 


TR 
91-50 
91-71 
91-73 
91-74 
91-75 
92-2 


Abstract 
Number 


18:10706 
18:11326 
18:11327 
18:11273 
18:11328 
18:11033 
18:10597 


18:10197 


18:10789 
18:10599 
18:10711 
18:11034 
18:11035 
18:10872 
18:11329 
18:11330 
18:10707 
18:10708 
18:10709 
18:10873 
18:10874 
18:10598 
18:11167 
18:10710 
18:11331 
18:10875 
18:10876 
18:10790 
18:10877 
18:10791 
18:10712 
18:11332 
18:11333 
18:11334 
18:11335 
18:11336 
18:11337 
18:10713 
18:10878 
18:11338 
18:10879 


18:8315 
18:8258 
18:9113 
18:8259 
18:8316 
18:9246 
18:9630 


18:7712 


18:10600 
18:11009 


18:11418 
18:11419 
18:11339 
18:11420 
18:11421 
18:11559 
18:9905 

18:10492 
18:11422 
18:11340 
18:11423 
18:10198 
18:10493 


Source of 
Availability 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NT!S (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS 
OSTI; NTIS; INIS 
OST; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 


OSTI; NTIS; INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 


GPO 
Dep. 


Order 
Number 


TI93617654 
TI93617842 
7193617843 
TI98617895 
T193617820 
TI938617729 
Ti98617645 


DE93761276 


T1I938617679 
TI93617646 
TI93617649 
T1I93617730 
7198617731 
TI93617689 
TI98617862 
T193617844 
TI9S3617655 
TI9S8617656 
TI93617657 
TI93617690 
T!93617691 

TI938617647 
TI938617758 
TIS8617658 
T198617845 
TI93617694 
TI93617697 
T1I93617680 
TI93617692 
TI93617681 

T1I98617650 
TI93617846 
T1I98617847 
TI98617848 
TI93617849 
TI98617850 
T193617851 

TI93617659 
T1I98617693 
T193617852 
TI93617695 


DE93761330 
DE93761334 
DE93761337 
DE93761340 
DE93761343 
DE93761346 
DE93761349 


DE93761298 


TI93612973 
T1I93613279 


DE93764390 
DE93764385 
DE93764388 
DE93764440 
DE93764397 
DE93764470 
DE93764433 
DE93764442 
DE93764445 
DE93764418 
DE93764468 
DE93764415 
DE93764471 


JAER-M- 


Distribution 
Category 
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JAER-M— 











Report Abstract Source of GPO Order Distribution 
Number Number Availability Dep. Number Category 
92-135 18:11424 OSTI; NTIS; INIS DE93764160 
92-136 18:11425 OSTI; NTIS; INIS DE93764413 
92-137 18:9473 OSTI; NTIS; INIS DE93764469 
92-140 18:11426 OSTI; NTIS; INIS DE93764162 
92-141 18:7819 OSTI; NTIS; INIS DE93764164 
92-143 18:11427  OSTI; NTIS; INIS DE93764155 
92-145 18:11428 OSTI; NTIS; INIS DE93764151 
92-148 18:9474 OSTI; NTIS; INIS DE93764158 
92-153 18:11341 OSTI; NTIS; INIS DE93764491 
92-156 18:11342 OSTI; NTIS; INIS DE93764493 
92-157 18:10035 OSTI; NTIS; INIS DE93764492 
92-159 18:11343 OSTI; NTIS; INIS DE93764494 
92-161 18:7958 OSTI; NTIS; INIS DE93764507 
92-165 18:9475 OSTI; NTIS; INIS DE93764495 
92-166 18:9476 OSTI; NTIS; INIS DE93764496 
92-168 18:11344 OSTI; NTIS; INIS DE93764153 
92-169 18:9477 OSTI; NTIS; INIS DE93764497 
JET-R- 
92-08 18:11345 OSTI; NTIS (US Sales Only); INIS T193617026 
JINR- 
13-91-274 18:10086 OSTI; NTIS (US Sales Only); INIS TI93616648 
13-91-279 18:10140 OSTI; NTIS (US Sales Only); INIS TI93616686 
14-91-388 18:11136 | OSTI; NTIS (US Sales Only); INIS TI93613529 
9-91-461 18:9976 OSTI; NTIS (US Sales Only); INIS TI93616548 
9-91-535 18:9977 OSTI; NTIS (US Sales Only); INIS TI93616549 
JINR-E- 
1-91-307 18:11105 OSTI; NTIS (US Sales Only); INIS 71938613422 
1-91-323 18:11106 | OSTI; NTIS (US Sales Only); INIS TIS3613434 
1-91-332 18:11107  OSTI; NTIS (US Sales Only); INIS T193613364 
1-91-376 18:10931 OSTI; NTIS (US Sales Only); INIS T1I93616893 
1-91-386 18:11108 | OSTI; NTIS (US Sales Only); INIS TI938613495 
1-91-390 18:10087 OSTI; NTIS (US Sales Only); INIS TIS3616654 
1-91-404 18:11109 OSTI; NTIS (US Sales Only); INIS TI93613496 
1-91-484 18:10088 OSTI; NTIS (US Sales Only); INIS T193612608 
1-91-490 18:11110 | OSTI; NTIS (US Sales Only); INIS TI93616993 
1-91-572 18:10089 OSTI; NTIS (US Sales Only); INIS TI93612609 
10-91-8374 18:10090  OSTI; NTIS (US Sales Only); INIS TI93616655 
10-91-507 18:10091  OSTI; NTIS (US Sales Only); INIS TI93612610 
10-91-567 18:10092 OSTI; NTIS (US Sales Only); INIS TI93616656 
11-91-487 18:11560 OSTI; NTIS (US Sales Only); INIS TI93612903 
13-91-474 18:10093 OSTI; NTIS (US Sales Only); INIS 7198612611 
13-91-486 18:10094 OSTI; NTIS (US Sales Only); INIS TI93612612 
13-91-5238 18:10095  OSTI; NTIS (US Sales Only); INIS TI93616643 
13-91-524 18:10096  OSTI; NTIS (US Sales Only); INIS TI93616644 
14-91-519 18:11215 | OSTI; NTIS (US Sales Only); INIS TI93617053 
14-91-542 18:11263  OSTI; NTIS (US Sales Only); INIS T198616559 
15-91-504 18:10097 OSTI; NTIS (US Sales Only); INIS TIS3612579 
17-91-438 18:11264 | OSTI; NTIS (US Sales Only); INIS T1938617140 
18-91-549 18:9733 OSTI; NTIS (US Sales Only); INIS TI93610763 
2-91-356 18:10880 OSTI; NTIS (US Sales Only); INIS TI93613183 
2-91-375 18:10881 OSTI; NTIS (US Sales Only); INIS TI93613184 
2-91-442 18:10882 OSTI; NTIS (US Sales Only); INIS 7193613185 
2-91-464 18:10715 OSTI; NTIS (US Sales Only); INIS TI93616850 
2-91-497 18:10716 | OSTI; NTIS (US Sales Only); INIS TI93613052 
2-91-506 18:10717 OSTI; NTIS (US Sales Only); INIS T1I93613053 
2-91-5314 18:10932 OSTI; NTIS (US Sales Only); INIS T198616891 
2-91-536 18:10718 | OSTI; NTIS (US Sales Only); INIS TI9S38616858 
2-91-546 18:10933  OSTI; NTIS (US Sales Only); INIS TI93616894 
2-91-566 18:10719 | OSTI; NTIS (US Sales Only); INIS TI93616851 
2-92-6 18:10883  OSTI; NTIS (US Sales Only); INIS TI93616880 
2-92-16 18:10884 OSTI; NTIS (US Sales Only); INIS TI93616889 
2-92-19 18:10720  OSTI; NTIS (US Sales Only); INIS TI93616852 
2-92-20 18:10601 OSTI; NTIS (US Sales Only); INIS 7193612974 
3-91-413 18:8801 OSTI; NTIS (US Sales Only); INIS TIS93612250 
3-91-414 18:8802 OSTI; NTIS (US Sales Only); INIS TI93616571 
4-91-303 18:11228 | OSTI; NTIS (US Sales Only); INIS 7193613914 
4-91-370 18:11174 OST; NTIS (US Sales Only); INIS TI93613645 
4-91-379 18:10602 OSTI; NTIS (US Sales Only); INIS T193612975 
4-91-418 18:10603  OSTI; NTIS (US Sales Only); INIS T193612976 
4-91-425 18:10654 OSTI; NTIS (US Sales Only); INIS T1I93613032 
4-91-467 18:10604  OSTI; NTIS (US Sales Only); INIS T193612977 
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Report 
Number 


4-91-500 
4-91-501 
4-91-574 
4-92-9 
5-91-466 
6-92-17 
8-91-369 
JINR-R— 
1-91-264 
1-91-394 
1-91-528 
1-92-13 
10-91-308 
10-91-311 
10-91-482 
10-91-483 
10-92-1 
11-91-357 
11-91-363 
13-91-280 
13-91-343 
13-91 -380 
13-91-508 
13-91-515 
13-91-556 
13-92-18 
14-91-144 
14-91-502 
14-91-503 
14-91-516 
14-91-529 
16-91-459 
2-91-416 
2-91-505 
3-91-415 
3-91-450 
3-91-521 
4-91-561 
6-91-557 
6-91-568 
7-91-565 
8-91-509 
8-91-510 
9-91-479 
9-91-480 
9-91-555 
9-91-558 
Jue 
2574 
2586 
2596 
2618 
2625 
2633 
2645 
2666 
2669 
K/CSD/INF— 
92/27 
K/CSD/TM- 


KANUPP-STR- 


92-3 
KAPL- 
4739 
4740 
KCP- 
613-4825 
613-4866 


Abstract 
Number 


18:10721 
18:10722 
18:10792 
18:10885 
18:10605 
18:11012 
18:10617 


18:10098 
18:11111 
18:11112 
18:11113 
18:11561 
18:10101 
18:11562 
18:11563 
18:11564 
18:11565 
18:11566 
18:10102 
18:10103 
18:10104 
18:11175 
18:10105 
18:9984 

18:10106 
18:11265 
18:9698 

18:10255 
18:9699 

18:10107 
18:10494 
18:10606 
18:10099 
18:11137 
18:11216 
18:10934 
18:11114 
18:9934 

18:11025 
18:10100 
18:9978 

18:9979 

18:9980 

18:9981 

18:9982 

18:9983 


18:10141 
18:9845 
18:9009 
18:8674 
18:7959 
18:9985 
18:10108 
18:9010 
18:9011 


18:11567 
18:9480 
18:10200 
18:8877 


18:9846 
18:9734 


18:9879 
18:9806 


Source of 
Availability 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OST}; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


Order 
Number 


TI93613054 
TI938613097 
TI93616865 
T1I93616887 
T1I93612978 
TI93613280 
TI93616829 


TI93616657 
T1938613423 
T1I93616946 
T193613382 
T193612918 
TI93616661 
TI93616800 
T1I938612904 
TI93616801 
T193612905 
TI93616804 
TI93616662 
TI93616663 
TI93616664 
TI93617023 
7193617533 
TI93616552 
TI93616665 
7193617144 
TI93615956 
7193611273 
TI93610552 
TI93616645 
T193611764 
T193612979 
T1I938616646 
TI93613521 
T193617054 
Ti938613244 
TI93616939 
T193616534 
T1938613334 
T193616647 
TI93612222 
TI93616553 
TI938616546 
TI93616547 
TI93616540 
TI93616560 


DE93758692 
DE93766023 
DE93766113 
DE93766029 
DE93766171 
DE93758662 
DE93758627 
DE93758432 
DE93758630 


DE93006037 
DE93005887 
DE93001657 
7193617478 


DE93006255 
DE93006254 


DE93006040 
DE93006043 


KCP- 


Distribution 
Category 


PC-506 
PC-501 


PC-706 
PC-706 


ERA Vol. 18, No. 4 1063 





KCP-— 


Report 
Number 


613-4868 
613-4870 
613-4939 
613-4941 
613-4970 
613-4971 
613-4985 
613-4996 
613-4999 
KEK- 
92-4 
92-5 
92-6 
92-7 
92-8 
92-10 
92-12 
92-13 
92-14 
KEK-PROC— 
92-4 
92-9 
KEMAKTA-AR-— 
92-10 
KFK- 
4889 
4921 
5005 
5058 
KFK-PEF— 
96 
KFKE- 
1991-34/J,K 
1991-36/G 
1991-37/A 
1991-38/G 
1991-41/K 
1991-42/A 
1991-42/B 
1992-02/A 
1992-07/A 
1992-09/G 
1992-10/A+B 
1992-11/A 
KFTE- 
90-6 
KlYal- 


109 
115 
117 
118 
120 
123 


Abstract 
Number 


18:10166 
18:9307 
18:9880 
18:10167 
18:9881 
18:9807 
18:9631 
18:9479 
18:9808 


18:10036 
18:10037 
18:9935 
18:9936 
18:9937 
18:9986 
18:9938 
18:10038 
18:9987 


18:9988 
18:10886 


18:8081 


18:8837 
18:9012 
18:9847 
18:9848 


18:10199 


18:9772 

18:10148 
18:10887 
18:8812 

18:10499 
18:10723 
18:10724 
18:10888 
18:10889 
18:8878 

18:10607 
18:11026 


18:10725 


18:9939 
18:9481 
18:11346 
18:9773 
18:11036 
18:9482 
18:9940 
18:9483 
18:8879 
18:10109 
18:11037 
18:10504 
18:11217 
18:9989 
18:9990 
18:11138 


18:9308 
18:7635 
18:8260 
18:9223 
18:8824 
18:9190 
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Source of 
Availability 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OST}; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 


OSTI; NTIS; INIS 
OSTI; NTIS; INIS 


OSTI; NTIS; INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only) 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS 


o® 
DDH 
PO 


mmmMmmMmMmmmmm 
888888888 


Order 
Number 


DE93004910 
DE93005484 
DE93005840 
DE93006258 
DE93005838 
DE93006600 
DE93005839 
DE93006041 
DE93006042 


DE93764498 
DE93764499 
DE93764500 
DE93764502 
DE93764501 
DE93764503 
DE93764504 
DE93764505 
DE93764506 


DE93764168 
DE93754139 


T193617349 


DE93766030 
DE93766022 
DE93766031 
DE93758687 


DE93766032 


1193610777 
7193612677 
7193613186 
TI93612256 
7198611765 
TI98613055 
TI93613056 
TI98613219 
T193614536 
TI93612307 
TIS3612980 
TI93613335 


TI93613098 


7193617449 
TI93617200 
TI93617863 
7193617174 
7193617732 
7193617201 
7193617448 
TI93617202 
TI93617480 
7193617529 
7193617733 
T193617319 
T1I93617882 
T1I93617462 
TI93617463 
7193617741 


DE93761281 
DE93761289 
DE93761292 
DE93761278 
7193612271 

DE93761284 


Distribution 
Category 


PC-706 
PC-706 
PC-706 
PC-706 
PC-701 
PC-706 
PC-706 
PC-706 
PC-706 





Report 
Number 


12181-MS 
12378 

12381-MS 
12394-MS 
12405-MS 
12433 

12437-PR 


12452-MS 
12457-T 
1245S-MS 
12469-MS 
12479-M 
12496-MS 
12501-PR 
12504-MS 
LA-SUB- 

92-10-Pt.2 
92-10-Pt.3 
93-2 

93-7 


93-9 
93-18 


LA-UR-— 
92-1879 
92-2349 
92-2909 
92-3169 


92-3232 
92-3235 
92-3242 


92-3280 
92-3309 
92-3480 


92-3485 
92-3507 


92-3513 
92-3521 


92-3526 
92-3549 
92-3587 


92-3604 
92-3618 
92-3635 


92-3645 
92-3810 
92-3811 
92-3815 
92-3821 
92-3912 
92-3977 


92-3980 
92-3992 


92-4006 
92-4025 
92-4029 
92-4030 


Abstract 
Number 


18:9166 


18:9637 
18:9700 
18:9774 
18:11168 
18:9484 
18:11139 
18:10572 


18:11140 
18:10890 
18:8827 

18:10110 
18:10111 
18:10112 
18:10573 
18:8101 


18:7963 
18:7964 
18:8499 
18:9882 


18:9579 
18:9991 


18:9809 

18:11141 
18:10201 
18:10256 


18:9632 
18:10656 
18:11266 


18:9013 
18:9863 
18:10374 


18:10168 
18:7965 


18:8777 
18:9014 


18:9580 
18:7966 
18:10509 


18:10657 
18:8778 
18:9309 


18:10875 
18:9864 
18:9865 
18:9485 
18:10658 
18:9701 
18:7967 


18:10336 
18:10659 


18:10660 
18:10162 
18:9735 
18:9736 


Source of 
Availability 


OSTI; NTIS 


See NUREG/CR-5755 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


See NUREG/CR-5948 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


: GPO Dep. 


GPO 
Dep. 


mm mmmm mmmimm mm mmmmmim 
% ‘ . . s . . ot at ee ot ob ab ot oh ot — — kb tk ek ok ee ee —_ — SS es 
888 88 88 888 888 8888 


—_ = 


— ok ot —_ 


> ok 


mmmm mim mmmmmmm mmm mm m mm mm mmm mmm mmimim 
—_ eee et et et —_ 


a ot ot ot 


88 8888 88e88 88 BBssss 


888 


$888 88 B888ssss 


Order 
Number 


DE93761295 


DE93003593 
DE93006153 
DES3006095 
DE93006536 
DES3005665 
DE93005043 


DE93006263 
DE93004984 


DE93004787 
DE93005837 
DE93006374 
DE93006821 
DE93005768 


DE93001295 
DE93001296 
DE93006332 
DE93006339 


DE93006336 
DE93006554 


DE92017527 
DE92018992 
DE93000793 
DE93000696 


DE93003694 
DE93003693 
DE93003697 


DE93003703 
DE93003741 
DE93003754 


DE93004845 
DE93003780 


DES3003779 
DE93003785 


DE93003792 
DE93003790 
DE93003807 


DE93003800 
DE93003797 
DE93003796 


DE93003795 
DE93003845 
DE93003846 
DES93003847 
DE93003849 
DE93003862 
DE93005456 


DES3005455 
DE93005454 


DE93005452 
DE93005451 
DE93005450 
DE93005449 


PC-701 
MF-731 
PC-700 
MF-704 
MF-910 
MF-410; 
MF-910 
MF-410 
MF-414 


MF-700 
MF-700 
MF-940 
MF-910 
MF-704 


MF-721 
MF-721 
MF-250 
MF-906; 
MF-910 
MF-310 
MF-404; 
MF-410 


MF-706 
MF-910 
MF-702 
MF-S40; 
MF-907 
MF-410 
MF-910 
MF-404; 
MF-406 


MF-706 
MF-908; 
MF-905 
MF-706 
MF-940; 
MF-907 
MF-743 
MF- 
1031 
MF-364 
MF-802 
MF-705; 
MF-708 
MF-910 
MF-528 
MF-908; 
MF-905 
MF-908 
MF-910 
MF-910 


MF-703 
MF-701 
MF-902; 
MF-940 
MF-908 
MF-700; 
MF-706 
MF-910 
MF-741 
MF-404 
MF-401; 
MF-402 
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LA-UR- 


Report Abstract Source of 


Order Distribution 
Number Number Availability 


Number Category 


oD 
v 
88 


92-4031 18:9737 OSTI; NTIS; GPO Dep. 


m 
8 


DE93005448 MF-401; 


92-4041 
92-4075 
92-4110 
92-4119 
92-4132 
92-4141 
92-4147 
92-4148 
92-4155 
92-4162 
92-4170 
92-4226 
92-4227 
92-4236 
92-4244 
92-4253 
92-4260 


92-4276 
92-4298 
92-4316 
92-4322 
92-4327 
92-4337 
92-4340 
92-4351 


92-4358 
92-4364 


92-4366 


18:9738 
18:10618 
18:9810 
18:10383 
18:9883 
18:9486 
18:9992 
18:9993 
18:10661 
18:10538 
18:11115 
18:11429 
18:9334 
18:10013 
18:10935 
18:11347 
18:9581 


18:9582 
18:9583 
18:9633 
18:9584 
18:9487 
18:10727 
18:9994 
18:11267 


18:10662 
18:11142 


18:9995 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
See SAND-92-2726C 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


eee ek eh ek ek eh ok od otk 


a oe oe a ee a —_ —- 


—_ 


DE93005447 
DE93005443 
DE93005442 
DE93005441 
DE93005440 
DE93005438 
DE93005437 
DE93005426 
DE93005436 
DE93005481 
DE93005482 
DE93005479 
DE93005478 


DE93005476 
DE93005475 
DE93005474 


DE93005473 
DE93005472 
DE93005471 
DE93005470 
DE9300£468 
DES3005467 
DE93005466 
DE93005465 


DE93005463 
DE93005461 


DE93005460 


MF-404 
MF-404 


MF-902 


MF-706 
MF-700 
MF-414 
MF-414 
MF-910 
MF-408 
MF-413 
MF-712 
MF-920 


MF-910 
MF-712 
MF-904; 
MF-906 
MF-404 
MF-904 
MF-370 
MF-366 
MF-910 
MF-910 
MF-414 
MF-906; 
MF-904 
MF-910 
MF-905; 
MF-940 


mm mm mmMmMmMmmmm mmm MMi MMM MMMM mMmmm 


8 88 Seeseeee 888 seeeseessssss 


92-4408 18:10341 | OSTI; NTIS; INIS; GPO Dep. 
LAMP- 

92/1 18:10608 OSTI; NTIS (US Sales Only); INIS TI93612981 

92/2 18:10655  OSTI; NTIS (US Sales Only); INIS TI93616840 

92/3 18:11150 | OSTI; NTIS (US Sales Only); INIS T193617005 

92/4 18:11151 OSTI; NTIS (US Sales Only); INIS T193617006 
LAPP-T— 


91-01 18:10726 OSTI; NTIS (US Sales Only); INIS 193617673 
LBL- 


DE93005457 MF-401 


30032 
32158 
32170 
32198 
32269 
32270 
32273 
32278 
32288 
32311 
32431-Rev. 
32447 
32517 
32667 
32736 
32776 
32802 
32813 
32838 
32863 
32877 
32912 
32913 
32931 
32932 
32934 
32935 


18:9247 
18:9248 
18:9249 
18:9250 
18:10113 
18:10114 
18:10115 
18:10116 
18:9996 
18:9585 
18:9193 
18:9180 
18:9251 
18:9121 
18:9252 
18:10376 
18:10342 
18:11430 
18:9224 
18:11568 
18:9739 
18:10117 
18:10936 
18:9253 
18:9702 
18:11569 
18:11570 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


888 


DE93004778 
DE93004720 
DE93004722 
DE93004770 
DE93004702 
DE93004703 
DE93004769 
DE930046390 
DE93004724 
DE93004716 
DE93004775 
DE93004780 
DE93004773 
DE93004781 
DE93004729 
DE93004774 
DE93004721 
DE93004710 
DE93002546 
DE93004717 
DE93004692 
DE93004696 
DE93004706 
DE93004730 
DE93004776 
DE93005962 
DE93004727 


MF-350 
MF-350 
MF-350 
MF-350 


MF-406 


MF-406 
MF-404 


MF-350 
MF-350 
MF-400 
MF-350 


MF-402 
MF-420 
MF-402 
MF-405 
MF-404 
MF-406 
MF-413 
MF-350 
MF-404 
MF-400 
MF-405 


a ab ah ab ob oh oh ob ok ah ok ob ok oh od ok oh oh th oh od oth ah od oh th ot ot 


32936 18:11571 OSTI; NTIS; GPO Dep. 


DE93004725 MF-405 
32937 18:10671 OSTI; NTIS; GPO Dep. 


DE93004767 MF-405 


Mmmm mmmmmMMM MMMM MMMM 


SSSSeesssssssssssesssessss 


_ 
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Report 
Number 


32951 
32965 
32977 
33009 
33028 
33066 
33077 
33078 
33088 
33103 
33525 
LBL-PUB— 
5355 
Lis— 
103 
104 
LITH-IFM-R- 
199 
LITH-MAT-R-— 
92-30 
LIU-TEK-LIC— 
1992-15 
1992-21 
LiYaF- 
1682 


LUNBDS-NBFB- 

1025-1-39-1992 
LUND-MPH- 

92-05 

92-06 
LUNFD6-NFFK- 

7134-1-37-1992 
LUNFD6-NFFL-— 

7071-1992 
LUTFD2-TFRT-— 

1036 

3212 
LUTMDN-TMVK-— 

3152-1-35-92 

3154-1-23-92 
LUTVDG-TVTG— 

1006 
LYCEN-T- 

9115 
MLM- 

3769 

3770 
MPI-PhE- 

92-06 

92-13 

92-14 

92-16 

92-17 

92-19 

92-20 

92-21 


Abstract 
Number 


18:11268 
18:11572 
18:9811 
18:11013 
18:9740 
18:10663 
18:11116 
18:11117 
18:9997 
18:9254 
18:10017 


18:7886 


18:10202 
18:10203 


18:8241 


18:9849 


18:9866 
18:9586 


18:11176 
18:8970 


18:10754 


18:9634 


18:11348 
18:11349 
18:11350 
18:11351 
18:11356 
18:10149 
18:11357 
18:11358 


18:10510 


18:10891 
18:11014 


18:11118 


18:10892 


18:11573 
18:9812 


18:9850 
18:9851 


18:10326 


18:10893 


18:10169 
18:9703 


18:10894 
18:10118 
18:10119 
18:11119 
18:11120 
18:10895 
18:10896 
18:11121 


Source of 
Availability 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 

See SLAC-PUB-5979 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 


OSTI; NTIS 
OSTI; NTIS; INIS 


OSTI; NTIS; INIS 
OSTI; NTIS; INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


See IC—92/328 

OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 


OSTI; NTIS; INIS 
OSTI; NTIS; INIS 


OSTI; NTIS; INIS 
OSTI; NTIS; INIS 


OSTI; NTIS; INIS 
OSTI; NTIS; INIS 


OSTI; NTIS 
OSTI; NTIS 


OSTI; NTIS; INIS 


OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


23 
Bo 


mmm mMmMmmmmmm 
a ee ee ee 


m 
8 


8888888888 


Order 
Number 


DE93004784 
DES3004694 
DE93004695 
DE93004726 
DE93004697 
DE93004704 
DE93004715 
DE93004709 
DE93005961 
DE93004719 


DE93002582 


DE93758414 
DE93758415 


DE93761481 
7193617429 


T1I93612241 
T1I93617206 


T1938617024 
TIS8616633 


7198617212 


7193613779 
T193613780 
T1I98613726 
T193613688 
T193613703 
7193617871 
7193613781 
T198613782 


TI938617296 


TI93617684 
T193617717 


7193617735 
T193617685 


T193612919 
TI938617444 


DE93761485 
DE93761483 


7193611358 
7193701125 


DE93004542 
DE93005794 


DE93766103 
DE93758543 
DE93758544 
DE93758541 
DE93758628 
DE93766342 
DE93758542 
DE93758540 


MP-PhE- 


Distribution 
Category 


MF-406 
MF-405 
MF-412 
MF-413 
MF-404 
MF-413 
MF-414 
MF-414 
MF-414 
MF-350 


MF-402 
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MRL- 


Report Abstract Source of Order Distribution 
Number Number Availability Number 


Category 
MRL- 


90-054(TR) 18:10204  OSTI; NTIS (US Sales Only); INIS 7193611376 


90-099(TR) 18:10205  OSTI; NTIS (US Sales Only); INIS 193611377 
MTC 


10038-11 18:7686 See DOE/MC/26288-3171 
10038-12 18:7541 See DOE/MC/26288-3172 


N- 
6-92-R202 
NAL-TM- 
644 
645 
NAL-TR- 
1138 
1139 
1140T 
1141T 
1142 
1143 
1147 
1148 
1151 
1152 
1153 
1158 
1162 
NDRL- 
3565 
NEDO-ITE- 
9102 
9103 
9110-5 
NEDO-OS- 
9102 
9105 
NEDO-P— 
9108 
9110 
9117 
9121 
9123 
9124 
9125 
NEL-DK-— 
1009 
1024 
1034 
1035 
1036 
1037 
1038 
1041 
1042 
1043 
1047 
1048 
1049 
1050 
1051 
1052 


18:9014 


18:9335 
18:9852 


18:9272 
18:11574 
18:9273 
18:9274 
18:9275 
18:9635 
18:9276 
18:9488 
18:9277 
18:9278 
18:9279 
18:9336 
18:9337 


18:9748 


18:9146 
18:9147 
18:9148 


18:8317 
18:9215 


18:9157 
18:8222 
18:8498 
18:9339 
18:8500 
18:9149 
18:9150 


18:9219 
18:8880 
18:10206 
18:7780 
18:9311 
18:9105 
18:9220 
18:8242 
18:9324 
18:8249 
18:9255 
18:10411 
18:8245 
18:8243 
18:10207 
18:9325 


See LA-UR-92-3521 


OSTI; NTIS 
OSTI; NTIS 


OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 


See DOE/ER/00038-3565 


OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 


OSTI; NTIS 
OSTI; NTIS 


OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 


OSTI; NTIS 


OSTI; NTIS; INIS 


OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 


OSTI; NTIS; INIS 


OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 


DE93767965 
DE93767966 


DE93767967 
DE93767968 
DE93767969 
DE93767970 
DE93767971 
DE93767972 
DE93767973 
DE93767974 
DE93767975 
DE93767976 
DE93767977 
DE93767978 
DE93767979 


DE93761914 
DE93761912 
DE93761910 


DE93761908 
DE93768429 


DE93768469 
DE93768470 
DE93768471 
DE93768472 
DE93768473 
DE93768474 
DE93768475 


DE93752789 
Ti93612308 

DE93761227 
DE93761217 
DE93761224 
DE93761212 
DE93761230 
DE93761232 
DE93761235 
DE93761113 
DE93761252 
DE93761260 
DE93761263 
DE93761265 
DE93761268 
DE93761270 


970 18:9587  OSTI; NTIS; INIS 7193611117 
997 18:10511 OSTI; NTIS; INIS 7193611766 
NELFE 


177 18:7968 OSTI; NTIS; INIS 7193612712 
NE-NO— 
292 18:10377 OSTI; NTIS; INIS T193615101 
294 18:10257  OSTI; NTIS; INIS 7193611274 
295 18:11461 OSTI; NTIS; INIS T1I93612947 
298 18:11270 OSTI; NTIS; INIS 7193615911 
305 18:10378 | OSTI; NTIS; INIS T193617404 
306 18:10379 OSTI; NTIS; INIS 7193617405 
307 18:8575 OSTI; NTIS DE93761360 
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Report 
Number 


308 

309 

310 

311 
NEL-SE- 

101 

109 

110 

99 
NERDI- 

0016. 
NER-TR- 

52 
NESC- 

392 

452 

902 

902 

9674 
NIFS— 

156 

158 

159 

161 

163 

165 
NilYaF-MGU— 

91-40-244. 

91-41-245. 

91-42-236. 

91-45-249. 

92-1-250 

92-12-261. 

92-13-262. 

92-14-263. 

92-15-264. 
NINR- 

E001-92 

E002-92 
NIPER- 

649 
NKS— 

90-2(rev.) 

90-2(rev.)(app.) 

92-2 

92-7 
NMP-EHA-— 

92-0063 
NRCN- 

533 
NREL/CP-— 

411-5184 
NREL/MK- 

411-4973 
NREL/TP- 

413-5270 

421-4944 

432-5027 

441-5245 

442-5225 

451-5191 

451-5192 

451-5265 

462-4860 

463-4771 


NSS/R- 


Abstract 
Number 


18:8482 
18:8576 
18:9151 
18:9152 


18:9176 
18:9181 
18:9182 
18:10512 


18:8610 


18:10258 


18:11548 
18:11549 
18:11541 
18:11542 
18:11538 


18:11359 
18:11360 
18:11431 
18:11432 
18:11361 
18:11362 


18:11101 
18:11007 
18:10788 
18:10870 
18:11038 
18:10699 
18:10700 
18:10701 
18:10702 


18:8178 
18:8971 


18:7730 


18:11462 
18:11463 
18:8082 
18:9015 


18:9813 
18:11192 
18:8318 
18:9201 


18:8319 
18:8244 
18:8472 
18:9202 
18:8561 
18:8320 
18:9588 
18:9636 
18:9203 
18:8268 


Source of 
Availability 


OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS; INIS 


OSTI; NTIS; INIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS; INIS 


See CNIC—00417 
OSTI; NTIS; INIS 


See ESTSC—0005631036000 

See ESTSC—000565U 110800 
See ESTSC—000532P075000 
See ESTSC—000532U1 10800 
See ESTSC—000393C017600 


OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 


See INP-MSU-91 -40-244 
See INP-MSU—91-41-245 
See INP-MSU-91 -42-236 
See INP-MSU-91 -45-249 


OSTI; NTIS (US Sales Only); INIS 


See INP-MSU-—92-12-261 
See INP-MSU-—92-13-262 
See INP-MSU—92-14-263 
See INP-MSU—92-15-264 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


mm 
8 8 


mmmmmmmmmm 


SeReRBeR8s 


Order 
Number 


DE93761363 
DE93761366 
DE93761371 
DE93761374 


T1I98617578 
DE93761460 
DE93761458 
T198617363 


T193614209 


DE93754356 
DE93764420 
DE93764424 
DE93764422 
DE93764426 
DE93764428 


TI93616931 


T198614297 
T198612504 


DE93006380 


TI93612949 
TI9S8612950 
TI98611712 
Ti93617353 


DE93005684 
T1I93617049 

DE93000017 
DE92010597 


DE93000070 
DE93000067 
DE93000048 
DE93000044 
DE93000041 
DE93000049 
DE93000050 
DE93000051 
DE92016409 
DE93000020 


NU- 


Distribution 


Category 


MF-270 
MF-270 


MF-273 
MF-246 
MF-234 
MF-261 
MF-261 
MF-271 
MF-271 
MF-271 
MF-233 
MF-233; 
MF-234 


148 18:7969 OSTI; NTIS (US Sales Only); INIS T1I93617558 


168 18:7970  OSTI; NTIS (US Sales Only); INIS T193612754 
NU- 


0007. 18:11195 See CNIC—00567 
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NUREG— 





Report Abstract Source of GPO Order Distribution 
Number Number Availability Dep. Number Category 
NUREG-— 
0040-Vol.16-No.3 18:8781 OSTI; NTIS; INIS; GPO TI93004734 
0383-Vol.3-Rev.12 18:7887 OSTI; NTIS; INIS; GPO TI93003259 
0540-Vol.14-No.10 18:8782 OSTI; NTIS; INIS; GPO TI93005544 
0540-Vol.14-No.114 18:8783 OSTI; NTIS; INIS; GPO T193007291 
0750-Cum.index-3 18:8784 OSTI; NTIS; INIS; GPO TI9S8005067 
1366 18:9016 OSTI; NTIS; INIS; GPO TI9S3005888 
1367 18:9017 OSTI; NTIS; INIS; GPO T193004753 
1460 18:8785 OSTI; NTIS; GPO T193004308 
NUREG/CR- 
4744-Vol.6-No.2 18:8825 OSTI; NTIS; INIS; GPO TI98004790 
5580-Vol.1 18:9045 OSTI; NTIS; INIS; GPO TI93005850 
5580-Vol.2 18:9046 OSTI; NTIS; INIS; GPO TI93005851 
5580-Vol.3 18:9047 OSTI; NTIS; INIS; GPO TiSs3005852 
5580-Vol.4 18:9048 OSTI; NTIS; INIS; GPO TIS3005854 
5580-Vol.5-Pt.1 18:9049 OSTI; NTIS; INIS; GPO TI983005855 
5580-Vol.5-Pt.2 18:9050 OSTI; NTIS; INIS; GPO TI93005856 
5755 18:9637 OSTI; NTIS; INIS; GPO TIS3006654 
5772-Vol.2 18:9051 OSTI; NTIS; INIS; GPO TI93004663 
5772-Vol.3 18:9052 OSTI; NTIS; INIS; GPO TI93004664 
5783 18:8882 OSTI; NTIS; INIS; GPO TI98007056 
5789 18:9053 OSTI; NTIS; INIS; GPO TI93005844 
5791 18:9054 OSTI; NTIS; INIS; GPO TI93005900 
5844 18:9055 OSTI; NTIS; INIS; GPO T193007057 
5848 18:8826 OSTI; NTIS; INIS; GPO T193004147 
5853 18:9056 OSTI; NTIS; INIS; GPO TIS3005664 
5863 18:9057 OSTI; NTIS; INIS; GPO TI93006917 
5873 18:10513 OSTI; NTIS; INIS; GPO TIS38005984 
5879 18:9489 OSTI; NTIS; INIS; GPO TI93003639 
5881 18:8110 OSTI; NTIS; INIS; GPO T193003048 
5890 18:7971 OSTI; NTIS; INIS; GPO TI93002843 
5899 18:8102 OSTI; NTIS; INIS; GPO TI93004057 
5916 18:9058 OSTI; NTIS; INIS; GPO TI93004902 
5948 18:8827 OSTI; NTIS; INIS; GPO T1I98005716 
5953 18:9059 OSTI; NTIS; INIS; GPO TI93006542 
5973 18:8786 OSTI; NTIS; GPO TI93007080 
5977 18:8883 OSTI; NTIS; INIS; GPO TIS3006543 
6007 18:9814 OSTI; NTIS; INIS; GPO TIS3006540 
NUTEK-B- 
92-3 18:9081 OSTI; NTIS DE93761456 
92-11 18:9191 OSTI; NTIS DE93761448 
NUTEK-R- 
92-20 18:9183 OSTI; NTIS DE93761462 
92-35 18:9184 OSTI; NTIS DE93761464 
92-37 18:8218 OSTI; NTIS DE93761466 
NUTEK-VIND- 
92-11 18:8562 OSTI; NTIS DE93761450 
NVF— 
12-92 18:9280 OSTI; NTIS DE93761437 
NYSERDA- 
92-9 18:9256 OSTI; New York State Energy Research and TIS3004566 
Development Authority, Two Rockefeller 
Plaza, Albany, NY 12223 
ocDO- 
93004571 18:7655 OSTI; Ohio Coal Development Office, 77 S. T193004571 
High St., P.O. Box 1001, Columbus, OH 
43266-0001 
93004573 18:8585 OSTI; Ohio Coal Development Office, 77 S. T193004573 
High St., P.O. Box 1001, Columbus, OH 
43266-0001 
93004575 18:7656 OSTI; Ohio Coal Development Office, 77 S. 7193004575 
High St., P.O. Box 1001, Columbus, OH 
43266-0001 
93004576 18:7657 OSTI; Ohio Coal Development Office, 77 S. T193004576 
High St., P.O. Box 1001, Columbus, OH 
43266-0001 
93004577 18:7658 OSTI; Ohio Coal Development Office, 77 S. TI93004577 
High St., P.O. Box 1001, Columbus, OH 
43266-0001 
93004578 18:7659 OSTI; Ohio Coal Development Office, 77 S. TIS3004578 
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High St., P.O. Box 1001, Columbus, OH 
43266-0001 





PNL- 


Report Abstract Source of Order Distribution 
Number Number Availability Number Category 
93006027 18:7529 OSTI; Ohio Coal Development Office, 77 S. TI9S3006027 
High Street, Columbus, OH 43266-0001 
93006029 18:8586 OSTI; Ohio Coal Development Office, 77 S. TI98006029 
High Street, Columbus, OH 43266-0001 
93006031 18:7713 OSTI; Ohio Coal Development Office, 77 S. TI93006031 
High Street, Columbus, OH 43266-0001 
OEFZS— 


4622 18:8828 | OSTI; NTIS (US Sales Only); INIS 7193615307 
4632 18:10514  OSTI; NTIS (US Sales Only); INIS 7193614948 
4633 18:10327  OSTI; NTIS (US Sales Only); INIS 7193614975 
4641 18:7972  OSTI; NTIS (US Sales Only); INIS 7193615478 
4644 18:10120  OSTI; NTIS (US Sales Only); INIS TI93615368 
4648 18:11363  OSTI; NTIS (US Sales Only); INIS 7193615803 
4650 18:9704 OSTI; NTIS (US Sales Only); INIS 7193614769 

OH/RD- 


92-106-K. 18:10181 See CFFTP-G—9189 
ORGREZ- 


553196/71 18:8662  OSTI; NTIS (US Sales Only); INIS 7193614375 
ORNL- 


6723 18:8179 OSTI; NTIS; INIS; GPO Dep. .99: DE93006912 


6742 18:8223 OSTI; NTIS; GPO Dep. .99: DE93006172 
ORNL/ATD—- 


72 18:10160 | OSTI; NTIS (US Sales Only); GPO Dep. .99: DE93005857 
ORNL/CON- 


323 18:9257 OSTI; NTIS; GPO Dep. .99: DE93005500 
ORNLUCSD/TM- 


18:11122 OSTI; NTIS; INIS; GPO Dep. .99: DE93005750 
18:7820 OSTI; NTIS; GPO Dep. .99: DE93006362 


18:10564 OSTI; NTIS; GPO Dep. .99: DE93005171 
18:8083 OSTI; NTIS; INIS; GPO Dep. .99: DE93003366 
18:11271 OSTI; NTIS; INIS; GPO Dep. .99: DE93003308 


18:8053 See DOE/OR-1077 
18:9258 OSTI; NTIS; GPO Dep. 


_ 


DE93005264 


87-SB154/01 18:9507 OSTI; NTIS; GPO Dep. 
87-SB154/02 18:9508 OSTI; NTIS; GPO Dep. 
ORNL/TM-— 
11908 18:11464 OSTI; NTIS; GPO Dep. 
12104 18:7861 OSTI; NTIS; INIS; GPO Dep. 
12122 18:10728 | OSTI; NTIS; INIS; GPO Dep. 
12198 18:9815 OSTI; NTIS; GPO Dep. 
12214 18:9592 OSTI; NTIS; GPO Dep. 
1222 18:10380 OSTI; NTIS; GPO Dep. 
12270 18:11575 | OSTI; NTIS; GPO Dep. DE93006614 
12289 18:9816 OSTI; NTIS; GPO Dep. DE93006251 
OUP- 
92-13 18:10897  OSTI; NTIS; INIS 7193613207 
92-23 18:11015 | OSTI; NTIS; INIS T193613281 
92-28 18:10121 OSTI; NTIS; INIS T1I93612580 
92-29 18:10898 OSTI; NTIS; INIS 7193613187 
92-30 18:11016 | OSTI; NTIS; INIS TI93613282 
92-31 18:8473 OSTI; NTIS DE93761352 
92-32 18:11017 OSTI; NTIS; INIS 7193613312 
92-34 18:11123  OSTI; NTIS; INIS 7193613424 
92-36 18:10729 OSTI; NTIS; INIS TI93613099 
92-39 18:11364 OSTI; NTIS; INIS TI93617815 
PATENTS-US— 


A7663517 18:10384  OSTI; NTIS; GPO Dep. 99:  DE93002007 
PETC- 


34-92 18:7554 See DOE/PC/90051—T8 
PIRSEM- 


90-92-0002 18:9313 OSTI; NTIS (US Sales Only); INIS DE93759532 

PNL- 
3916 18:10515 OSTI; NTIS; GPO Dep. 99: DE93005747 MF-607 
7268 18:9167 OSTI; NTIS; GPO Dep. .99: DE93005748 MF-900 
7913 18:10513 See NUREG/CR-5873 
7980 18:9088 OSTI; NTIS; INIS; GPO Dep. 99: DE93006445 MF-202 


DE93004699 
DE93006270 


—_—~ 


S8888ess 88 8 


DE93004096 
DE93003662 
DES3004794 
DE93003756 
DE93006941 
DE93003548 


mmmmmmmm mim m 
ee 


ERA Vol. 18, No. 4 1071 





PNL— 











Report Abstract Source of GPO Order Distribution 
Number Number Availability Dep. Number Category 
7987 18:8826 See NUREG/CR-5848 
8000-Pt.1 18:10516 | OSTI; NTIS; INIS; GPO Dep. E 1.99: DE93005013 MF-408 
8148 18:8037 OSTI; NTIS; INIS; GPO Dep. E 1.99: DE93003479 MF-602 
8173 18:10259 OSTI; NTIS; GPO Dep. E 1.99: DE93002043 MF-903 
8292 18:10328 | OSTI; NTIS; INIS; GPO Dep. E 1.99: DE93002320 
8298 18:8577 OSTI; NTIS; GPO Dep. E 1.99: DE93004798 MF-202 
8303 18:8990 See DOE/EIS—0119F 
8364 18:9089 OSTI; NTIS; GPO Dep. E 1.99: DE93006603 MF-202 
8365 18:9090 OSTI; NTIS; GPO Dep. E 1.99: DE93006604 MF-202 
8387 18:7973 OSTI; NTIS; INIS; GPO Dep. E 1.99: DE93004382 MF-721 
8388-Vol.1 18:7974 OSTI; NTIS; INIS; GPO Dep. E 1.99: DE93004913 MF-721 
8390 18:7975 OSTI; NTIS; INIS; GPO Dep. E 1.99: DE93007616 MF-510 
8415 18:8084 OSTI; NTIS; GPO Dep. E 1.99: DE93005595 MF-600 
8423 18:11433 | OSTI; NTIS; INIS; GPO Dep. E 1.99: DE93007232 MF-423 
8424-Vol.2 18:9259 OSTI; NTIS; INIS; GPO Dep. E 1.99: DE93006016 MF-350 
8424-Vol.3 18:9260 OSTI; NTIS; INIS; GPO Dep. E 1.99: DE93006017 MF-350 
8442 18:9114 OSTI; NTIS; GPO Dep. E 1.99: DE93006141 MF-350 
8450 18:9071 OSTI; NTIS; GPO Dep. E 1.99: DE93005607 MF-920 
8456 18:10150 OSTI; NTIS; GPO Dep. E 1.99: DE93006143 MF-706 
8458 18:9261 OSTI; NTIS; GPO Dep. E 1.99: DES3006606 MF-350 
8460 18:7976 OSTI; NTIS; GPO Dep. E 1.99: DE93004400 MF-706 
8462 18:8786 See NUREG/CR-5973 
8464 18:7977 OSTI; NTIS; GPO Dep. E 1.99: DE93005085 MF-606 
PNL-SA- 
19113 18:8972 OSTI; NTIS (US Sales Only); GPO Dep. E 1.99: DE93005866 MF- 
1000 
20060 18:9509 OSTI; NTIS; INIS; GPO Dep. E 1.99: DE93004833 MF-423 
20260 18:11603  OSTI; NTIS; GPO Dep. E 1.99: DE93005032 MF-500 
20379 18:9262 OSTI; NTIS; GPO Dep. E 1.99: DES93001313 MF-350 
20439 18:10517 OSTI; NTIS; GPO Dep. E 1.99: DE93004836 MF-408 
20552 18:9263 OSTI; NTIS; GPO Dep. E 1.99: DES3005028 MF-350 
20650 18:10122 | OSTI; NTIS; INIS; GPO Dep. E 1.99: DES3005037 MF-406 
20758 18:10343  OSTI; NTIS; GPO Dep. E 1.99: DE93005100 MF-408 
20892 18:9326 OSTI; NTIS; GPO Dep. E 1.99: DE93005098 MF-500 
21022 18:10664 OSTI; NTIS; INIS; GPO Dep. E 1.99: DE93005034 MF-502 
21027 18:8604 OSTI; NTIS; INIS; GPO Dep. E 1.99: DE93005095 MF-814 
21121 18:9314 OSTI; NTIS; GPO Dep. E 1.99: DE93004555 MF-500 
21128 18:9646 OSTI; NTIS; GPO Dep. E 1.99: DE93004835 MF-404 
21188 18:11169 | OSTI; NTIS; INIS; GPO Dep. E 1.99: DE93004841 MF-~414 
24225 18:10329 OSTI; NTIS; GPO Dep. E 1.99: DE93005038 MF-406 
21275 18:9264 OSTI; NTIS; GPO Dep. E 1.99: DES3005096 MF-350 
21282 18:9265 OSTI; NTIS; GPO Dep. E 1.99: DES3004335 MF-350 
21320 18:8530 OSTI; NTIS; GPO Dep. E 1.99: DE93004556 MF-261 
21321 18:8563 OSTI; NTIS; GPO Dep. E 1.99: DE93004336 MF-261 
21327 18:9510 OSTI; NTIS; GPO Dep. E 1.99: DE93005039 MF-404 
21332 18:9153 OSTI; NTIS; INIS; GPO Dep. E 1.99: DES93005094 MF-350 
21341 18:10260 OSTI; NTIS; GPO Dep. E 1.99: DE93004407 MF-408 
21344 18:11604 OSTI; NTIS; GPO Dep. E 1.99: DE93004425 MF-900 
21356 18:11193 OSTI; NTIS; INIS; GPO Dep. E 1.99: DE93005029 MF-504 
21374 18:9060 OSTI; NTIS; INIS; GPO Dep. E 1.99: DE93004328 MF-520 
21405 18:11164 OSTI; NTIS; GPO Dep. E 1.99: DE93004340 MF-406 
21421 18:10518 | OSTI; NTIS; INIS; GPO Dep. E 1.99: DE93005030 MF-607 
21458 18:11434 | OSTI; NTIS; INIS; GPO Dep. E 1.99: DE93004334 MF-424 
21555 18:9511 OSTI; NTIS; GPO Dep. E 1.99: DE93004839 MF-504 
21556 18:9512 OSTI; NTIS; GPO Dep. E 1.99: DE93004840 MF-504 
21566 18:10151 | OSTI; NTIS; GPO Dep. E 1.99: DE93005031 
21609 18:11194 | OSTI; NTIS; GPO Dep. E 1.99: DE93005103 MF-405 
21651 18:9266 OSTI; NTIS; INIS; GPO Dep. E 1.99: DE93005084 MF-350 
PNWD- 
1980-04-HEDR 18:10519 | OSTI; NTIS; INIS; GPO Dep. E 1.99: DE93003036 MF-707 
1980-06-HEDR 18:10520 OSTI; NTIS; GPO Dep. E 1.99: DE93005105 MF-707 
2054-HEDR 18:10521 OSTI; NTIS; INIS; GPO Dep. E 1.99: DE93005263 MF-707 
POEF— 
2090 18:7817 See ES/ESH-22/V4 
3005 18:9154 OSTI; NTIS; INIS; GPO Dep. E 1.99: DE93001884 MF-502 
POEF-E- 
584 18:8103 OSTI; NTIS (US Sales Only); GPO Dep. E 1.99: DE93003079 MF-515 
POEF/ER- 
4546 18:8085 OSTI; NTIS; INIS; GPO Dep. E 1.99: DE93001861 MF-510; 
MF-502 
4547 18:8086 OSTI; NTIS; INIS; GPO Dep. E 1.99: DE93002255 MF-902 
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Report 
Number 


POEF/ER/Sub- 
90/4544 
PPPL- 
2859 
2863 
2865 


2866 


2869 
2870 
2872 
2873 
2874 


PPPL-CFP- 
2764 
2767 


2770 
PRQ- 
659. 
PSE 
127 
128 
129 
ae 
142 
RAL- 
92-018 
92-048 
92-053 
92-058 
RFP- 
4580 
4607 
4630 
4637 
4643 
4644 
RE. 
224 
RISO-HOT-DECOM-P— 
3 


4 
RISO-R- 
620 
623 
624 
641 
RL-SEP-— 
476-Del. 
aR 
90-1 
92-2 
RRD-RTS— 
920119 
Riso-R— 
601(EN) 
626(EN) 
633(EN) 
634(EN) 
668(DA) 
SA-PUB-— 
9/89-Vol.1 
SAND— 
90-0389 
90-1507-Vol.1 
90-1507-Vol.2 
90-1507-Vol.3 
90-1507-Vol.4 


Abstract 
Number 


18:10261 


18:11435 
18:11365 
18:11366 


18:11367 


18:11368 
18:11369 
18:11370 
18:11371 
18:11372 


18:11373 
18:11436 


18:11437 
18:10147 


18:8796 
18:8605 
18:9741 


18:9748 


18:10672 
18:10123 
18:10937 
18:10795 


18:10522 
18:9513 
18:9817 
18:8087 
18:8088 
18:8089 


18:9775 


18:9818 
18:10523 


18:10262 
18:10208 
18:11465 
18:10524 


18:7862 


18:11438 
18:8205 


18:8973 


18:9853 
18:9222 
18:10209 
18:10210 
18:9168 


18:10211 


18:8180 
18:9045 
18:9046 
18:9047 
18:9048 


Source of 
Availability 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
See INPE-5405 


OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 


See DOE/ER/00038-3565 


OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS (US Sales Only); 


OSTI; NTIS; INIS 
OSTI; NTIS; INIS 


OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 


OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 


OSTI; NTIS; INIS 


OSTI; NTIS; GPO Dep. 

See NUREG/CR-5580-Vol.1 
See NUREG/CR-5580-Vol.2 
See NUREG/CR-5580-Vol.3 
See NUREG/CR-5580-Vol.4 


INIS 
INIS 
INIS 
INIS 


INIS 


INIS 
INIS 


GPO 
Dep. 


_ 


mmmm om m mmm m 
$8888 8 888 8 


— ok ok ok od 


m mm 
“63 
& 8 


8 


mmmmm m 
888888 


Order 
Number 


DE93004608 


DE93005723 
DE93005724 
DE93005725 


DE93005726 


DE93005722 
DE93005728 
DE93006257 
DE93005730 
DE93005727 


DE93006154 
DE93004079 


DE93004078 


7193612781 
T193612344 
TI93617169 


T1I938616841 
7193612613 
TI98613256 
TI938613121 


DE93002256 
DE92018619 
DE92041156 
DE92041162 
DE93002259 
DE93002260 


TI93616057 


TI93612159 
TI93611740 


T9361 1287 
T1938611378 
T193612951 
7198611741 


DE93004736 


TI93615476 
7193615517 


DE93004958 
DE93761240 
DE93761222 
DE93761242 
DE93761245 
DE93761247 
7193614217 


DE93006608 


SAND- 


Distribution 
Category 


MF-510 


PC-426 
PC-426 
PC-420; 
PC-427 
PC-420; 
PC-427 
PC-426 
PC-427 
PC-427 
PC-421 

PC-420; 
PC-427 


MF-422 
MF-420; 
MF-425 
MF-423 
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SAND- 


Report Abstract Source of : Order Distribution 
Number Number Availability ; Number Category 


90-1507-Voi.5-Pt.1 18:9049 See NUREG/CR-5580-Vol.5-Pt.1 
90-1507-Vol.5-Pt.2 18:9050 See NUREG/CR-5580-Vol.5-Pt.2 


91-0428 
91-0429 
91-1534 
91-1536 
91-1766/2 
91-1766/3 
91-1914C 
91-2601C 
91-2626C 
91-2642C 
91-2657C 
91-2671C 
91-2672C 
91-2732C 
91-7037 
91-8240B 
92-0037C 
92-0219 
92-0421 


92-0526 
92-0538 
92-0778 
92-0818C 
92-1070C 
92-1135C 
92-1298C 


92-1339 
92-1348C 
92-1367C 
92-1373 
92-1427C 
92-1436 
92-1437C 
92-1443C 
92-1534 
92-1542C 
92-1565C 
92-1570C 


92-1584C 
92-1593C 
92-1624 
92-1668C 
92-1697C 
92-1774C 
92-179/C 
92-1805 
92-1839¢ 
92-1879 
92-1921C 
92-1985C 
92-2081C 
92-2085C 
92-2111C 
92-2129 
92-2135 
92-2135C 
92-2138C 
92-2160C 
92-2205C 
92-2272 
92-2289 
92-2290 
92-2291 
92-2292 
92-2302C 


18:7978 
18:7979 
18:9053 
18:9054 
18:9051 
18:9052 
18:8663 
18:8090 
18:7888 
18:7889 
18:7890 
18:7891 
18:7892 
18:7893 
18:7980 
18:11576 
18:9647 
18:8181 
18:9514 


18:11577 
18:9057 
18:9854 
18:10263 
18:9062 
18:10163 
18:9063 


18:8102 
18:8449 
18:9648 
18:9064 
18:9515 
18:9516 
18:9819 
18:9649 
18:10161 
18:9650 
18:8564 
18:7894 


18:9651 
18:9652 
18:10143 
18:9593 
18:7731 
18:10170 
18:9061 
18:11125 
18:9065 
18:9868 
18:7981 
18:10330 
18:8884 
18:8893 
18:9594 
18:10152 
18:9869 
18:9870 
18:7895 
18:7982 
18:9820 
18:9106 
18:11605 
18:11578 
18:11579 
18:11580 
18:9742 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
See NUREG/CR-5789 

See NUREG/CR-5791 

See NUREG/CR-5772-Vol.2 
See NUREG/CR-5772-Vol.3 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
See NUREG/CR-5863 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 


See NUREG/CR-5899 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep 


ee ee eh ek ek ek ek dk od od 


88888 8 8888sssssesss 


mmmm m m nO M MMMM MMM mmm 
—s 


hk ok et otk 


mmMmMmMmMmM Mmm mm 
SS ee ee ee 


DE93004387 
DE93005004 


DE93002296 
DE93000757 
DE93002305 
DE93000712 
DE93002288 
DE93002458 
DE93002304 
DE93002470 
DE93006985 
DE93006453 
DE93005364 
DE93005910 
DE93007670 


DE93005383 


DE93006961 
DE93002479 
DE93003993 
DE93005345 
DE93005363 


DE92040969 
DE93005340 
DE93006611 
DE93006282 
DE93007426 
DE93004050 
DE93004504 
DE93004385 
DE93005359 
DE93005357 
DE93003997 


DE93005349 
DE93005353 
DE93007425 
DE93005367 
DE93005351 

DE93003246 
DE93003996 
DE93006962 
DE93004054 
DE93006610 
DE93005358 
DE93005346 
DE93003248 
DE93002300 
DE93004501 

DE93006921 

DE93005382 
DE93005338 
DE93002302 
DE93003992 
DE93005342 
DE93006459 
DE93006963 
DE93007709 
DE93006989 
DE93006964 
DE93004046 


MF-523 
MF-907 
MF-940 
MF-940 
MF-940 
MF-940 
MF-940 
MF-940 
MF-814 
MF-405 
MF-404 
MF-706 
PC-820; 
PC-804 

MF-705 


MF-705 
MF-902 
MF-707 
MF-701 
MF- 
1004 


MF-234 
MF-404 


MF-704 
MF-704 
MF-706 
MF-704 
MF-706 
MF-704 
MF-261 
MF-906; 
MF-940 
MF-404 
MF-410 
MF-405 
MF-410 
MF-122 
MF-706 


MF-706 


MF-940 
MF-248 
MF-706 
MF-743 
MF-704 
MF-700 
MF-700 
MF-706 
MF-940 
MF-940 
MF-743 
MF-212 
MF-705 
MF-705 
MF-705 
MF-705 
MF-113 


SSSSSSBSBSSSSsssssssesesssss Besssssssss 


MMMM M MMMM MMMM MMMMMMmMmmmm 
we meee eek ek ek ek eh ek ek ek eh ek eh et eh eh th ek tk tk et ot ot ot ot 


92-2309C 18:10171  OSTI; NTIS (US Sales Only); GPO Dep. DE93005362 MF-742 
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Report 
Number 


92-2313 

92-2367C 
92-2393 

92-2418C 
92-2446 

92-2480C 
92-2481C 
92-2501C 
92-2522C 
92-2542C 
92-2550C 
92-2580C 
92-2619C 
92-2640C 
92-2704C 
92-2726C 
92-2727C 


92-2737C 
92-2773C 
92-2856C 


Abstract 
Number 


18:10172 
18:10144 
18:9884 
18:11581 
18:10164 
18:8565 
18:8474 
18:8446 
18:9653 
18:9654 
18:7634 
18:10571 
18:9517 
18:9855 
18:9107 
18:10013 
18:9315 


18:9705 
18:10264 
18:9518 


Source of 
Availability 


OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 


OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 


GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 


INIS; GPO Dep. 


GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 


INIS; GPO Dep. 


INIS; GPO Dep. 
INIS; GPO Dep. 


GPO Dep. 


23 
BO 


ee ek ek eh wd eh ek eh ek hk otk otk ot ot 


Order 
Number 


DE93006457 
DE93004043 
DE93006448 
DE93003998 
DE93006609 
DE93004497 
DE93003991 
DE93005373 
DE93005372 
DE93005350 
DE93006293 
DES3005369 
DE93005356 
DE93005347 
DE93005348 
DES93005355 
DE93005344 


DE93005365 
DE93005343 
DE93005525 


SK-TR- 


Distribution 


Category 


MF-700 
MF-706 
MF-706 
MF-705 
MF-700 
MF-261 
MF-234 
MF-276 
MF-701 
MF-704 
MF-108 
MF-403 
MF-704 
MF-704 
MF-700 
MF-700 
MF-901; 
MF-902 
MF-940 
MF-902 
MF-406 


92-7012 18:8321 OSTI; NTIS; GPO Dep. 
92-7302 18:8487 OSTI; NTIS; GPO Dep. 
92-7329 18:9821 OSTI; NTIS; GPO Dep. 
92-7330C 18:9822 OSTI; NTIS; INIS; GPO Dep. 
92-8224 18:9779 OSTI; NTIS; GPO Dep. 
92-8225 18:11582 OSTI; NTIS; GPO Dep. 
92-8474 18:9780 OSTI; NTIS; GPO Dep. 
93-8204 18:9316 OSTI; NTIS; GPO Dep. 
93-8205 18:9519 OSTI; NTIS; GPO Dep. 
93-8463 18:9743 OSTI; NTIS; GPO Dep. 
SCPR-RM-— 


DE93007420 MF-274 
DE93004479 MF-251 
DE93007419 MF-722 
DE93003238 MF-906 
DE93006399 MF-362 
DE93004383 MF-705 
DES93006455 MF-401 
DE93006456 MF-900 
DE93006449 MF-706 
DE93006966 MF-332 


nim M MMMM Mmmm MMMM MMMM MMMM mnmmmm 
SESESESEEEEES SESSSSS8S88888888 


ee ek eh eh eh ek dk wk dk ot ot 


1-1992 18:10212  OSTI; NTIS (US Sales Only); INIS T193611698 
( 


2-1992 18:10213 OSTI; NTIS (US Sales Only); INIS T193611699 
6-1992 18:10214 | OSTI; NTIS (US Sales Only); INIS T193611700 
7-1992 18:10215  OSTI; NTIS (US Sales Only); INIS TI93614977 
8-1992 18:10216  OSTI; NTIS (US Sales Only); INIS T1938617350 
spc- 
92-201 18:10124 | OSTI; NTIS; INIS; GPO Dep. .99: DE93006018 
92-373 18:10041 See ANL-HEP-TR-92-114 
SER/CDM-LA- 
18:9706 OSTI; NTIS (US Sales Only); INIS 7193614153 


18:9537 See CNIC—00486 
18:10050 See CNIC-00519 


18:11288 See CNIC—00582 


1992:2(2) 
1992:3 
1992:7 


SISSA- 


149/92/EP. 


SKB-TR- 


92-09 
92-15 
92-16 
92-17 
92-18 
92-20 


SK-TR- 


91-8 

91-16 
91-17 
91-19 
91-20 
91-21 
91-27 
92-17 


18:10525 
18:8675 

18:10381 
18:10382 
18:10125 


18:10754 


18:10265 
18:10266 
18:7983 
18:7984 
18:10267 
18:7985 


18:7986 
18:7987 
18:10268 
18:10269 
18:10270 
18:7988 
18:7989 
18:7990 


OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 


See IC—92/328 


OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 


OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 


TI93617359 
7193612428 
7193617411 
TI93612004 
TI93612545 


T193617245 
7193617257 
TI93617559 
T1I93617560 
T193617239 
Ti93617561 


T193612758 
7193612755 
7193611275 
TI93611276 
TI93611277 
TI93612756 
T1938612757 
7193612713 
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. 
o 


18:8038 OSTI; NTIS; INIS 7193611710 


—_ 


18:11583 | OSTI; NTIS; INIS; GPO Dep. DE93007016 
18:9942 OSTI; NTIS; INIS; GPO Dep. 
18:9943 OSTI; NTIS; INIS; GPO Dep. 
18:9944 OSTI; NTIS; INIS; GPO Dep. 
18:10735 See WIS-PH-92-48 

18:10665 OSTI; NTIS; INIS; GPO Dep. 
18:10940 OSTI; NTIS; INIS; GPO Dep. 
18:10015 OSTI; NTIS; INIS; GPO Dep. 
18:10126 OSTI; NTIS; INIS; GPO Dep. 
18:10912 | OSTI; NTIS; INIS; GPO Dep. 
18:10016 OSTI; NTIS; INIS; GPO Dep. 
18:10913 OSTI; NTIS; INIS; GPO Dep. 
18:10017  OSTI; NTIS; INIS; GPO Dep. 
18:10666 OSTI; NTIS; INIS; GPO Dep. 
18:11584 OSTI; NTIS; INIS; GPO Dep. 
18:10127 OSTI; NTIS; INIS; GPO Dep. 
18:10018 | OSTI; NTIS; INIS; GPO Dep. 
18:10019 OSTI; NTIS; INIS; GPO Dep. 
18:10020 OSTI; NTIS; INIS; GPO Dep. 
18:10914 OSTI; NTIS; INIS; GPO Dep. 
18:10021 OSTI; NTIS; INIS; GPO Dep. 
18:10732 OSTI; NTIS; INIS; GPO Dep. 
18:10022 OSTI; NTIS; INIS; GPO Dep. 
18:10941 OSTI; NTIS; INIS; GPO Dep. 
18:9945 OSTI; NTIS; INIS; GPO Dep. 
18:9946 OSTI; NTIS; INIS; GPO Dep. 
18:9909 OSTI; NTIS; INIS; GPO Dep. 
18:9910 OSTI; NTIS; INIS; GPO Dep. 
18:10942 OSTI; NTIS; INIS; GPO Dep. 
18:10023  OSTI; NTIS; INIS; GPO Dep. 
18:10915 OSTI; NTIS; INIS; GPO Dep. 
18:10024 OSTI; NTIS; INIS; GPO Dep. 
18:10916 OSTI; NTIS; INIS; GPO Dep. 
18:10128 | OSTI; NTIS; INIS; GPO Dep. 


DE93006925 
DE93006926 
DE93006927 


ee 


SSSSSSSSSSSESSSSESEEEEEEEEIEE BEB 8 


DE93006930 
DE93006931 
DE93006933 
DE93006934 
DE93006935 
DE93006937 
DE93006938 
DE93007175 
DE93006939 
DE93006940 
DE93007174 
DES3006943 
DE93006944 
DE93007429 
DE93007173 
DE93006945 
DE93006946 
DE93006947 
DES3006949 
DES3006950 
DES3005812 
DE93006903 
DE93006951 
DE93006952 
DE93006953 
DE93006954 
DE93007738 
DE93006955 
DE93007172 


MMMM MOM MOO MMMM MMMM MMMM MMM mmmmm mmm m 


meme eee we ek ek ek et ok ot ot od ot 


18:10421 See CNIC—00501 
18:9757 See CNIC—00507 
18:10423 See CNIC—00531 
18:10424 See CNIC—00551 
18:10352 See CNIC—00554 
18:10353 See CNIC—00562 


18:9376 See CNIC—00392 
18:9377 See CNIC—00579 


0071. 18:10355 See CNIC—00578 
SNERDE- 

0018. 18:8611 See CNIC—00536 
SP- 

92-13 18:9267 OSTI; NTIS DE93761479 

92-21 18:9268 OSTI; NTIS DE93761439 
SPE- 

25484 18:7731 See SAND-92-1697C 
SR/H- 

239 18:8906 See DPW-53-7-1 

248 18:8911 See DPW-6790 

250 18:7830 See DPW-6746 

262 18:8908 See DPW-53-317 

263 18:8907 See DPW-53-255 

264 18:9859 See DPW-53-236 

265 18:8831 See DPW-53-218 

271 18:8918 See DPW-6919 

272 18:8917 See DPW-6918 

273 18:9402 See DPW-6917 

274 18:8916 See DPW-6916 

277 18:8915 See DPW-6847 

278 18:8914 See DPW-6845 

280 18:8913 See DPW-6821 
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Report 
Number 


283 
284 
290 
294 
295 
296 
303 
306 
307 
337 
338 
SRO-NERP— 
21 
SSC-SR- 
2020 
2020A 
2020B 
2020C 
SSCL- 
584 
590 
599 
603 
604 


609 
SSCL-Preprint— 


STRIPA-TR- 
92-18 
92-24 
92-25 
92-27 

STUK-A- 

87 
90 

STUK-B-VALO- 
71 

STUK-B-YTO- 
99 

SUINST- 
0006. 

SUPRETR- 
88 

SVF- 
391(V.2.) 
422 
432 
452 

SVF-O- 

64 
86 

TRITA-ALF- 
91-04 
92-01 
92-02 

TSHUNE- 
0017. 
0019. 
0022. 
0023. 
0024. 
0025. 
0026. 

0027. 
0028. 


Abstract 
Number 


18:8096 
18:9400 
18:9399 
18:7829 
18:8815 
18:8912 
18:9401 
18:8910 
18:8909 
18:8832 
18:7866 


18:8039 


18:9913 
18:9914 
18:10029 
18:9915 


18:10129 
18:9947 
18:10025 
18:10026 
18:9948 
18:10027 
18:9949 


18:10028 
18:9911 
18:10130 
18:9912 


18:10124 


18:10271 
18:10272 
18:10273 
18:7991 


18:10526 
18:10331 


18:10332 
18:8606 
18:9760 
18:7725 


18:10217 
18:8247 
18:9520 
18:7714 


18:8250 
18:8590 


18:11466 
18:11374 
18:11375 


18:7826 
18:7827 
18:8814 
18:8839 
18:8612 
18:8840 
18:9837 
18:8666 
18:8667 


Source of 
Availability 


See DPW-53-766 
See DPW-53-756 
See DPW-53-725 
See DPW-53-266 
See DPW-53-712 
See DPW-6819 

See DPW-53-885 
See DPW-53-859 
See DPW-53-843 
See DPW-53-953 
See DPW-53-956 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


See SDC-92-201 


OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 


OSTI; NTIS; INIS 
OSTI; NTIS; INIS 


OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
See CNIC—00550 
See DOE/BC/14600-37 


OSTI; NTIS; INIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 


OSTI; NTIS; INIS 
OSTI; NTIS; INIS 


OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 


See CNIC—00508 
See CNIC—00510 
See CNIC—00522 
See CNIC—00552 
See CNIC—00556 
See CNIC—00558 
See CNIC—00560 
See CNIC—00573 
See CNIC—00580 


_ 


a a 


mmmm mmm mMmm im mmmim m 
S888 B8sssss 888s 8 


— mt ot ot 


Order 
Number 


DE93004450 


DE93007234 
DE93007235 
DE93007236 
DE93007237 


DES3006094 
DE93006617 
DE93006088 
DES93006087 
DES3006093 
DE93006607 
DES3006140 


DE93004456 
DE93006203 
DE93006171 
DE93006202 


TI93617258 
T193617259 
TI938617247 
TI9S8617562 


TI93611767 
TI93611361 


TI93614215 


71938612345 


T198611417 

DE93761472 
DE93761474 
DE93761476 


DE93761468 
DE93761470 


TIS3617639 
TI98617868 
TI98617869 
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TSHUNE- 


Report 
Number 


1078 


0029. 
0030. 


92/TEP/47 


UCRL-ID- 


107950 
110451 
110637 
110838 
111041 
111364 
111365 
111813 
112221 
112502 
112523 
112906 


UCRL-JC— 


108134 
108645 
10871 

109579 
110279 
110292 
111095 
111268 
111286 
111363 
111529 
111940 
112248 
112310 
112311 
112501 


UCRL-LR- 


111984-93-1 
112417 
112429 
112583 


UCRL-MA- 


110662-Pt.2 
110662-Pt.3 


UD-WSA- 


7 


UH- 


511-757-92 


Abstract 
Number 


18:7909 
18:7828 
18:8798 
18:8841 
18:9714 
18:8842 
18:8843 


18:9514 
18:8090 
18:7888 
18:7889 
18:7891 
18:7892 
18:7894 


18:9758 


18:9317 

18:10413 
18:10333 
18:10412 
18:10334 


18:9317 
18:10413 


18:10732 


18:9655 
18:10131 
18:9814 
18:9354 
18:11126 
18:10132 
18:10917 
18:10165 
18:11585 
18:11376 
18:9885 
18:9521 


18:11377 
18:9781 

18:9856 

18:11439 
18:11440 
18:11441 
18:10218 
18:9886 

18:11442 
18:10667 
18:11378 
18:9823 

18:11165 
18:11039 
18:11586 
18:10219 


18:7821 
18:9522 
18:10174 
18:10175 


18:11587 
18:9707 


18:7915 


18:11584 


ERA Voi. 18, No. 4 


Source of 
Availability 


See CNIC—00581 
See CNIC—00583 
See CNIC—00584 
See CNIC—00586 
See CNIC—00588 
See CNIC—00590 
See CNIC—00597 


See SAND—92-0421 

See SAND—-91-2601C 
See SAND-$1-2626C 
See SAND-91-2642C 
See SAND-91-2671C 
See SAND-91-2672C 
See SAND—92-1570C 


See CNIC—00533 


See TVA/NFERC—91/1 
See TVA/NFERC—91/6 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 


OSTI; NTIS 
OSTI; NTIS 


See SLAC-PUB—6012 


OSTI; NTIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

See NUREG/CR-6007 

OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 

OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


See DOE-HMIP-RR-92.052 


See SLAC-PUB-5982 


GPO 
Dep. 


m m7 
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Order 
Number 


DE93002450 
DE93002587 
DE93003908 


DE93003916 
DE93003917 


DE93005734 
DE93007396 


DE93005736 
DE93005738 
DE93006252 
DE93006969 
DE93007397 
DE93007408 
DE93005742 
DE93007369 
DE93006974 


DE93005833 
DE93005830 
DE93005832 
DE93005824 
DE93006280 
DE93006281 
DE93001510 
DE93005829 
DE93005822 
DE93005820 
DE93005831 
DE93002875 
DES3005834 
DE93005816 
DE93005815 
DE93005825 


DE93006256 
DE93006279 
DE93006615 
DE93007434 


DE93005826 
DE93005827 


Distribution 
Category 


MF-704 
MF-406 


MF-706 
MF-700 
MF-700 
MF-700 
MF-700 
MF-405 
MF-704 
MF-700 
MF-705 


MF-700 
MF-401 
MF-700 
MF-712 
MF-712 
MF-712 
MF-702 
MF-700 
MF-712 
MF-700 
MF-700 
MF-407 
MF-700 
MF-705 
MF-705 
MF-700 


PC-700 
MF-704 
PC-703 
PC-705 


MF-800 
MF-800 








Report 
Number 


UILU-ENG- 
92-4007 
UM-P- 
92/21 
92/22 
92/57 
UMDHEP-— 
93-020 
UR- 
1277 
UTS-DFT- 
92-23. 
92-28. 
UW-CPTC- 
92-6 
92-7 
93-1 
UWThPh- 
1991-63 
1992-16 
1992-20 
1992-43 
1992-45 
1992-46 
1992-5. 
VTT-PUB- 
103 
115 
116 
117 
VTT-TIED- 
1330 
1389 


Abstract 
Number 


18:8883 


18:10133 
18:9744 
18:11143 


18:10754 
18:10940 


18:10846 
18:10847 


18:11379 
18:11380 
18:11381 


18:10798 
18:10799 
18:10609 
18:10918 
18:10733 
18:10734 
18:10845 


18:8664 
18:9074 
18:9269 
18:9318 


18:9270 
18:9091 


Source of 
Availability 


See NUREG/CR-5977 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


See IC—92/328 
See SLAC-PUB-5867 


See |C—92/273 
See IC—92/312 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); !NIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
See HEPHY-PUB-569/92 


OSTI; NTIS; INIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 


OSTI; NTIS 
OSTI; NTIS 


Order 
Number 


T193612641 
TI98610697 
7193613518 


DE93006822 
DE93006823 
DE93006824 


T193615613 
TI93615614 
7193615557 
T198615651 
T1I93615578 
T193615579 


TI93612363 

DE93761302 
DE93761305 
DE93761308 


DE93761311 
DE93761318 


WHC-SA- 


Distribution 
Category 


PC-427 
PC-427 
PC-427 


WARDROP- 
90-8004-05-00. 18:11390 See CFFTP-G-9061 
WHC-EP- 
0182-52 18:7992  OSTI; NTIS; INIS; GPO Dep. 
0182-53 18:7993 OSTI; NTIS; GPO Dep. 
0263-Rev.2 18:8894  OSTI; NTIS (US Sales Only); GPO Dep. 


DE93004979 MF-940 
DE93004982 MF-940 
DES93005869 MF- 
1000 
DE93005385 MF- 
1030 
DE93005811 MF- 
1021 
DE93005801 MF- 
1031 
DE93003990 MF-940 
DE93004070 MF-902 
DE93004985 MF-902 
DE93001453 MF-940 
DE93001753 MF-902 
DE93005000 MF-900 
DE93001464 MF-902 
DE93001672 MF-902 
DE93005014 MF-902 
DE93001661 MF-902 
DE93002050 MF-940 
DE93004996 MF-902 
DE93005843 MF-902 
DE93004986 MF-902 


oh ok 


0291-Rev.1 18:8974  OSTI; NTIS (US Sales Only); GPO Dep. 


8 8 8 888 


0292-Rev.1 18:8895 OSTI; NTIS (US Sales Only); GPO Dep. 


— 


0293-Rev.1 18:8896 OSTI; NTIS (US Sales Only); GPO Dep. 


_ 


0336-Rev.2 18:7896 OSTI; NTIS; GPO Dep. 

0337-Rev.2 18:7897 OSTI; NTIS; INIS; GPO Dep. 
0365-2 18:7994 OSTI; NTIS; INIS; GPO Dep. 
0393-Rev.2-Pt.2 18:7995 OSTI; NTIS; INIS; GPO Dep. 
0531-Rev.1 18:7996 OSTI; NTIS; GPO Dep. 

0535-1 18:8091 OSTI; NTIS; INIS; GPO Dep. 
0548 18:8092 OSTI; NTIS; GPO Dep. 

0550 18:7997 OSTI; NTIS; GPO Dep. 

0560 18:7998 OSTI; NTIS; INIS; GPO Dep. 
0562 18:7999 OSTI; NTIS; INIS; GPO Dep. 
0572 18:8000 OSTI; NTIS; INIS; GPO Dep. 
0584 18:8001 OSTI; NTIS; INIS; GPO Dep. 
0587 18:8975 OSTI; NTIS; INIS; GPO Dep. 
0589 18:8002 OSTI; NTIS; INIS; GPO Dep. 

WHC-MR- 
0302 18:8003 OSTI; NTIS; INIS; GPO Dep. 
0392 18:8004 OSTI; NTIS; INIS; GPO Dep. 
WHC-SA— 

0873 18:8005 OSTI; NTIS; INIS; GPO Dep. 
1205 18:8093 OSTI; NTIS; INIS; GPO Dep. 
1385 18:7898 OSTI; NTIS; INIS; GPO Dep. 
1496 18:8182 OSTI; NTIS; INIS; GPO Dep. 
1501 18:10539 | OSTI; NTIS; INIS; GPO Dep. 
1538 18:8006 OSTI; NTIS; INIS; GPO Dep. 
1550 18:8976 OSTI; NTIS; INIS; GPO Dep. 


eee ek ek eh wk oh otk ot ot 


—_ A 


DE93005012 MF-902 
DE93002240 MF-902 


_> 


DE93001663 MF-902 
DE93002241 MF-902 
DE93004493 MF-610 
DE93004519 MF-507 
DE93004988 MF-902 
DE93004489 MF-722 
DE93004491 MF-520 
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WHC-SA- 


Report 
Number 


1554 
1591 
1592 
1644 
1679 
1724 
WHC-SP— 
0434-14 
0472-Rev.2 
0472-Rev.3 
0665-0 
0665-1 
0720 
0787-Rev.1 
0822 
WIS-PH- 
92-48 
92-55 
92-64 
92-73 
92-74 
92-75 
92-83 
WP 
90-01 
90-51 
90-52 
92-12 
WRL- 
91-R064 


92-232-Rev.1 
92-241 
92-242 
92-320 
92-371 


92-878 
WSRC-RP- 

89-1230 

89-432 


89-453-Vol.3 


Abstract 
Number 


18:8094 
18:8007 
18:9824 
18:8779 
18:8008 
18:10527 


18:8009 
18:8010 
18:8011 
18:8040 
18:8041 
18:9708 
18:8012 
18:8013 


18:10735 
18:10610 
18:10134 
18:10800 
18:10611 
18:10736 
18:10135 


18:7666 
18:9185 
18:7667 
18:9122 


18:7782 
18:7914 
18:9194 
18:9825 
18:10145 
18:8014 
18:8095 
18:8015 
18:9063 
18:8016 
18:8829 
18:9826 
18:8021 
18:8977 
18:9066 


18:8042 


Source of 
Availability 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Saies Only); 


OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 


See DOE/MC/11076-3146 
See DOE-HMIP-RR-92.036 
OSTI; NTIS; INIS 

OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 

See SAND-92-1298C 

OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
See WSRC-RP-92-878 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 


INIS 
INIS 
INIS 
INIS 
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Order 
Number 


DE93002242 
DE93002805 
DE93004492 
DE93004072 
DE93004496 
DE93004509 


DE93001465 
DE93006598 
DE93001786 
DE93007032 
DE93007030 
DE93001795 
DE93001665 
DE93007031 


T193614530 
7193614526 
TI93616671 
TI93616866 
TI93616824 
TIS3616859 
TI93616672 


Ti93615068 
TI93615065 
T1I93615069 
TI93615489 


DE93003586 


DE93002169 
DE93002402 
DE93002691 
DE93002407 
DE93000489 


DE93002688 


DE93003708 
DE93002162 


DE93004434 
DE93004545 


DE93003315 


Distribution 
Category 


MF-606 
MF-940 
MF-528 
MF-528 
MF-902 
MF-607 


MF-902 
MF-630 
MF-630 
MF-603 
MF-600 
MF-902 
MF-700 
MF-610 


MF-706 
MF-706 
MF-706 
MF-707 
MF-700 


MF-721 
MF-704 
MF-706; 
MF-702 


MF-704; 
MF-706 
MF-703; 
MF-706 
MF-702 


89-570-Vol.5-Del.Ver 18:9067 OSTI; NTIS (US Sales Only); GPO Dep. 
89-570-Vol.7-Del.Ver. 18:9068 OSTI; NTIS (US Sales Only); GPO Dep. 
89-570-Vol.8-Del.Ver 18:9069 OSTI; NTIS (US Sales Only); GPO Dep. 
89-570-Vol.9-Del.Ver. 18:9070 OSTI; NTIS (US Sales Only); GPO Dep. 
91-1207-Rev.1 18:8018 OSTI; NTIS; INIS; GPO Dep. 

91-1215 18:8043 OSTI; NTIS; GPO Dep. 

91-371 18:8017 OSTI; NTIS; INIS; GPO Dep. 

91-603 18:10275 OSTI; NTIS; INIS; GPO Dep. 

91-96 18:10274 OSTI; NTIS; GPO Dep. 

92-093 18:8019 OSTI; NTIS; INIS; GPO Dep. 

92-1004 18:10173  OSTI; NTIS; INIS; GPO Dep. 

92-1236 18:8022 OSTI; NTIS; INIS; GPO Dep. 

92-371 18:8020 OSTI; NTIS; GPO Dep. 

92-450 18:10276 OSTI; NTIS; GPO Dep. DES3003187 MF-703 
92-878 18:8021 OSTI; NTIS; INIS; GPO Dep. DE93001894 MF-702; 


MF-706 
WSRC-TR- 


91-391 18:8023 OSTI; NTIS; INIS; GPO Dep. 
91-562 18:8024 OSTI; NTIS; INIS; GPO Dep. 


DE93005504 MF-700 
DE93005506 MF-700 
DE93005507 MF-700 
DE93005508 MF-700 
DE93002682 MF-721 
DE93003322 MF-706 
DE93002154 MF-721 
DE93001898 MF-702 
DE93000454 MF-702 
DES93005298 MF-701 
DE93004299 MF-700 
DE93006882 MF-701 
DE93004257 MF-706 


S8S8SSSSE88EEES8 


DE93002159 MF-701 
DE93004300 MF-702 
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Report 
Number 


92-027 
92-056 
92-062 
92-077 


92-079 


92-097-Rev.1 


92-132 
92-186 
92-210 


92-219 
92-221 
92-224 


92-225 
92-226 
92-227 
92-228 
92-358 
92-388 
92-390 
92-391 
92-396 
92-483 
92-491 
92-503-1 
92-57 
92-59 
92-60 
92-61 
WZB-FS-I- 
91-404 
Y-ISD— 


33 
Y/CSD/INF— 
90/63 

91/1 
Y/DK- 
762 


32 
Y/0Z- 

835 

836/R3 
Y/EN- 

4591 

4675 


Abstract 
Number 


18:8978 
18:8025 
18:10281 
18:10528 


18:10136 
18:8979 
18:8183 
18:8044 
18:9827 


18:10282 
18:10283 
18:10284 


18:10285 
18:10286 
18:10287 
18:10288 
18:8769 

18:10289 
18:10290 
18:10291 
18:10292 
18:9523 

18:8026 

18:8980 

18:10277 
18:10278 
18:10279 
18:10280 


18:9156 
18:11606 


18:11588 
18:11589 


18:10540 


18:10529 


18:9709 
18:9524 


18:9828 
18:9656 
18:9829 
18:11590 


18:7922 
18:9830 
18:9319 


18:10293 
18:10294 
18:8027 
18:10295 
18:10296 
18:8028 
18:8029 
18:8030 
18:10297 
18:10335 


18:10684 


Source of 
Availability 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


See DOE/OR-01-1100-D1 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 


See IC—92/302 
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Order 
Number 


DE93003321 
DE93004863 
DE93003370 
DE93003323 


DE93003324 
DE93004301 
DE93006348 
DE93002776 
DE93005518 


DE93004588 
DE93004590 
DE93005793 


DE93005296 
DE93004537 
DE93004539 
DE93004538 
DE93005071 
DE93004589 
DE93004569 
DE93005792 
DE93004535 
DE93005697 
DES3006246 
DE93005206 
DE93003373 
DE93003371 
DES3002400 
DE93002401 


DE93766038 
DE93002748 


DE93004683 
DE93004685 


DE93004761 


DE93004757 


DE93004754 
DES3004766 


DE93002702 
DE93004755 
DE93004756 
DE93004687 


DE93004681 
DE93004759 


T1I93611278 
TI93611350 
Ti93612759 
7193611351 
T193611352 
T1I93612760 
T193612761 
T193612762 
T193611353 
7193611375 


ZiIMP- 


Distribution 
Category 


MF-701 
MF-702 
MF-702 
MF-704; 
MF-705 
MF-701 
MF-706 
MF-713 
MF-702 
MF-705; 
MF-706 
MF-702 
MF-702 
MF-703; 
MF-702 
MF-702 
MF-702 
MF-702 
MF-702 
MF-701 
MF-702 
MF-702 
MF-702 
MF-703 
MF-701 
MF-701 
MF-700 
MF-702 
MF-702 
MF-702 
MF-702 
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Order Number Correlation 


The correlation list is provided for those organizations that file documents by report number but may receive requests by 
order number. For more information about a document, refer to the Report Number Index. 


Order No. 


DE92001278 
DE92010597 
DE92012453 
DES2014868 
DE92016409 
DE92016436 
DE92017527 
DE92018563 
DE92018619 
DE92018645 
DE9201 8868 
DE92018992 
DE92040101 
DE92040969 
DE92041156 
DE92041162 
DE93000017 
DE93000020 
DE93000036 
DE93000041 
DE93000044 
DE93000048 
DE93000049 
DE93000050 
DE93000051 
DE93000067 
DE93000070 
DE93000108 
DE93000219 
DE93000222 
DE93000230 
DE93000231 
DE93000233 
DE93000454 
DE93000489 
DE93000696 
DE93000712 
DE93000757 
DE93000793 
DE93001258 
DE93001295 
DE93001296 
DE93001313 
DE93001368 
DE93001453 
DE93001464 
DE93001465 
DE93001510 
DE93001657 
DE93001660 
DE93001661 
DE93001663 
DE93001665 
DE93001672 
DE93001728 
DE93001735 
DE93001738 
DE93001753 
DE93001786 
DE93001795 
DE93001861 


1082 


Report No. 


DOE/METC—92/6125 
NREL/MK-41 1-4973 
DOE/LC/11084-3110 
ANL/CP-75205 
NREL/TP-462-4860 
DOE/CH/10093—176 
LA-UR-92-1879 
DOE/AL/58181-T1 
RFP—4607 
CONF-9203209—1 
CONF-930414-—2 
LA-UR-92-2349 
DUN-31-RD 
SAND-—92-1348C 
RFP—4630 

RFP—4637 
NREL/CP-411-5184 
NREL/TP-463-4771 
DOE/CH/10093—186 
NREL/TP—442-5225 
NREL/TP-441-5245 
NREL/TP-—432-5027 
NREL/TP-451-5191 
NREL/TP—451-5192 
NREL/TP-—451-5265 
NREL/TP-421-4944 
NREL/TP-—413-5270 
DOE/BC/14600-37 
DOE/MC/27227-3135 
DOE/MC/23174-3138 
DOE/MC/21023-3142 
CONF-921034—24 
DOE/MC/26304-3 194 
WSRC-RP-$91 -96 
WSRC-MS—92-232-Rev.1 
LA-UR-—92-3169 
SAND-91-2642C 
SAND-91-2601C 
LA-UR-S$2-2909 
FEMP/SUB-050 
LA-SUB—92-10-Pt.2 
LA-SUB-92-10-Pt.3 
PNL-SA-20379 
CONF-9206303-1 
WHC-EP-0393-Rev.2-Pt.2 
WHC-EP-0548 
WHC-SP-0434-14 
UCRL-JC—1 11095 
K/GDP/SAR-19 
CONF-920988-—3 
WHC-EP-0562 
WHC-SA-0873 
WHC-SP-0787-Rev.1 
WHC-EP-0550 
HW-30415 
HW-34810 
HW-89067 
WHC-EP-0531-Rev.1 
WHC-SP-0472-Rev.3 
WHC-SP-0720 
POEF/ER-4546 
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Order No. 


DE93001884 
DE93001894 
DE93001898 
DE93001903 
DE93001906 
DE93001916 
DE93001918 
DE93001919 
DE93001932 
DE93001935 
DE93001938 
DE93001939 
DE93001941 
DE93002007 
DE93002043 
DE93002050 
DE93002083 
DE93002150 
DE93002154 
DE93002159 
DE93002162 
DE93002164 
DE93002169 
DE93002240 
DE93002241 
DE93002242 
DE93002255 
DE93002256 
DE93002259 
DE93002260 
DE93002263 
DE93002288 
DE93002296 
DE93002300 
DE93002302 
DE93002304 
DE93002305 
DE93002320 
DE93002342 
DE93002347 
DE93002375 
DE93002377 
DE93002400 
DE93002401 
DE93002402 
DE93002407 
DE93002439 
DE93002440 
DE93002443 
DE93002450 
DE93002458 
DE93002470 
DE93002479 
DE93002507 
DE93002546 
DE93002582 
DE93002587 
DE93002682 
DE93002688 
DE93002691 
DE93002702 


Report No. 


POEF-3005 
WSRC-RP-92-878 
WSRC-RP-91-603 
BNL-47713 
BNL-46115-Rev. 
DPW-53-7-1 
EGG-PRP-10372 
EGG-WTD—10380 
EGG-WTD-10254 
INEL/MISC—92065 
EGG-WTD-10204 
EGG-WTD-10354 
EGG-WMO-10381 
PATENTS-US—A7663517 
PNL-8173 
WHC-EP-0572 
HW-—76022 
HW-27158 
WSRC-RP-91-371 
WSRC-TR-91-391 
WSRC-MS-92-371 
CONF-9209158-7 
WSRC-MS-91-549 
WHC-MR-0392 
WHC-SA-1205 
WHC-SA-1554 
POEF/ER-4547 
RFP-4580 
RFP—4643 
RFP-—4644 
CONF-921187—1 
SAND-91-2657C 
SAND-91-1914C 
SAND-92-2085C 
SAND-92-2138C 
SAND-91-2672C 
SAND-91-2626C 
PNL-8292 
CONF-930205—1 
CONF-9210198-1 
DPW-6790 
DPW-6746 
WSRC-TR-92-60 
WSRC-TR-92-61 
WSRC-MS-92-051 
WSRC-MS-92-169 
HAN-71970-Del. 
HAN-76200-Del. 
HW-67800 
TVA-Bull-Z-296 
SAND-91-2671C 
SAND-91-2732C 
SAND-92-0818C 
DOE/ID/12940—1 
LBL-32838 
LBL-PUB-5355 
TVA-Bull-Z-314 
WSRC-RP-91-1207-Rev.1 
WSRC-MS-92-242 
WSRC-MS-92-061 
Y/EN-4591 


Order No. 


DE93002748 
DE93002757 
DE93002776 
DE93002805 
DE93002822 
DE93002848 
DE93002875 
DE93002927 
DE93002930 
DE93002938 
DE93003020 
DE93003021 
DE93003036 
DE93003037 
DE93003076 
DE93003079 
DE93003089 
DE93003109 
DE93003168 
DE93003169 
DE93003187 
DE93003204 
DE93003238 
DE93003246 
DE93003248 
DE93003308 
DE93003309 
DE93003311 
DE93003315 
DE93003321 
DE93003322 
DE93003323 
DE93003324 
DE93003352 
DE93003366 
DE93003370 
DE93003371 
DE93003373 
DE93003386 
DE93003387 
DE93003397 
DE93003398 
DE93003434 
DE93003479 
DE93003482 
DE93003487 
DE93003503 
DE93003506 
DE93003510 
DE93003511 
DE93003513 
DE93003514 
DE93003515 
DE93003525 
DE93003526 
DE93003540 
DE93003542 
DE93003548 
DE93003565 
DE93003576 
DE93003579 


Report No. 


Y-ISD-33 
CONF-9206148- 
WSRC-TR-92-186 
WHC-SA-1591 
CONF-921129-2 
CONF-8902131— 
UCRL-JC—1 11940 
ANL/EP/CP-76191 
ANL/EP/CP-—77803 
BNL-NUREG-48100 
CONF-921029-11 
CONF-921029-12 
PNWD-—1980-04-HEDR 
CONF-9205 196-9 
EGG-WM-8773 
POEF-E-584 
CONF-9211116—4 
DOE/EA-0806 
BNL-—48017 
BNL-48054 
WSRC-RP-92-450 
DOE/MC/25135-93/C0101 
SAND-92-7330C 
SAND-92-1774C 
SAND-92-2081C 
ORNL/HTSPC-3 
HW-54000-Del. 
HW-34000-Del. 
WSRC-RP--89-453-Vol.3 
WSRC-TR-92-027 
WSRC-RP-91-1215 
WSRC-TR-92-077 
WSRC-TR-92-079 
CONF-920930-13 
ORNLV/ER-146 
WSRC-TR-92-062 
WSRC-TR-92-59 
WSRC-TR-92-57 
DOE/RL-92-41 
DOE/RL-92-66 
HW-32003 
HW-32185 
HW-27945 
PNL-8148 
DOE/MC/28055-93/C0138 
DOE/MC/28055-93/C0 134 
HW-73777 

HW-801 11 
HW-82941 
HW-82943 
HW--49471 
HW-53375 
HW-54267 
HW-60596 
HW-65733-RD 
CONF-91 1135-1 
CONF-9209284—1 
ORNL/TM-1222 
CONF-92081 96-1 
HW-76405 
HW-77787 





Order No. 


DE93003586 
DE93003590 
DE93003593 
DE93003601 
DE93003602 
DE93003614 
DE93003615 
DE93003648 
DE93003649 
DE93003650 
DE93003662 
DE93003685 
DE93003693 
DE93003694 
DE93003697 
DE93003703 
DE93003708 
DE93003741 
DE93003754 
DE93003756 
DE93003771 
DE93003779 
DE93003780 
DE93003785 
DE93003790 
DE93003792 
DE93003795 
DE93003796 
DE93003797 
DE93003800 
DE93003807 
DE93003845 
DE93003846 
DE93003847 
DE93003849 
DE93003862 
DE93003903 
DE93003908 
DE93003916 
DE93003917 
DE93003933 
DE93003936 
DE93003937 
DE93003938 
DE93003939 
DE93003943 
DE93003945 
DE93003946 
DE93003947 
DE93003948 
DE93003949 
DE93003951 
DE93003952 
DE93003953 
DE93003981 
DE93003990 
DE93003991 
DE93003992 
DE93003993 
DE93003996 
DE93003997 
DE93003998 
DE93004037 
DE93004043 
DE93004046 
DE93004050 
DE93004054 
DE93004070 
DE93004072 
DE93004075 
DE93004078 
DE93004079 


Report No. 


WSEO-92-051 
DOE/OR—1077 
LA-12378 
CONF-9209272—1 
CONF-930403—4 
CONF-9208180—1 
CONF-921007-5 
DOE/NV-346 
DOE/ER/40682-1 
DOE/ER/40315—196 
ORNL/TM-12104 
DOE/RW/00134—-T1 
LA-UR-—92-3235 
LA-UR-—92-3232 
LA-UR-92-3242 
LA-UR-—92-3280 
WSRC-MS-92-320 
LA-UR-92-3309 
LA-UR-—92-3480 
ORNL/TM-12198 
DOE/OR-901-Rev.2 
LA-UR-—92-3513 
LA-UR-—92-3507 
LA-UR-92-3521 
LA-UR-—92-3549 
LA-UR-—92-3526 
LA-UR-—92-3645 
LA-UR-92-3635 
LA-UR-92-3618 
LA-UR-—92-3604 
LA-UR-—92-3587 
LA-UR-92-3810 
LA-UR-92-3811 
LA-UR-92-3815 
LA-UR-92-3821 
LA-UR—92-3912 
CONF-8901226— 
TVA-Bull-Z-318 
TVA/NFERC-91/1 
TVA/NFERC—91/6 
HW—43937 
HW-55691 
HW-55801-RD 
HW-56026-RD 
HW-60596-RD 
HW-64415 
HW-65269-RD 
HW-—65760 
HW-66363 
HW-67030 
HW-67491 
HW-67720-C 
HW-67720-A 
HW-67783 
DOE/NP/00159-T2 
WHC-EP-—0336-Rev.2 
SAND-92-2481C 
SAND-92-2160C 
SAND-92-1070C 
SAND-92-179/C 
SAND-—92-1570C 
SAND-92-2418C 
CONF-9209158—-10 
SAND-—92-2367C 
SAND—-92-2302C 
SAND-92-1437C 
SAND-92-1839¢ 
WHC-EP-0337-Rev.2 
WHC-SA-—1644 
DOE/PC/88810-12 
PPPL-CFP-2770 
PPPL-CFP-—2767 


Order No. 


DE93004096 
DE93004132 
DE93004150 
DE93004152 
DE93004156 
DE93004161 

DE93004200 
DE93004230 
DE93004231 

DE93004232 
DE93004234 
DE93004236 
DE93004239 
DE93004245 
DE93004247 
DE93004252 
DE93004257 
DE93004289 
DE93004292 
DE93004299 
DE93004300 
DE93004301 

DE93004328 
DE93004334 
DE93004335 
DE93004336 
DE93004340 
DE93004342 
DE93004343 
DE93004344 
DE93004345 
DE93004382 
DE93004383 
DE93004385 
DE93004387 
DE93004398 
DE93004400 
DE93004407 
DE93004419 
DE93004425 
DE93004429 
DE93004430 
DE93004434 
DE93004444 
DE93004445 
DE93004449 
DE93004450 
DE93004453 
DE93004456 
DE93004462 
DE93004464 
DE93004465 
DE93004466 
DE93004468 
DE93004469 
DE93004470 
DE93004472 
DE93004475 
DE93004476 
DE93004479 
DE93004489 
DE93004491 

DE93004492 
DE93004493 
DE93004496 
DE93004497 
DE93004501 

DE93004504 
DE93004509 
DE93004511 

DE93004512 
DE93004513 


Report No. 


ORNL/TM—11908 
ANL/CP-75979 
CONF-9110197—2 
ANL/EP/CP-—77812 
DOE/ER/61374—1 
CONF-930403-8 
ANUMCT/CP-77705 
ANL/FE/CP-76227 
ANL/FE/CP-—76226 
ANL/EWM/CP-78035 
ANL/CP-75651 
ANL/CP-73782 
ANL/FE/CP-76392 
ANL/CP-75344 
ANL/CP-75489 
ANL/CP-—76584 
WSRC-RP-92-371 
CERN-PPE-91/188 
DOE/OR—1066 
WSRC-RP-92-1004 
WSRC-TR-91-562 
WSRC-TR-92-097-Rev.1 
PNL-SA-21374 
PNL-SA-21458 
PNL-SA-21282 
PNL-SA-21321 
PNL-SA-21405 
DPW-53-317 
DPW-53-255 
DPW-53-236 
DPW-53-218 
PNL-8387 
SAND-92-8225 
SAND-92-1534 
SAND-91-0428 
CONF-9205147—4 
PNL-8460 
PNL-SA-21341 
FNAL/C—92/282 
PNL-SA-21344 
ANL-FRA-169 
DOE/NV-358 
WSRC-RP-89-1230 
IS-M-732 
IS-M-733 
DOE/CH-9218 
SRO-NERP-21 
IS-M-731 
SSCL-Preprint-154 
IS—5082 

IS-M-736 
iS-M-737 
IS-M-735 
GA-A-21089 
IS-M-722 
IS-M-728 

IS—5078 

IS-M-723 
IS-M-734 
SAND-92-7302 
WHC-SA-1538 
WHC-SA-1550 
WHC-SA-1592 
WHC-SA-1385 
WHC-SA-1679 
SAND-92-2480C 
SAND-92-2111C 
SAND-92-1443C 
WHC-SA-1724 
CONF-8909220-3 
CONF-870335—4 
CONF-9203214—1 


Order No. 


DE93004514 
DE93004515 
DE93004519 
DE93004521 

DE93004526 
DE93004529 
DE93004533 
DE93004535 
DE93004537 
DE93004538 
DE93004539 
DE93004541 

DE93004542 
DE93004545 
DE93004555 
DE93004556 
DE93004569 
DE93004585 
DE93004588 
DE93004589 
DE93004590 
DE93004593 
DE93004608 
DE93004653 
DE93004654 
DE93004670 
DE93004671 
DE93004672 
DE93004673 
DE93004676 
DE93004677 
DE93004679 
DE93004681 
DE93004682 
DE93004683 
DE93004685 
DE93004687 
DE93004690 
DE93004692 
DE93004694 
DE93004695 
DE93004696 
DE93004697 
DE93004699 
DE93004702 
DE93004703 
DE93004704 
DE93004706 
DE93004709 
DE93004710 
DE93004714 
DE93004715 
DE93004716 
DE93004717 
DE93004719 
DE93004720 
DE93004721 

DE93004722 
DE93004724 
DE93004725 
DE93004726 
DE93004727 
DE93004729 
DE93004730 
DE93004732 
DE93004733 
DE93004735 
DE93004736 
DE93004748 
DE93004752 
DE93004754 
DE93004755 


Report No. 


DE93004755 


DOE/ER/60707-T2 
DOE/ER/60707-T3 


WHC-SA-1496 


CONF-921102-45 
CONF-921238—1 
CONF-920815—18 
CONF-9009275-3 
WSRC-TR-92-396 
WSRC-TR-92-226 
WSRC-TR-92-228 
WSRC-TR-92-227 
DOE/ER/53223—193 


MLM-3769 


WSRC-RP-89-432 


PNL-SA-21121 
PNL-SA-21320 


WSRC-TR-92-390 
CONF-921111-6 

WSRC-TR-92-219 
WSRC-TR-92-388 
WSRC-TR-92-221 


DOE/AD-0035 


POEF/ER/Sub-90/4544 
DOE/METC/C-—93/7048 
DOE/METC/C-—93/7047 


DPW-6919 
DPW-6918 
DPW-6917 
DPW-6916 
DPW-6847 
DPW-6845 
DPW-6821 
Y/NA-264 


DOE/OR-01-1100-D1 
Y/CSD/INF-90/63 
Y/CSD/INF-91/1 


Y/EN-—4780 
LBL-32278 
LBL-32877 
LBL-32965 
LBL-32977 
LBL-32912 
LBL-33028 


ORNL/Sub-87-SB 154/01 


LBL-32269 
LBL-32270 
LBL-33066 
LBL-32913 
LBL-33078 
LBL-32813 


ES/ESH-22/V4 


LBL-33077 
LBL-32311 
LBL-32863 
LBL-33103 
LBL-32158 
LBL-32802 
LBL-32170 
LBL-32288 
LBL-32936 
LBL-33009 
LBL-32935 
LBL-32736 
LBL-32931 
DOE/CH-9211 
IS-T-1568 


ANL/MCS-TM-172 
RL-SEP-476-Del. 


FNAL/C—92/309 


DOE/NV/10630-31 


Y/DZ-835 
Y/EN-—4675 
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DE93004756 


Order No. 


DE93004756 
DE93004757 
DE93004759 
DE93004761 
DE93004766 
DE93004767 
DE93004769 
DE93004770 
DE93004773 
DE93004774 
DE93004775 
DE93004776 
DE93004778 
DE93004780 
DE93004781 
DE93004784 
DE93004787 
DE93004794 
DE93004798 
DES3004799 
DE93004800 
DE93004802 
DE93004805 
DE93004808 
DE93004810 
DE93004811 
DE93004814 
DE93004815 
DE93004816 
DE93004827 
DE93004829 
DE93004830 
DE93004832 
DE93004833 
DE93004835 
DE93004836 
DE93004839 
DE93004840 
DE93004841 
DE93004845 
DES3004847 
DE93004851 
DE93004860 
DE93004863 
DE93004865 
DE93004866 
DE93004867 
DE93004870 
DE93004871 
DE93004873 
DE93004874 
DE93004881 
DE93004882 
DE93004883 
DE93004884 
DE93004890 
DE93004894 
DE93004903 
DE93004906 
DE93004907 
DE93004908 
DE93004909 
DE93004910 
DE93004913 
DE93004917 
DE93004958 
DE93004963 
DE93004964 
DE93004970 
DE93004971 
DE93004975 
DE93004976 


1084 


Report No. 


Y/EN—4676 

Y/DQ-32 

Y/IB—44 

Y/DK-762 
Y/DZ-—836/R3 
LBL-32937 
LBL-32273 
LBL-32198 
LBL-32517 
LBL-32776 
LBL-32431-Rev. 
LBL-32932 
LBL-30032 
LBL-32447 
LBL-32667 
LBL-32951 
LA-12469-MS 
ORNL/TM-12122 
PNL-8298 

IS-T—1548 

IS-T—1615 
ANL/CP-—75966 
ANL/CP-77546 
ANL/CP-—75960 
ANL/CHMW/CP-77993 
ANL/MSD/CP-77995 
ANL/MSD/CP-75065 
ANL/CHM/CP-76899 
ANL/ASD/VU-76158 
DOE/MC/24258-3152 
DOE/MC/11076-3147 
DOE/MC/11076-3146 
DOE/MC/25033-3158 
PNL-SA-20060 
PNL-SA-21128 
PNL-SA-20439 
PNL-SA-21555 
PNL-SA-21556 
PNL-SA-21188 
LA-UR-—92-3485 
ANL/CMT/CP-—78233 
ANL/EP/CP-78014 
ANL/MSD/CP-78152 
WSRC-TR-92-056 
DP-—73-1-7-Del.Ver. 
DP-72-1-4-Del.Ver. 
DP-72-1-6-Del.Ver. 
ANL/ES/CP-76721 
ANL/CP-—75342 
ANL/CP-77378 
ANL/CP-77502 
DP-77-1-7-Del.Ver. 
DP-—72-1-8-Del.Ver. 
DP-74-1-6-Del.Ver. 
CONF-9210225—Summ. 
BNL-46444(1992) 
BNL-24 182-(Rev.10/92) 
BNL-48151 
BNL—48137 
BNL-—48148 
BNL-48251 
GA-A-21043 
KCP-613-4868 
PNL-—8388-Vol.1 
DOE/PC/89651-T5 
RRD-RTS—920119 
DPW-53-766 
DPW-53-756 
DPW-53-725 
DOE-STD—1030-92 
DOE/MC/25010-93/C0145 
DOE/MC/27364—93/C0173 
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Order No. 


DE93004977 
DE93004979 
DE93004982 
DE93004984 
DE93004985 
DE93004986 
DE93004988 
DE93004991 

DE93004992 
DE93004996 
DE93005000 
DE93005002 
DE93005004 
DE93005007 
DE93005012 
DE93005013 
DE93005014 
DE93005015 
DE93005016 
DE93005017 
DE93005018 
DE93005019 
DE93005021 

DE93005022 

DE93005024 

DE93005025 

DE93005028 
DE93005029 
DE93005030 

DE93005031 

DE93005032 

DE93005034 

DE93005037 
DE93005038 
DE93005039 
DE93005043 

DE93005045 

DE93005071 

DE93005077 

DE93005078 
DE93005079 
DE93005081 

DE93005082 
DE93005083 
DE93005084 

DE93005085 
DE93005087 
DE93005094 
DE93005095 
DE93005096 
DE93005098 
DE93005100 
DE93005103 
DE93005105 
DE93005106 
DE93005109 
DE93005119 
DE93005146 
DE93005148 
DE93005149 
DE93005151 

DE93005153 
DE93005154 
DE93005156 
DE93005159 
DE93005160 
DE93005164 
DE93005169 
DE93005171 
DE93005173 
DE93005175 
DE93005178 


Report No. 


DOE/MC/27364—93/C0172 
WHC-EP-0182-52 
WHC-EP-01 82-53 
LA-12457-T 
WHC-EP-0365-2 
WHC-EP-0589 
WHC-SA-1501 
DOE/RL-92-32 
DOE/RL-90-33 
WHC-EP-0584 
WHC-EP-0535-1 
DOE/RL-92-72 
SAND-91-0429 
DOE/MC/2604 1-93/C0150 
WHC-MR-0302 
PNL-8000-Pt.1 
WHC-EP-0560 
DOE/MC/26233-93/C0167 
DOE/MC/10637-93/C0165 
DOE/MC/26239-93/C0155 
DOE/MC/25034—93/C0157 
DOE/MC/23170-93/C0169 
DOE/MC/23165-93/C0141 
DOE/MC/26008-93/C0149 
DOE/MC/21023-93/C0146 
DOE/MC/21023-93/C0164 
PNL-SA-20552 
PNL-SA-21356 
PNL-SA-21421 
PNL-SA-21566 
PNL-SA-20260 
PNL-SA-21022 
PNL-SA-20650 
PNL-SA-21225 
PNL-SA-21327 
LA-12437-PR 
EGG-RAAM—10307 
WSRC-TR-92-358 
DOE/MC/29234—-93/C0160 
DOE/MC/27221-93/C0153 
DOE/RL-91-58 
DOE/RL-91-52 
DOE/EIA-0226(92/12) 
DOE/EIA-0380(92/12) 
PNL-SA-21651 
PNL-8464 
DOE/BU-0004P 
PNL-SA-21332 
PNL-SA-21027 
PNL-SA-21275 
PNL-SA-20892 
PNL-SA-20758 
PNL-SA-21609 
PNWD-—1980-06-HEDR 
CONF-921101-15 
CONF-921101-16 
DOE/PC/88877-T11 
DOE/DP/48075-11 
CONF-921101-26 
CONF-921101-27 
CONF-9211144-5 
CONF-920762-9 
CONF-921101-28 
CONF-920664—4 
CONF-930403-9 
CONF-930318-2 
CONF-921240—1-Vugraphs 
DOE/EIA-0538(92/93-11) 
ORNU/ENG/TM-36 
ES/ER/TM-52 
ES/ER/TM-16 
DOE/LLW-155 


Order No. 


DE93005179 
DE93005180 
DE93005181 

DE93005182 
DE93005183 
DE93005186 
DE93005190 
DE93005192 
DE93005193 
DE93005194 
DE93005195 
DE93005196 
DE93005197 
DE93005202 
DE93005206 
DE93005207 
DE93005209 
DE93005210 
DE93005213 
DE93005215 
DE93005216 
DE93005217 
DE93005218 
DE93005225 
DE93005226 
DE93005227 
DE93005233 

DE93005234 

DE93005236 
DE93005237 
DE93005238 
DE93005240 
DE93005241 

DE93005242 

DE93005244 

DE93005245 
DE93005246 
DE93005247 
DE93005248 
DE93005251 

DE93005253 
DE93005254 
DE93005255 
DE93005257 
DE93005258 
DE93005260 
DE93005261 

DE93005263 
DE93005264 
DE93005267 
DE93005268 
DE93005269 
DE93005272 
DE93005273 
DE93005278 
DE93005279 
DE93005282 
DE93005284 
DE93005289 
DE93005290 
DE93005296 
DE93005298 
DE93005299 
DE93005300 
DE93005308 
DE93005309 
DE93005310 
DE93005316 
DE93005330 
DE93005331 
DE93005335 
DE93005338 


Report No. 


DOE/iD-10385-Rev. 
EGG-M-92238 
EGG-M-92377 
EGG-M-92563 
EGG-M-92630 
EGG-M-92248 
EGG-M-92644 
EGG-M-92605 
EGG-M-92052 
EGG-M-92475 
DOE/MC/23167-—93/C0148 
DOE/MC/27339-93/C0174 
DOE/MC/10637-93/C0171 
EGG-WTD—10397 
WSRC-TR-92-502-1 
DPST-—88-400 
DOE/ID/12945—T3 
DOE/ID/12945—-T4 
CONF-9206333—1 
CONF-910864—14 
DOE/PC/91257-T14 
FSU-HEP-920427 
CONF-9101 105-3 
DPW-53-266 
DPW-53-712 
DPW-6819 
EGG-WTD-10450 
EGG-SARE-10463 
EGG-BNCT—10016 
EGG-WTD-10400 
EGG-WMO-10456 
EGG-MS—10535 
EGG-M-92367 
EGG-M-92365 
EGG-M-92602 
EGG-M-92498 
EGG-M-92411 
DOE/LLW-151 
EGG-NE-10138 
EGG-M-92220 
EGG-M-92532 
EGG-M-91392 
EGG-M-92383 
EGG-MS-8421 
EGG-WM-8703 
EGG-WTD—-10386 
EGG-WTD-10429 
PNWD-2054-HEDR 
ORNL/M-2611 
EGG-FE—10499 
EGG-PHY—10446 
EGG-NE-10524 
AECL-10578 
EGG-CODP-10473 
CONF-9204219— 
DOE/OR/00033-T517 
DOE/OR/00033-T514 
DOE/OR/00033-T518 
DOE/OR/00033—T508 
DOE/OR/00033—T507 
WSRC-TR-92-225 
WSRC-RP-92-093 
CONF-9201 103— 
CONF-920664-5 
DOE/RL—92-64 
DOE/RL—91-39-Rev.1 
DOE/RL-92-39 
CONF-9108226—Summ. 
DOE/NP/00159-T3 
DOE/NP/00159-T4 
DOE/EIA—-0035(92/12) 
SAND-92-2135C 





Order No. 


DE93005340 
DE93005342 
DE93005343 
DE93005344 
DE93005345 
DE93005346 
DE93005347 
DE93005348 
DE93005349 
DE93005350 
DE93005351 
DE93005352 
DE93005353 
DE93005355 
DE93005356 
DE93005357 
DE93005358 
DE93005359 
DE93005362 
DE93005363 
DE93005364 
DE93005365 
DE93005367 
DE93005369 
DE93005372 
DE93005373 
DE93005382 
DE93005383 
DE93005385 
DE93005389 
DE93005408 
DE93005417 
DE93005419 
DE93005420 
DE93005421 

DE93065426 
DE93005433 
DE93005436 
DE93005437 
DE93005438 
DE93005440 
DE93005441 

DE93005442 
DE93005443 
DE93005447 
DE93005448 
DE93005449 
DE93005450 
DE93005451 

DE93005452 
DE93005454 
DE93005455 
DE93005456 
DE93005457 
DE93005460 
DE93005461 

DE93005463 
DE93005465 
DE93005466 
DE93005467 
DE93005468 
DE93005470 
DE93005471 

DE93005472 
DE93005473 
DE93005474 
DE93005475 
DE93005476 
DE93005478 
DE93005479 
DE93005481 
DE93005482 


Report No. 


SAND-92-1367C 
SAND—92-2205C 
SAND-92-2773C 
SAND-92-2727C 
SAND-92-1135C 
SAND-92-1985C 
SAND-92-2640C 
SAND-92-2704C 
SAND—92-1584C 
SAND—92-2542C 
SAND-92-1697C 
DOE/MC/26288-3172 
SAND-—92-1593C 
SAND-92-2726C 
SAND—92-2619C 
SAND-92-1565C 
SAND-92-1921C 
SAND-92-1542C 
SAND-92-2309C 
SAND-92-1298C 
SAND-—92-0037C 
SAND-92-2737C 
SAND-92-1668C 
SAND-—92-2580C 
SAND-—92-2522C 
SAND-—92-2501C 
SAND-—92-2135 
SAND-92-0526 
WHC-EP-0291 -Rev.1 
DOE/FE-0271P 
CONF-921152—12 
CONF-921201—13 
CONF-921101-36 
CONF-921101-37 
CONF-920762—10 
LA-UR-92-4148 
EGG-M-92212 
LA-UR-92-4155 
LA-UR-92-4147 
LA-UR-92-4141 
LA-UR-92-4132 
LA-UR-92-4119 
LA-UR-92-4110 
LA-UR-92-4075 
LA-UR-92-4041 
LA-UR-92-4031 
LA-UR-92-4030 
LA-UR-92-4029 
LA-UR-92-4025 
LA-UR-92-4006 
LA-UR-92-3992 
LA-UR-92-3980 
LA-UR-92-3977 
LA-UR-92-4408 
LA-UR-92-4366 
LA-UR-92-4364 
LA-UR-92-4358 
LA-UR-92-4351 
LA-UR-92-4340 
LA-UR-92-4337 
LA-UR-92-4327 
LA-UR-92-4322 
LA-UR-92-4316 
LA-UR-92-4298 
LA-UR-92-4276 
LA-UR-92-4260 
LA-UR-92-4253 
LA-UR-92-4244 
LA-UR-92-4227 
LA-UR-92-4226 
LA-UR-92-4162 
LA-UR-92-4170 


Order No. 


DE93005483 
DE93005484 
DE93005487 
DE93005488 
DE93005489 
DE93005495 
DE93005496 
DE93005498 
DE93005500 
DE93005504 


DE93005506 
DE93005507 
DE93005508 


DE93005518 
DE93005525 
DE93005526 
DE93005529 
DE93005531 

DE93005532 
DE93005533 
DE93005535 
DE93005536 
DE93005538 
DE93005542 
DE93005548 
DE93005550 
DE93005551 

DE93005552 
DE93005553 
DE93005555 
DE93005556 
DE93005557 
DE93005558 
DE93005560 
DE93005561 

DE93005562 
DE93005565 
DE93005566 
DE93005570 
DE93005571 

DE93005572 
DE93005573 
DE93005580 
DE93005581 

DE93005582 
DE93005583 
DE93005584 
DE93005585 
DE93005586 
DE93005588 
DE93005590 
DE93005591 

DE93005593 
DE93005594 
DE93005595 
DE93005607 
DE93005629 
DE93005632 
DE93005633 
DE93005663 
DE93005665 
DE93005666 
DE93005669 
DE93005670 
DE93005671 
DE93005672 
DE93005673 
DE93005679 


Report No. 


DOE/EA-0429 
KCP-613-4870 
DOE/EA-0602 
DOE/EA-0789 
DOE/EA-0558 
DOE/EA-—0510 
DOE/EA—0566 
DOE/RL-91-32-Draft-B 
ORNL/CON-323 
WSRC-RP-—89-570-Vol.5- 
Del.Ver. 
WSRC-RP-89-570-Vol.7- 
Del.Ver. 
WSRC-RP-89-570-Vol.8- 
Del.Ver. 
WSRC-RP-89-570-Vol.9- 
Del.Ver. 
WSRC-TR-92-210 
SAND-—92-2856C 
DPST-—88-436 
BNL-48258 
BNL-—47983 
BNL-—48103 
BNL-—47965 
BNL-—48115 
BNL-48109 
BNL-—48107 
BNL—48344 
ANL-HEP-TR-92-114 
ANL-HEP-TR-92-74 
ANL/MSD/CP-78287 
ANL/MSD/CP-76616 
ANL/MSD/CP-78183 
ANL/MSD/CP-76614 
ANL/MSD/CP-—76520 
ANL/MSD/CP-76615 
ANL/MSD/CP-76613 
ANL/MSD/CP-78354 
ANL/MSD/CP-78361 
ANL/MSD/CP-76433 
ANL-HEP-CP-92-108 
ANL-HEP-CP-92-127 
ANL-HEP-CP-—92-120 
ANL-HEP-CP-92-121 
ANL/PHY/CP-—78352 
ANL/CMT/CP-77755 
BNL-48184 
BNL-—48185 
BNi—48186 
BNL—48190 
BNL-47854 
BNL—48136 
BNL-—48143 
BNL-—48145 
BNL-47781 
BNL—48191 
BNL-48179 
BNL-—48180 
PNL-8415 
PNL-8450 
DPW-53-885 
DPW-53-859 
DPW-53-843 
DOE/EIA-0370(92) 
LA-12433 
DOE/EIA—0109(92/12) 
DOE/EIA—0538(92/93-12) 
FNAL/C—92/324 
FNAL/C-92/317-E 
FNAL/C—92/333 
FNAL/C—92/325-E 
DOE/ER/13874-5 


Order No. 


DE93005680 
DE93005681 
DE93005682 
DE93005683 
DE93005684 
DE93005685 
DE93005686 
DE93005687 
DE93005688 
DE93005689 
DE93005690 
DE93005692 
DE93005694 
DE93005695 
DE93005697 
DE93005700 
DE93005703 
DE93005707 
DE93005708 
DE93005710 
DE93005721 
DE93005722 
DE93005723 
DE93005724 
DE93005725 
DE93005726 
DE93005727 
DES3005728 
DE93005730 
DE93005733 
DE93005734 
DE93005736 
DE93005738 
DE93005742 
DE93005747 
DE93005748 
DE93005749 
DE93005750 
DE93005752 
DE93005753 
DE93005754 
DE93005755 
DE93005761 
DES3005762 
DE93005767 
DE93005768 
DE93005770 
DE93005776 
DE93005779 
DE93005780 
DE93005782 
DE93005792 
DE93005793 
DE93005794 
DE93005798 
DE93005799 
DE93005801 
DE93005802 
DE93005803 
DE93005804 
DE93005805 
DE93005806 
DE93005807 
DE93005811 
DE93005812 
DE93005814 
DE93005815 
DE93005816 
DE93005820 
DE93005822 
DE93005824 
DE93005825 


Report No. 


CONF-921101-34 
CONF-921101-35 
DPSPM-SITE-4 
DPST-Cf-252-7 
NMP-EHA—92-0063 
ANL/MCS/CP-78197 
ANL/MCS/CP-78196 
ANL/CMT/RP-73283 
ANL/CMT/RP-73688 
ANL/CMT/RP-76350 
ANL/CMT/RP-—78323 
EDAC-—253-030.00 


DOE/AL—150329.0002 


DOE/UMTRA—150329-0003 


WSRC-TR-92-483 
CONF-9204144— 
DOE/ER/40613-2 
BNL-~48255 
BNL—48256 
BNL—48200 
DOE/NE/37966-T1 
PPPL-2869 
PPPL-2859 
PPPL-2863 
PPPL-2865 
PPPL-2866 
PPPL-2874 
PPPL-2870 
PPPL-2873 
BNL-52349 
UCRL-ID—107950 
UCRL-ID—110838 
UCRL-ID—111041 
UCRL-ID—112502 
PNL-3916 
PNL-7268 
DOE/EIS—0119F 
ORNL/CSD/TM-283 
CONF-921206—7 
CONF-921206-8 
CONF-930392—1 
CONF-921101-32 
CONF-9210232-5 
CONF-9211157—2 
CONF-9211127-2 
LA-12504-MS 
CONF-921104—9 
CONF-9108232—1 
CONF-930403—11 
CONF-9210249-3 
DOE/NE/37966-T2 
WSRC-TR-92-391 
WSRC-TR-92-224 
MLM-—3770 
CONF-910645—7 
CONF-910602-75 
WHC-EP-0293-Rev.1 
ANL/CP-72502 
ANL/CP-72503 
CONF-910602-74 
CONF-9109287-5 
CONF-910602-73 
CONF-910602-—72 
WHC-EP-0292-Rev.1 
SLAC-PUB-6021 
DOE/PC/89902-T14 
UCRL-JC—112311 
UCRL-JC—112310 
UCRL-JC—111363 
UCRL-JC—1 11286 
UCRL-JC—109579 
UCRL-JC—1 12501 
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1085 





DE93005826 


Order No. 


DE93005826 
DE93005827 
DE93005829 
DE93005830 
DE93005831 
DE93005832 
DE93005833 
DES93005834 
DE93005837 
DE93005838 
DE93005839 
DE93005840 
DE93005843 
DE93005845 
DE93005848 
DE93005857 
DE93005864 
DE93005865 
DE93005866 
DE93005868 
DE93005869 
DE93005870 
DE93005872 
DE93005874 
DE93005880 
DE93005887 
DE93005894 
DE93005895 
DE93005896 
DE93005897 
DE93005903 
DE93005904 
DE93005905 
DE93005907 
DE93005910 
DE93005913 
DE93005915 
DE93005921 
DE93005929 
DE93005931 
DE93005932 
DE93005938 
DES3005939 
DE93005940 
DE93005943 
DE93005947 
DE93005949 
DE93005950 
DE93005951 
DE93005952 
DE93005953 
DE93005954 
DE93005955 


DE93005956 
DE93005957 
DE93005958 
DE93005959 
DE93005961 
DE93005962 
DE93005964 
DE93005965 
DES93005966 
DE93005967 
DES3005970 
DE93005971 
DE93005972 
DE93005973 
DE93005974 
DE93005975 
DE93005976 
DE93005979 


1086 


Report No. 


UCRL-MA-—1 10662-Pt.2 
UCRL-MA—~1 10662-Pt.3 
UCRL-JC—111268 
UCRL-JC—108645 
UCRL-JC—111529 
UCRL-JC—108712 
UCRL-JC—108134 
UCRL-JC—1 12248 
LA-—12479-M 
KCP-613-4970 
KCP-613-4985 
KCP-613-4939 
WHC-EP-—0587 
ANL-HEP-TR-92-50 
GA-A-21060 
ORNL/ATD-72 
EGG-NPR-9734 
EGG-NPR-9757 
PNL-SA-—19113 
EGG-NPR-9501 
WHC-EP-0263-Rev.2 
DOE/ER/13744—13 
DOE/ER/40403-T4 
DOE/RL-92-52 
DOE/EH-0292 
K/CSD/TM-—100 
CONF-920837-38 
CONF-920837-39 
CONF-920837—40 
CONF-920837—43 
DOE/MC/24257-93/C0156 
DOE/PC/90301—93/C0140 
DOE/MC/26042-93/C0143 
DOE/EH-0268P 
SAND-92-0219 
DOE/PC/90166-T8 
DOE/NV/10845-T3 
DOE/ER/40291-19 
CONF-9101158—1 
CONF-$30318—4 
CONF-921101-63 
CONF-9303 18-3 
CONF-S30427—1 
CONF-9210173—4 
DOE/ER/40622-2 
DOE/UMTRA—150130-0000 
DOE/UMTRA—100126-0000 
DOE/UMTRA-400648.0000 
DOE/UMTRA-171 
DOE/UMTRA-400667-0000 
DOE/UMTRA-—350214-0000 
DOE/UMTRA-400676-0000 
DOE/UMTRA-—350 125-0000- 
Rev.1 
DOE/UMTRA-150306-MITI 
DOE/UMTRA-400687-0000 
DOE/UMTRA-400672-0000 
DOE/UMTRA—400646-0000 
LBL-33088 
LBL-32934 
DOE/EIA-0226(93/01) 
DOE/WIPP-—92-055 
DOE/EIA-0538(92/93-13) 
DOE/EIA—-0145(91) 
DOE/CH/10402-20 
FNAL/C—92/337-E 
FNAL/C-—92/290 
FNAL/C—92/339-E 
FNAL/C—92/347-E 
FNAL/C—92/336-E 
FNAL/C—92/338-E 
DOE/PC/79798-T27 


ERA Vol. 18, No. 4 


Order No. 


DE93005983 
DE93005985 
DE93005991 
DE93006015 
DE93006016 
DE93006017 
DE93006018 
DE93006020 
DE93006021 
DE93006022 
DE93006023 
DE93006037 
DE93006040 
DE93006041 
DE93006042 
DE93006043 
DE93006044 
DE93006065 
DE93006071 
DE93006080 
DE93006086 
DE93006087 
DE93006088 
DE93006093 
DE93006094 
DE93006095 
DE93006096 
DE93006098 
DE93006126 
DE93006138 
DE93006140 
DE93006141 
DE93006143 
DE93006147 
DE93006153 
DE93006154 
DE93006160 
DE93006171 
DE93006172 
DE93006179 
DE930061 80 
DE930061 82 
DE930061 86 
DE93006188 
DE93006190 
DE93006191 
DE93006193 
DE93006194 
DE93006195 
DE93006198 
DE93006201 
DE93006202 
DE93006203 
DE93006205 
DE93006208 
DE93006215 
DE93006216 
DE93006220 
DE93006226 
DE93006232 
DE93006233 
DE93006234 
DE93006235 
DE93006244 
DE93006246 
DE93006247 
DE93006248 
DE93006251 
DE93006252 
DE93006254 
DE93006255 
DE93006256 


Report No. 


DOE/EIA-0383(93) 
DOE/EIA-0249(92) 
DOE/ER/61451—1 
DOE/ER/81140—93/C0139 
PNL-8424-Vol.2 
PNL-8424-Vol.3 
SDC—92-201 
CONF-9203197—1 
CONF-920837—41 
CONF-9207178-2 
CONF-9207178-1 
K/CSD/INF—-92/27 
KCP-613-4825 
KCP-613-4996 
KCP-613-4999 
KCP-613-4866 
ANL-92/33 
DOE/ER/40271-T3 
DOE/ER/10468-3 
DOE/ER/40286-6 
DOE/ER/75678-1 
SSCL-603 
SSCL-599 
SSCL-604 
SSCL-584 
LA-12394-MS 
ANL-92/34 
DOE/PO/21431-T10 
DOE/PC/88655-T1 
DOE/PC/88655-T2 
SSCL-609 
PNL-8442 
PNL-8456 
DOE/ER/53269-5 
LA-—12381-MS 
PPPL-CFP-—2764 
CONF-921 103-7 
SSCL-Preprint-180 
ORNL-6742 
DOE/NV/10630—49 
DOE/ET/53088-585 
DOE/MC/26288-3171 
DOE/ER/40416-5 
CONF-9210284— 
DOE/MC/27229-3176 
DOE/MC/27229-3193 
DOE/MC/23166-93/C0170 
DOE/METC/C-—93/7041 
DOE/MC/25140-93/C0154 
DOE/MC/26365-3173 
DOE/MC/26365-3174 
SSCL-Preprint—186 
SSCL-Preprint-177 
CONF-930482-1 
CONF-9301 65-1 
CONF-9210249-4 
CONF-921101-67 
CONF-920630-3 
CONF-921101-62 
CONF-9207 123-2 
CONF-921003-10 
CONF-9206224-2 
CONF-920508-6 
IS-T-1638 
WSRC-TR-92-491 
IS-T-1581 
IS-T-1619 
ORNUTM-12289 
UCRL-ID—111364 
KAPL-4740 
KAPL-4739 
UCRL-LR-111984-93-1 


Order No. 


DE93006257 
DE93006258 
DE93006259 
DE93006263 
DE93006265 
DE93006270 
DE93006274 
DE93006279 
DE93006280 
DE93006281 
DE93006282 
DE93006293 
DE93006297 
DE93006298 
DE93006299 
DE93006300 
DE93006303 
DE93006317 
DE93006318 
DE93006322 
DE93006331 
DE93006332 
DE93006336 
DE93006339 
DE93006340 
DE93006341 
DE93006348 
DE93006350 


DE93006352 
DE93006355 
DE93006356 
DE93006357 
DE93006358 
DE93006360 
DE93006361 
DE93006362 
DE93006374 
DE93006380 
DE93006381 
DE93006382 
DE93006384 
DE93006385 
DE93006386 
DE93006388 
DE93006389 
DE93006390 
DE93006391 
DE93006397 
DE93006399 
DE93006402 
DE93006407 
DE93006409 
DE93006418 
DE93006421 
DE93006423 
DE93006425 
DE93006430 
DE93006433 
DE93006434 
DE93006435 
DES3006438 
DE93006439 
DE93006440 
DE93006441 
DE93006443 
DE93006445 
DE93006448 
DE93006449 
DE93006453 
DE93006455 
DE93006456 


Report No. 


PPPL-2872 
KCP-613-4941 
DOE/ER/12125-1 
LA-12452-MS 
DOE/MA-0153-Draft 
ORNL/Sub-87-SB154/02 
DOE/RL~—91-35-Rev.1 
UCRL-LR-112417 
UCRL-JC—1 10279 
UCRL-JC—1 10292 
SAND-92-1427C 
SAND-92-2550C 
DOE/EIA-0167(91) 
DOE/EIA—0131(91) 
DOE/EIA-0528(92) 
DOE/EIA/SR/EMEU-92-02 
IS-T-1634 
DOE/EIA—0380(93/01 ) 
DOE/ER-—0559 
DOE/ER/40350-6 
DOE/UMTRA-—150328-0004 
LA-SUB-93-2 
LA-SUB-93-9 
LA-SUB-—93-7 
DOE/METC/C—93/7044 
DOE/MC/23167-—93/C0162 
WSRC-TR-92-132 
DOE/RL-88-20-Suppi.1- 
Rev.1 
DOE/EIA-0559 
DOE/MC/26366-3175 
DOE/MC/28162-3186 
DOE/MC/28162-3185 
DOE/MC/28162-3184 
DOE/MC/27226-3197 
DOE/MC/27226-3192 
ORNL/CSD/TM-284 
LA-12496-MS 
NIPER-649 
DOE/EIA-0538(92/93-14) 
BNL-48336 
BNL-48279 
BNL-48257 
BNL-48253 
BNL-NUREG-—48227 
BNL-NUREG—48226 
BNL-—48223 
BNL-48201 
DOE/MC/25124—93/C0142 
SAND-92-8224 
ANL/CMT/CP-76242 
ANL-AMD-TM-235 
ANL/MSD/CP—78567 
ANL/MSD/CP-76596 
ANL/MCT/RP-72673 
DOE/ER/141739-2 
DOE/ER/40410—-4 
DOE/PC/89764-T10 
DOE/PC/89764-T12 
DOE/PC/89908-T25 
DOE/PC/90365-T8 
DOE/PC/91043-T4 
DOE/PC/91041-T4 
DOE/PC/30288-T8 
DOE/PC/91338-T1 
DOE/PC/88697-T6 
PNL-7980 
SAND-92-2393 
SAND-93-8205 
SAND-91-8240B 
SAND-92-8474 
SAND-93-8204 





Order No. 


DE93006457 
DE93006459 
DE93006460 
DE93006463 
DE93006464 
DE93006465 
DE93006466 
DE93006468 
DE93006469 
DE93006472 
DE93006474 
DE93006478 
DE93006483 
DE93006485 
DE93006487 
DE93006488 
DE93006489 
DE93006490 
DE93006491 
DE93006494 
DE93006502 
DE93006504 
DE93006506 
DES3006509 
DE93006513 
DE93006515 
DE93006520 
DE93006536 
DES3006554 
DE93006556 
DE93006557 
DE93006558 
DE93006560 
DE93006571 
DE93006598 
DE93006599 
DES3006600 
DE93006602 
DES93006603 
DE93006604 
DE93006606 
DE93006607 
DE93006608 
DE93006609 
DE93006610 
DE93006611 
DE93006614 
DE93006615 
DE93006617 
DE93006625 
DE93006642 
DE93006643 
DE93006648 
DE93006658 
DE93006663 
DE93006675 
DE93006676 
DE93006678 
DE93006679 
DE93006684 
DE93006685 
DES3006686 
DE93006687 
DE93006689 
DE93006690 
DE93006691 
DE93006692 
DE93006693 
DE93006694 
DE93006695 
DE93006696 
DE93006697 


Report No. 


SAND-92-2313 
SAND-92-2272 
DOE/CE/15533-T4 
DOE/ER/13287-8 
DOE/ER/60931-3 
DOE/ER/40350-7 
DOE/ER/45127-8 
DOE/PC/79816-2 
DOE/PC/79816-3 
DOE/PC/79816-7 
DOE/PC/79816-10 
DOE/PC/90304-T4 
DOE/PC/90544-T5 
DOE/PC/91290-T4 
DOE/PC/91286-T4 
DOE/PC/91345-T7 
DOE/PC/90309-8 
DOE/PC/89771-12 
DOE/PC/89784—12 
ANL/CP-77475 
DOE/ER/53198-214 
DOE/ER/13671-10 
DOE/ER/60866-3 
DOE/RW/00264-T4 
DOE/ER/54178-1 
DOE/PC/92532-T1 
DOE/OR/22030-2 
LA-12405-MS 
LA-SUB-93-18 
DOE/PC/90033-21 
DOE/ER/14079-22 
DOE/ER/14079-23 
DOE/EIA-0130(92/12) 
DOE/BC/14664-9 
WHC-SP-0472-Rev.2 
DOE/EH-0294 
KCP-613-4971 
EML-550 
PNL-8364 
PNL-8365 
PNL-8458 
SSCL-608 
SAND-90-0389 
SAND-92-2446 
SAND-92-1879 
SAND-92-1373 
ORNUTM-12270 
UCRL-LR-112429 
SSCL-590 
CONF-921101-78 
DPW-53-953 
DPW-53-956 
BNL-NUREG-48327 
DOE/MC/27286-3179 
DOE/MC/27205-3189 
BNL-48478 
BNL-48328 
BNL-48364 
BNL-48355 
ISO-89-Del. 
ISO-143-Del. 
ISO-276-Del. 
ISO-315-Del. 
ISO-428-Del. 
|ISO-476-Del. 
ISO-512-Del. 
ISO-610-Del. 
ISO-707-Del. 
ISO-708-Del. 
ISO-709-Del. 
ISO-710-Del. 
ISO-711-Del. 


Order No. 


DE93006704 
DE93006705 
DE93006707 
DE93006708 
DE93006709 
DE93006715 
DE93006716 
DE93006717 
DE93006719 
DE93006736 
DE93006742 
DE93006743 
DE93006745 
DE93006754 
DE93006758 
DE93006761 
DE93006766 
DE93006784 
DE93006785 
DE93006797 
DE93006821 
DE93006822 
DE93006823 
DE93006824 
DE93006825 
DE93006829 
DE93006831 
DE93006832 
DE93006833 
DE93006834 
DE93006835 
DE93006836 
DE93006837 
DE93006838 
DE93006844 
DE93006845 
DE93006847 
DE93006850 
DE93006851 
DE93006853 
DE93006882 
DE93006889 
DE93006890 
DE93006891 
DE93006892 
DE93006893 
DE93006894 
DE93006897 
DE93006898 
DE93006899 
DE93006900 
DE93006902 
DE93006903 
DE93006912 
DE93006919 
DE93006921 
DE93006922 
DE93006924 
DE93006925 
DE93006926 
DE93006927 
DE93006930 
DE93006931 
DE93006933 
DE93006934 
DE93006935 
DE93006937 
DE93006938 
DE93006939 
DE93006940 
DE93006941 
DE93006943 


Report No. 


HW-—28356 
HW-29022 
HW-30627 
HW-31053 
HW-32800 
HW-67139 
HW-67252-Del. 
HW--67459-Del. 
HW-68700-Del. 
CONF-921053—1 
CONF-930164—4 
CONF-930164-5 
CONF-9301 64-6 
DOE/ER/61127-2 
DOE/BC/14649-7 


DOE/EIA-0520(93/01) 
DOE/EIA-0538(92/93-15) 


DOE/ER/13905-5 
DOE/ER/61017-3 


ANL/ASD/CP-—76234 


LA-12501-PR 
UW-CPTC-—92-6 
UW-CPTC-92-7 
UW-CPTC-—93-1 
ANL-92/26 


ANL/APS/CP-71270 


FNAL/C—92/343-E 
FNAL/C—92/344-E 
FNAL/C—92/346-E 
FNAL/C—92/348-E 
FNAL/C—92/351 
FNAL/C-92/353-E 
FNAL/C—92/369 
FNAL/C—92/370 
HW-33324 
HW-34467 
HW-39108 
HW-63924 
HW-67131 
HW-68345 
WSRC-RP-92-1236 
DOE/CE/15500-T1 
DOE/ER/60981-T 1 
DOE/ER/13479-T2 
DOE/ER/13857-T3 
DOE/ER/14117-T3 
DOE/ER/40420-T4 
DOE/ER/45192-T3 
DOE/ER/13842-T3 
DOE/ER/45455-—1 
DOE/ER/61116-2 
DOE/ER/13851-T2 
SLAC-PUB-6022 
ORNL-6723 


DOE/EIA-0035(93/01) 


SAND-92-2129 

FNAL-TM-1819 

FNAL-TM—1801 

SLAC-PUB-5705 
SLAC-PUB-5749 
SLAC-PUB-5750 
SLAC-PUB-5858 
SLAC-PUB-5867 
SLAC-PUB-5957 
SLAC-PUB-5959 
SLAC-PUB-5960 
SLAC-PUB-5966 
SLAC-PUB-5975 
SLAC-PUB-5980 
SLAC-PUB-5982 
ORNL/TM-12214 
SLAC-PUB-5993 


Order No. 


DE93006944 
DE93006945 
DE93006946 
DE93006947 
DE93006949 
DE93006950 
DE93006951 
DE93006952 
DE93006953 
DE93006954 
DE93006955 
DE93006957 
DE93006960 
DE93006961 
DE93006962 
DE93006963 
DE93006964 
DE93006966 
DE93006969 
DE93006974 
DE93006980 
DE93006981 
DE93006985 
DE93006989 
DES3007011 
DE93007012 
DE93007013 
DE93007016 
DE93007017 
DE93007018 
DE93007029 
DE93007030 
DE93007031 
DE93007032 
DE93007034 
DE93007035 
DE93007036 
DE93007037 
DE93007038 
DE93007039 
DE93007040 
DE93007054 
DE93007055 
DE93007064 
DE93007066 
DE93007067 
DE93007068 
DE93007069 
DE93007071 
DE93007073 
DE93007076 
DE93007077 
DE93007136 
DE93007138 
DE93007139 
DE93007142 
DE93007172 
DE93007173 
DE93007174 
DE93007175 
DE93007181 
DE93007232 
DE93007234 
DE93007235 
DE93007236 
DE93007237 
DE93007257 
DE93007258 
DE93007259 
DE93007262 
DE93007264 
DE93007265 


DE93007265 


Report No. 


SLAC-PUB-5996 
SLAC-PUB-6005 
SLAC-PUB-6012 
SLAC-PUB-6014 
SLAC-PUB-6016 
SLAC-PUB-6020 
SLAC-PUB-6023 
SLAC-PUB-6025 
SLAC-PUB-—6026 
SLAC-PUB-6028 
SLAC-PUB-6034 
DOE/EM-0091P 
ANL/EAIS/TM-84 
SAND-92-0778 
SAND-92-1805 
SAND-92-2289 
SAND-92-2292 
SAND-93-8463 
UCRL-ID—111365 
UCRL-ID—-112906 
DOE/ER/45319-4 
DOE/ER/45416-3 
SAND-91-7037 
SAND-92-2291 
DOE/ER/40718-1 
DOE/ER/61087—1 
DOE/ER/14122-1 
SLAC—408 
DOE/CE/21007-T1 
DOE/EV/22714-T1 
DOE/ER/60724-3 
WHC-SP-0665-1 
WHC-SP-0822 
WHC-SP-—0665-0 
FNAL/C—92/360 
FNAL/C—92/372 
FNAL/C—92/335-E 
FNAL/C-92/342-E 
FNAL/C—92/379 
FNAL/C-92/390 
FNAL/C-92/349-E 


DOE/EIA-0538(92/93-16) 
DOE/EIA-01 09/93/01) 


HW-75702 
HW-—76054 
HW-77138 
HW--77504 
HW-77795 
HW-78076 
HW-—78484 
HW-78817 
HW-79097 
DOE/ID/13040—-T15 
DOE/ID/13074-T6 
DOE/ID/13071-T1 
DOE/ER/60407-3 
SLAC-PUB-6047 
SLAC-PUB-6004 
SLAC-PUB-5986 
SLAC-PUB-5979 


DOE/EIA—-0380(93/02) 


PNL-8423 
SSC-SR-2020 
SSC-SR-2020A 
SSC-SR-2020B 
SSC-SR-2020C 
DOE/CE/15497-T3 
DOE/ER/13503-T1 


DOE/ER/61131-—1-Rev.1 


DOE/ER/61440-1 
DOE/ER/13898—2 
DOE/ER/60784-3 
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DE93007266 


Order No. 


DE93007266 
DE93007267 
DE93007273 
DE93007282 
DE93007303 
DE93007307 
DE93007308 
DE93007313 
DE93007315 
DE93007316 
DE93007351 

DE93007369 
DE93007396 
DE93007397 
DE93007408 
DE93007419 
DE93007420 
DE93007425 
DE93007426 
DE93007429 
DE93007432 
DE93007433 
DE93007434 
DE93007435 
DE93007436 
DE93007437 
DE93007466 
DE93007467 
DE93007468 
DE93007469 
DE93007472 
DE93007474 
DE93007477 
DE93007478 
DE93007523 
DE93007545 
DE93007549 
DE93007550 
DE93007556 
DE93007557 
DE93007558 
DE93007563 
DE93007565 
DE93007616 
DE93007619 
DE93007620 
DE93007621 

DE93007622 
DE93007624 
DE93007626 
DE93007670 
DE93007677 
DE93007678 
DE93007680 
DE93007686 
DE93007689 
DE93007692 
DE93007709 
DE93007736 
DE93007738 
DE93007747 
DE93007806 
DE93007807 
DE93007808 
DE93007809 
DE93007826 
DE93007959 
DE93007960 
DE93007966 
DE93008033 
DE93008034 
DE93008035 


1088 


Report No. 


DOE/ER/13368-9 
DOE/ER/14003—4 
BNL-48419 
BNL-48509 
DOE/ER/45451-2 
DOE/ER/60393-7 
DOE/ER/60809-4 
DOE/EIA-04 15(92) 
DOE/EIA-0477(91) 
DOE/EIA-0436(92) 
ANL/EES/RP--64850 
UCRL-ID-112523 
UCRL-ID-110451 
UCRL-ID-111813 
UCRL-ID-112221 
SAND-92-7329 
SAND-92-7012 
SAND-92-1624 
SAND-92-1436 
SLAC-PUB-6003 
EGG-2693 
EGG-10617-1107 
UCRL-LR-112583 
ANL-92/20 
ANL-92/45 
DOE/PC/79888-T29 
DOE/PC/90361-T8 
DOE/PC/90287-T8 
DOE/PC/91288-T5 
DOE/SF/19168-T2 
DOE/PC/89879-T11 
DOE/PC/89767-T9 
DOE/PC/90313-T7 
DOE/PC/91040-T4 
DOE/MC/27168-3188 
DOE/MC/1 1076-3209 
DOE/MC/26366-3233 
DOE/MC/26366-3234 
DOE/PC/90047-T6 
DOE/PC/89659-T11 
DOE/PC/89876-T16 
DOE/PC/91058-T3 
DOE/PC/89883—60 
PNL-8390 
DOE/PC/91309-T6 
DOE/PC/91283-T4 
DOE/PC/89789-T12 
DOE/PC/91299-T4 
DOE/PC/90308-7 
DOE/ER/13927-5 
SAND-92-0421 
DOE/RA/50219-T27 
DOE/RA/50219-T28 
DOE/PC/79930-T14 
DOE/ER/13691-4 
DOE/NV/10845-T4 
DOE/ER/13961-3 
SAND-92-2290 
DOE/CE/15553-T2 
SLAC-PUB-6033 
ANL/FE-92/2 
DOE/CE/23810-8 
DOE/CE/23810-8A 
DOE/CE/23810-8D 
DOE/CE/23810-8F 
DOE/CE/23810-8E 
DOE/ER/14014-3 
DOE/ER/00038-3565 
DOE/ER/45474—1 
DOE/PC/88881-T10 
DOE/PC/89651-T7 
DOE/PC/89651-T6 
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Order No. 


DE93008038 
DE93008039 
DE93008041 

DE93008047 
DE93608924 
DE93609131 

DE93609751 

DE93609763 
DE93609770 
DE93609773 
DE93610131 

DE93752789 
DE93754139 
DE93754356 
DE93755540 
DE93755542 
DE93755543 
DE93755545 
DE93755547 
DE93755548 
DE93755550 
DE93755552 
DE93755554 
DE93755555 
DE93755557 
DE93755559 
DE93755561 

DE93755563 
DE93755564 
DE93755566 
DE93755567 
DE93755569 
DE93755571 

DE93755572 
DE93755574 
DE93755576 
DE93755578 
DE93755579 
DE93755581 

DE93755583 
DE93758091 

DE93758358 
DE93758385 
DE93758414 
DE93758415 
DE93758432 
DE93758471 

DE93758506 
DE93758536 
DE93758537 
DE93758538 
DES3758539 
DE93758540 
DE93758541 

DE93758542 
DE93758543 
DE93758544 
DE93758627 
DE93758628 
DE93758629 
DE93758630 
DE93758637 
DE93758662 
DE93758687 
DE93758692 
DE93758704 
DE93758716 
DE93758871 

DE93758872 
DE93758873 
DE93758874 
DE93758875 


Report No. 


DOE/PC/89883-53 
DOE/PC/89773-10 
DOE/PC/90051-T8 
DOE/EW/50625-T1 
INIS-mf-13381 
INIS-mf-13374 
INIS-XN—403 
INIS-XN—413 
INIS-XN—402 
INIS-XN—-414 
INIS-mf-13397 
NEI-DK-1009 
KEK-PROC-92-9 
NIFS—156 
CIEMAT-655 
CIEMAT-661 
CIEMAT-666 
CIEMAT-667 
CIEMAT-671 
CIEMAT-674 
CIEMAT-676 
CIEMAT-678 
CIEMAT-679 
CIEMAT-681 
CIEMAT-682 
CIEMAT-684 
CIEMAT-685 
CIEMAT-686 
CIEMAT-687 
CIEMAT-€688 
CIEMAT-689 
CIEMAT-690 
CIEMAT-692 
CIEMAT-693 
CIEMAT-694 
CIEMAT-€695 
CIEMAT-698 
CIEMAT-700 
ETDE/ES-mt-93755581 


ETDE/ES-mf-93755583 


ETDE-mf-—93758091 
ETDE-mf—93758358 
ETDE-mf-—93758385 
LIS—103 

LIS—104 

Juel+-2666 
CONF-9106419— 
IKE-—4-134 
GSI-92-65(prepr.) 
BONN-HE-92-32 
BONN-92-29 
BONN-HE-92-25 
MPI-PhE-92-21 
MPI-PhE-92-16 
MPI-PhE-—92-20 
MPI-PhE-92-13 
MPI-PhE-92-14 
Juel-2645 
MPI-PhE-—92-17 
BfS-ET-—15/92 
Juel-2669 
GSI92-23 
Jue+2633 
KFK-5058 
Juel-2574 
INIS-mf—14108 
ETDE-mf—93758716 
ETDE-IT—93-01 
ETDE-IT—93-02 
ETDE-IT-—93-03 
ETDE-IT—93-04 
ETDE-IT—93-05 


Order No. 


DE93758877 
DE93758878 
DE93758879 
DE93758880 
DE93758881 
DE93758882 
DE93758883 
DE93758884 
DE93758888 
DE93758889 
DE93758893 
DE93758894 
DE93758896 
DE93758897 
DE93758898 
DE93758899 
DE93758900 
DE93758926 
DE93758927 
DE93758928 
DE93758930 
DE93758931 
DE93758932 
DE93758934 
DE93758935 
DES3758936 
DE93758937 
DE93758938 
DE93758940 
DE93758941 
DE93758942 
DE93758943 
DE93758944 
DE93759064 
DE93759146 
DE93759147 
DE93759148 
DE93759152 
DE93759153 
DE93759154 
DE93759155 
DE93759156 
DE93759157 
DE93759158 
DE93759159 
DE93759160 
DE93759161 
DE93759162 
DE93759163 
DE93759321 
DE93759353 
DE93759354 
DE93759355 
DE93759356 
DE93759357 
DE93759359 
DE93759360 
DE93759362 
DE93759363 
DE93759364 
DE93759519 
DE93759532 
DE93759533 
DE93759535 
DE93760820 
DE93760821 
DE93760822 
DE93760823 
DE93760824 
DE93760825 
DE93760826 
DE93760827 


Report No. 


ETDE-IT-93-06 
ETDE-IT—93-07 
ETDE-IT-93-08 
ETDE-IT-93-09 
ENEL-CRTN-T6-90-02 
ETDE-IT—93-10 
ETDE-IT-93-11 
ETDE-IT-93-12 
ETDE-IT-93-15 
ETDE-IT-93-16 
ETDE-IT-93-17 
ETDE-IT-93-18 
ETDE-IT-93-19 
ETDE-IT-93-20 
ENEA-RT-INN—91-46 
ETDE-IT-93-24 
ETDE-IT-93-25 
ETDE-IT-93-30 
ETDE-IT—93-31 
ETDE-IT-93-32 
ENEL-CRTN-G11-89-12 
ETDE-IT—93-13 
ETDE-IT-93-14 
ETDE-IT-93-21 
ETDE-IT-93-22 
ENEA-RT-NUCL-91-27 
ETDE-IT-93-23 
ETDE-IT-—93-26 
ETDE-IT-93-27 
ETDE-IT-93-28 
ETDE-IT-93-29 
ENEA-RT-INN-92-01 
ENEA-RT-INN—91-62 
GB-466 
ETSU-WN-5059 
ETSU-WN-5084 
ETSU-WN-5092 
ETSU-R-61 
ETSU-R-62 
ETSU-R-63 
ETSU-R-64 
ETSU-R-65 
ETSU-R-66 
ETSU-R-68 
ETSU-R-69 
ETSU-S—1337 
ETSU-S-—1369 
ETSU-S—1347 
ETSU-S—1190 
ECN-RX-92-049 
ECN-R-92-003 
ECN-R-92-008 
ECN-RX-92-037 
ECN-RX-92-058 
ECN-RX-92-051 
ECN-C—92-057 
ECN-C—92-059 
ECN-C—92-067 
ECN-C—-92-068 
ECN-F 92-040 
AFME-91-09-DOC 
PIRSEM-90-92-0002 
AFME-90-09-0042 
AFME-89-07-0033 
ETSU-S—1327 
ETSU-B—-1316 
ETSU-S—1329 
ETSU-TID-4110 
ETSU-TID-4103 
ETSU-G—151-P7 
ETSU-TID-4008-P1 
ETSU-B—1251 





DE93767979 


Order No. Report No. Order No. Report No. 
DE93761804 ETDE/JP-mf-93761804 
DE93761824 CRIE-T-91033 
DE93761825 ETDE/JP-mf-93761825 
DE93761908 NEDO-OS-9102 
DE93761910 NEDO-ITE-9110-5 
DE93761912 NEDO-ITE-9103 
DE93761914 NEDO-ITE-9102 
DE93764151 JAERI-M-92-145 
DE93764153 JAERI-M-92-168 
DE93764155 JAERI-M-92-143 
DE93764158 JAERI-M-92-148 
DE93764160 JAERI-M-—92-135 
DE93764162 JAERI-M-92-140 
DE93764164 JAERI-M-92-141 
DE93764166 INIS-JP—008 


Order No. Report No. 


DE93761113 NEI-DK-1043 
DE93761202 AUC-IBT-R-9211 
DE93761207 DTH-LV-89-8 
DE93761212 NEI-DK-1037 
DE93761217 NEI-DK-1035 
DE93761222 Riso-R-626(EN) 
DE93761224 NEI-DK-1036 
DE93761227 NEI-DK-1034 
DE93761230 NEI-DK-1038 
DE93761232 NEI-DK-1041 
DE93761235 NEI-DK-1042 
DE93761240 Riso-R-601(EN) 
DE93761242 Riso-R-633(EN) 
DE93761245 Riso-R-634(EN) 
DE93761247 Riso-R-668(DA) 


DE93766031 KFK-5005 
DE93766032 KFK-PEF—96 
DE93766033 ETDE-mf-93766033 
DE93766038 WZB-FS-II-91-404 
DE93766044 ETDE-mf-93766044 
DE93766045 ETDE-mf-93766045 
DE93766063 GSF-9/92 
DE93766077 ETDE-mf-93766077 
DE93766079 INIS-mf—14113 
DE93766080 INIS-mf—14115 
DE93766085 ETDE-mf-93766085 
DE93766102 INIS-mf-14111 
DE93766103 MPI-PhE-92-06 
DE93766105 INIS-mf-14110 


DE93761252 
DE93761260 
DE93761263 
DE93761265 
DE93761268 
DE93761270 
DE93761276 
DE93761278 
DE93761281 
DE93761284 
DE93761289 
DE93761292 
DE93761295 
DE93761298 


NEI-DK-1047 
NEI-DK-1048 
NEI-DK-1049 
NEI-DK-—1050 
NEI-DK-1051 
NEI-DK-1052 


ITL/IS-JULK-10 


KTMWE-B-118 
KTM/E-B—109 
KTWE-B—123 
KTMWE-B-115 
KTMWE-B—117 
KTM/E-C—29 

IVO-B-03/92 


DE93764168 
DE93764368 
DE93764370 
DE93764373 
DE93764375 
DE93764378 
DE93764385 
DE93764388 
DE93764390 
DE93764397 
DE93764413 
DE93764415 
DE93764418 
DE93764420 


KEK-PROC—92-4 
INS-T-509 
INS-897 
INS—898 
INS—928 
INS—900 
JAERI-M-92-108 
JAERI-M—92-111 
JAERI-M-92-106 
JAERI-M-92-119 
JAERI-M-92-136 
JAERI-M-92-132 
JAERI-M-92-128 
NIFS—158 


DE93766108 
DE93766113 
DE93766114 
DE93766132 
DE93766139 
DE93766167 
DE93766168 
DE93766171 
DE93766252 
DE93766253 
DE93766255 
DE93766256 
DE93766278 
DE93766324 


GSI-92-48(prepr.) 


Juel-2596 
GSF-43/91 


ETDE-mf-93766132 


GKSS-—92/E/17 


ETDE-mf-93766167 


IPP—4/257 
Juel-2625 


ETDE-mf-93766252 
ETDE-mf-93766253 


GRS-F-1991 


ETDE-mf-93766256 
ETDE-mf-93766278 


DESY-92-133 


DE93766325 DESY-92-129 
DE93766326 DESY—92-134 
DE93766327 DESY-—92-132 
DE93766328 DESY-92-130 
DE93766342 MPI-PhE-92-19 


DE93761302 VTT-PUB-115 
DE93761305 VTT-PUB-116 
DE93761308 VTT-PUB-117 
DE93761311 VTT-TIED—1330 
DE93761318 VTT-TIED—1389 


DE93764422 NIFS—161 

DE93764424 NIFS-159 
DE93764426 NIFS—163 
DE93764428 NIFS—165 
DE93764430 INS-T-511 


DE93761330 
DE93761334 
DE93761337 
DE93761340 
DE93761343 
DE93761346 
DE93761349 
DE93761352 
DE93761360 
DE93761363 
DE93761366 
DE93761371 
DE93761374 
DE93761437 
DE93761439 
DE93761441 
DE93761443 
DE93761445 
DE93761448 
DE93761450 
DE93761456 
DE93761458 
DE93761460 
DE93761462 
DE93761464 
DE93761466 


IVO-A-03/92 
IVO-A-04/92 
IVO-A-05/92 
IVO-A-06/92 
IVO-A-07/92 
IVO-A-08/92 
IVO-A—09/92 
OUP-92-31 
NEI-NO-307 
NEI-NO-308 
NEI-NO-309 
NEI-NO-310 
NEI-NO-311 
NVF-12-92 
SP-92-21 
AI-UND-92-6 


Al-UND-92-22 


BFR-R-30-92 


NUTEK-B—92-11 
NUTEK-VIND-92-11 
NUTEK-B-92-3 
NEI-SE-110 
NEI-SE-—109 
NUTEK-R-92-20 
NUTEK-R-92-35 
NUTEK-R-92-37 


DE93764433 
DE93764435 
DE93764438 
DE93764440 
DE93764442 
DE93764445 
DE93764468 
DE93764469 
DE93764470 
DE93764471 
DE93764491 
DE93764492 
DE93764493 
DE93764494 
DE93764495 
DE93764496 
DE93764497 
DE93764498 
DE93764499 
DE93764500 
DE93764501 
DE93764502 
DE93764503 
DE93764504 
DE93764505 
DE93764506 


JAERI-M-92-124 
INS-T-512 
INS-T-510 
JAERI-M-92-116 
JAERI-M-92-126 
JAERI-M-92-127 
JAERI-M-92-130 
JAERI-M-92-137 
JAERI-M-92-121 
JAERI-M-92-133 
JAERI-M-92-153 
JAERI-M-92-157 
JAERI-M—92-156 
JAERI-M-92-159 
JAERI-M-92-165 
JAERI-M—92-166 
JAERI-M-92-169 
KEK-92-4 


KEK-92-5 
KEK-92-6 
KEK-92-8 
KEK-92-7 
KEK-92-10 
KEK-92-12 
KEK-92-13 
KEK-92-14 


DE93766344 
DE93766345 
DE93766348 
DE93766349 
DE93766351 
DE93766363 
DE93766364 
DE93766365 
DE93766369 
DE93766414 
DE93766422 
DE93766478 
DE93766488 
DE93766589 
DE93767610 
DE93767616 
DE93767617 
DE93767618 
DE93767619 
DE93767620 
DE93767621 
DE93767626 
DE93767646 
DE93767650 
DE93767965 
DE93767966 
DE93767967 


DESY-92-141 
DESY-—92-140 
DESY-92-137 
DESY—92-136 
ETDE-mf-93766351 
ETDE-mf-93766363 
ETDE-mf-—93766364 
ETDE-mf-93766365 
ETDE-mf-93766369 
INIS-mf-14109 
ETDE-mf-93766422 
ETDE-mf-93766478 
INIS-mf-14120 
ETDE-mf-—93766589 
ECN-C-—S2-070 
ECN-R-92-013 
ECN-}-91-059 
ECN-C-—92-076 
ECN-C—92-074 
ECN-}-92-048 
ECN-C—93-001 
ECN-C—93-004 
ECN-C-—92-072 
ECN-C—92-083 
NAL-TM-644 
NAL-TM-645 
NAL-TR-1138 


DE93761468 SVF-O-64 

DE93761470 SVF-O—-66 

DE93761472 SVF~422 

DE93761474 SVF—432 

DE93761476 SVF—452 

DE93761478 BFR-T-—25-92 

DE93761479 SP-92-13 

DE93761481 LITH-IFM-R-199 
DE93761483 LUTMDN-TMVK-3154-1-23- 


DE93764507 JAERI-M—-92-161 
DE93764694 ETSU-TID-4008-P2 
DE93766004 ETDE-mf-93766004 
DE93766005 ETDE-mf-—93766005 
DE93766006 ETDE-mf-93766006 
DE93766019 DESY—92-083 
DE93766022 KFK-4921 
DE93766023 Juel-2586 
DE93766026 ETDE-mf-93766026 
DE93766028 IBP-GB-68/91 
DE93766029 Juel-2618 


DE93767968 NAL-TR-1139 
DE93767969 NAL-TR-1140T 
DE93767970 NAL-TR-1141T 
DE93767971 NAL-TR-1142 
DE93767972 NAL-TR-1143 
DE93767973 NAL-TR-1147 
DE93767974 NAL-TR-1148 
DE93767975 NAL-TR—1151 
DE93767976 NAL-TR-1152 
DE93767977 NAL-TR-1153 
DE93767978 NAL-TR-1158 
DE93767979 NAL-TR-1162 


92 
DE93761485 LUTMDN-TMVK-3152-1-35- 
92 DE93766030 KFK-4889 


ERA Vol. 18, No. 4 1089 





DE93767980 











Order No. Report No. Order No. Report No. Order No. Report No. 
DE93767980 ETDE/JP-mf—93767980 TI93005850 NUREG/CR-5580-Vol.1 71938611267 RISO-R-620 
DE93768069 ETDE/JP-mf-—93768069 TI938005851 NUREG/CR-5580-Vol.2 TI93611270 BGS-TR-WE-91/7 
DE93768157 ETDE/JP-mf-93768157 TIs3005852 NUREG/CR-5580-Vol.3 TI93611271 CNIC—00525 
DE93768166 ETDE/JP-mf-—93768166 TI93005853 INS—0-93-01 7193611272 INIS-mf-—13384 
DE93768175 ETDE/JP-mf-93768175 TI93005854 NUREG/CR-5580-Vol.4 7193611273 JINR-R-14-91-503 
DE93768212 ETDE/JP-mf-93768212 TI93005855 NUREG/CR-5580-Vol.5-Pt.1 71938611274 NEI-NO-294 
DE93768248 ETDE/JP-mf-—93768249 TI93005856 NUREG/CR-5580-Vol.5-Pt.2 11983611275 SKI-TR-91-17 
DE93768268 ETDE/JP-mf—93768268 TIS3005888 NUREG-—1366 7193611276 SKI-TR-91-19 
DE93768287 ETDE/JP-mf-93768287 TI93005900 NUREG/CR-5791 7193611277 SKI-TR-91-20 
DE93768309 ETDE/JP-mf—93768309 TI93005984 NUREG/CR-5873 TI93611278 YJT-89-10 
DE93768331 ETDE/JP-mf-93768331 TI93006027 OCDO~-93006027 7193611306 GSCAN-P-89-2 
DE93768332 ETDE/JP-mf-93768332 Tis3006029 OCDO-93006029 7193611307 GSCAN-P-90-2 
DE93768422 ETDE/JP-mf-93768422 TI93006031 OCDO-93006031 7193611321 GSCAN-P-91-15 
DE93768429 NEDO-OS-9105 TI93006529 GRI93006529 TI93611322 IAEA-TECDOC-671 
DE93768438 ETDE/JP-mf-93768438 TI93006540 NUREG/CR-6007 T193611341 INFO—0409 
DE93768440 ETDE/JP-mf-93768440 TI93006542 NUREG/CR-5953 TI938611350 YJT-89-14 
DE93768445 ETDE/JP-mf-93768445 TIS8006543 NUREG/CR-5977 7193611351 YJT-89-16 
DE93768452 ETDE/JP-mf—93768452 TI93006654 NUREG/CR-5755 7193611352 YJT-89-17 
DE93768456 ETDE/JP-mf—93768456 TIS93006917 NUREG/CR-5863 TI93611353 YJT-92-15 
DE93768462 ETDE/JP-mf-93768462 TI93007056 NUREG/CR-5783 7193611357 GTK-YST-74 
DE93768469 NEDO-P-9108 TI93007057 NUREG/CR-5844 TI93611358 LUTVDG-TVTG—1006 
DE93768470 NEDO-P-9110 TI93007080 NUREG/CR-5973 TI93611360 INIS-mf-—13383 
DE93768471 NEDO-P-9117 TI9S3007291 NUREG—0540-Vol.14-No.11 TIS93611361 STUK-A-90 
DE93768472 NEDO-P-9121 TI93610547 FRNC-TH-3722 7193611373 GTK-YST-77 
DE93768473 NEDO-P-9123 TIS93610548 GSCAN-P-91-2 7193611374 INFO-0392 
DE93768474 NEDO-P-9124 TI93610549 INIS-BR-3077 7193611375 YJT-92-16 
DE93768475 NEDO-P-9125 TIS3610550 INIS-BR-3080 7193611376 MRL-90-054(TR) 
TI93002843 NUREG/CR-5890 Ti93610551 INIS-BR-3095 TI93611377 MRL-90-099(TR) 
TI93003048 NUREG/CR-5881 TIS8610552 JINR-R-14-91-516 7193611378 RISO-R-623 
TI93003259 NUREG—0383-Vol.3-Rev.12 TIS3610655 AECS-PR/RSS—40 TI938611388 CFFTP-G-9117 
Tis3003639 NUREG/CR-5879 TI93610686 CEA-CONF—11068 TI93611405 IRF-208 
TI93004057 NUREG/CR-5899 TIS3610695 CNIC—00588 7193611417 SVF-391(V.2.) 
7193004147 NUREG/CR-5848 TIS3610697 UM-P-92/22 7193611419 CNIC—00501 
TI93004215 CR-B-93-1 TIS3610763 JINR-E-18-91-549 71938611420 CNIC—00531 
TI93004308 NUREG—1460 Ti93610777  KFKI-1991-34/J,K 7193611421 CNIC—00551 
TI93004506 FASAC-TAR-93004506 TI98610780 CNIC—00533 7193611484 INIS-BR-3100 
TI93004566 NYSERDA-92-9 T1I93610781 = INIS-mf-13401 TI93611485 INIS-BR-3101 
7193004571 OCDO-93004571 TI93610782 INIS-mf-—13402 7193611491 CNIC—00502 
TI93004573 OCDO~-93004573 TI93610799 CNIC—00507 TI93611496 INFO-0358 
TI93004575 OCDO-93004575 TIS38610800 CNIC—00547 TI93611532 CNIC—00557 
TI93004576 OCDO~S3004576 TI93610801 CNIC—00550 TI93611533 INFO-0376 | 
TI93004577 OCDO-933004577 TI93610853 AECL—10667 TI93611617 AECS-A/RRE-5 
TI93004578 OCDO-93004578 TI93610854 INIS-BR-3078 TI93611618 CNIC—00476 | 
Ti93004663 NUREG/CR-5772-Vol.2 TI93610855 INIS-BR-3110 TI93611619 CNIC—00526 
TI93004664 NUREG/CR-5772-Vol.3 TI93610856 INIS-mf-13398 TI93611620 CNIC—00532 
TI93004734 NUREG—0040-Vol.16-No.3 TIS3610893 INIS-GB—463 71938611621 CNIC—00553 
7193004753 NUREG-—1367 TIS3610895 CNIC—00570 TI93611638 INIS-BR-3102 
TIS3004790 NUREG/CR-4744-Vol.6-No.2 TI93610898 CEA-CONF-11074 TI93611650 AECL-10635 
TI93004902 NUREG/CR-5916 TI93610899 CEA-CONF-11077 TI93611651 INIS-mf-13431 
TI93005067 NUREG—0750-Cum.index-3 TIS3610900 CNIC—00508 TI93611695 CNIC—00589 
TI93005138 DOE/RW-0333P TI93610901 CNIC—00510 TI93611698 SCPRI-RM—1-1992 
TI93005391 CONF-920122-7 TIS3610902 CNIC—00583 TI93611699 SCPRI-RM-2-1992 
TI93005392 CONF-911133-14 TI93610903 IAEA-TECDOC-673 TI93611700 SCPRI-RM-6-1992 
TIS3005394 CONF-9205294-3 TI93610916 INIS-BR-2997 TI93611709 INIS-mf—13404 
TI93005397 CONF-9201124-1 TIS8610830 CNIC—00579 7193611710 SKI-TR-92-18 
TI93005401 CONF-920358—1 TI93610931 INIS-SU-326/A Ti93611712 NKS~—92-2 
TI93005403 CONF-921152-9 TI93610972 CEA-CONF—-11082 7193611715 CAN/CSA-N288.2-M91 
TI93005404 CONF-920994—1 T193610973 CNIC—00392 7193611717 EHD-TR-—151 
TI93005405 CONF-921152-8 Ti93610974 iC~92/327 TI93611718 INFO-0362 
TIS3005406 CONF-921152-6 TiS3610992 CEA-CONF—-11086 Ti93611719 INIS-BR-3097 
TI93005407 CONF-921152-7 TIS3610993 {IC—92/271 7193611740 RISO-HOT-DECOM-P-4 
TI93005409 CONF-921152-11 TI93611014 CFFTP-G-9045 7193611741 RISO-R-641 
TI93005410 CONF-9205293-1 TI93611025 CEA-CONF-11085 7193611759 CFFTP-G-9098 
TI93005411 CONF-9205294~—2 7193611026 CFFTP-G-9051 TI93611760 FRNC-TH-3724 
TI93005412 CONF-9205294-1 TI93611060 CNIC—00486 7193611761 lIAEA-R-6012-F 
7193005413 CONF-9205292-1 TI93611117 NEI-DK-970 TI938611762 INFO-0374 
TI93005415 CONF-920502-2 TI93611205 IAEA-TECDOC-—667(v.1) 7193611763 INIS-mf-13403 
TI93005544 NUREG-—0540-Vol.14-No.10 T193611231 IC—92/305 7193611764 JINR-R-16-91-459 
TIS3005600 ER-BC~—93-01 TI93611242 CEA-CONF—-10809(Rev.) TI93611765 KFKI-1991-41/K 
TI93005664 NUREG/CR-5853 TI93611243 CEA-R-5602 TI93611766 NEI-DK-997 
TI93005716 NUREG/CR-5948 T1I938611244 CEA-CONF-11083 TI93611767 STUK-A-87 
TI93005844 NUREG/CR-5789 TI93611245 CRN-92-42 71938611851 EDF-R-92-NI-V-0002 
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Order No. 


TI93611852 
TI93611853 
TI9S3611889 
TI93611953 
TI98611954 
TI93611955 
TI93611956 
TI93612004 
TI93612051 
TI93612064 
TI93612070 
7198612127 
7198612142 
TI93612143 
TI93612158 
TI93612159 
TI93612165 
7198612174 
7198612175 
7193612176 
7193612177 
TI93612205 
TI93612222 
7193612241 
TI93612250 
TI98612255 
TIS8612256 
TI93612267 
TIS8612268 
TI93612269 
TI93612270 
T1I98612271 
TI98612290 
T1I93612291 
TI93612299 
TIS3612300 
TI938612301 
TI93612302 
TI93612303 
TI93612304 
TI93612305 
T193612306 
7193612307 
TI93612308 
T193612327 
TI9S8612328 
TI93612329 
TIS3612330 
T1I93612343 
TI93612344 
TI93612345 
TI9S3612357 
TI93612358 
TI938612359 
TI93612360 
T193612361 
TI93612362 
TI93612363 
TI98612425 
TI193612426 
7198612427 
T193612428 
7193612447 
TIS8612448 
TI93612449 
TI93612450 
TI93612451 
TI93612452 
TI93612453 
TI9S3612454 
TI93612455 
TI93612456 


Report No. 


INIS-mf-13409 
INIS-mf-13410 
INIS-mf-13400 
CNIC-00554 
CNIC~00562 
CNIC-00568 
CNIC-00578 
SIS—1992:3 
INFO-0338-2F 
INIS-BR-3075 
CNIC-00500 
CNIC-00560 
CEA-CONF-11071 
INIS-SU-335 
\AEA-TECDOC-672 
RISO-HOT-DECOM-P-3 
INIS-mf-13411 
CEA-LNS-GT-92-07 
CNIC-00377 
CNIC-00592 
INIS-SU-334/A 
BARC—1992/E/008 
JINR-R-8-91-509 
LIU-TEK-LIC—1992-15 
JINR-E-3-91-413 
CEA-CONF-11078 
KFKI-1991-38/G 
CNIC-00521 
CNIC-00522 
|AE—4831-3 
INFO-0412 
KTM/E-B—120 
\AE-4941-11 
\AE—4965-15 
AECL-10227 
CNIC-00552 
CNIC-00558 
CNIC~00586 
CNIC-00590 
CNIC~00597 
\AEA-R-6050-F 
\AEA-TECDOC-668 
KFKI-1992-09/G 
NEI-DK-1024 
\AEA-TECDOC-667(v.3) 
IAEA-TECDOC-670 
INIS-mf-13421 
INIS-mf-13422 
|AE—~4924-4 
PS-128 
STUK-B-YTO-99 
CNIC~00417 
CNIC-00536 
CNIC-00556 
CNIC~00559 
\AEA-TECDOC-667(v.2) 
|AEA-TECDOC-669 
VTT-PUB-103 
CIR-83-14E 
CNIC-00573 
CNIC~00580 
SIS—1992:2 
AECL-10630 
CAN/CSA-N285.0-M91 
INFO-0313 
INFO-0320 
INFO-0351-2 
INFO-0366 
INFO-0397 
INFO-0407 
INIS-mf-13413 
INIS-mf-13415 


Order No. 


T1938612457 
T1938612477 
T1938612502 
T193612503 
T193612504 
T1938612519 
T193612523 
TI938612524 
T193612543 
T193612545 
7193612578 
T193612579 
T193612580 
TI93612606 
T193612607 
T193612608 
TI93612609 
T198612610 
T193612611 

TI93612612 
7193612613 
T193612636 
T193612637 
TI938612638 
TI93612639 
TI93612640 
TI93612641 

T193612674 
T193612675 
T1I938612676 
7193612677 
T198612708 
T193612712 
T198612713 
7198612715 
T1938612716 
T198612717 
7193612718 
7193612743 
T193612744 
TI98612745 
TI93612746 
7193612747 
T1I93612749 
T193612750 
TI93612751 

T1I93612752 
T193612753 
TI93612754 
T198612755 
T193612756 
7193612757 
TI93612758 
TI98612759 
TI93612760 
T1I93612761 

T1I93612762 
TI93612780 
71938612781 

T193612791 

T193612792 
T198612797 
T193612802 
T193612803 
T193612804 
Ti93612864 
TI93612865 
TI9S3612882 
T193612887 
TI93612888 
TI93612889 
TI93612890 


Report No. 


INIS-mf-13416 
CEA-CONF—10860 
AECL-10572 
EUR-14416 
NINR-E002-92 
CNIC-00584 
FTINT-33-89 
INIS-BR-3073 
CNIC-00538 
SIS—1992:7 
CNIC-00561 
JINR-E-15-91-504 
OUP-92-28 
CNIC-00571 
CRN-92-44 
JINR-E-1-91-484 
JINR-E-1-91-572 
JINR-E-10-91-507 
JINR-E-13-91-474 
JINR-E-13-91-486 
RAL-92-048 
CNIC-00519 
CNIC-00564 
INIS-BR-3072 
INIS-BR-3074 
INIS-BR-3079 
UM-P-92/21 
CEA-CONF—11072 
CNIC-00605 
CNIC-00606 
KFKI-1991-36/G 
CEA-CONF—11073 
NEI-FI-177 
SKI-TR-92-17 
CEA-CONF—11066 
CEA-CONF-11067 
CEA-CONF—11075 
CNIC-00581 
AECL-10397 
AECL-10477 
DOE-HMIP-RR~92.005 
DOE-HMIP-RR-92.036 
DOE-HMIP-RR-92.064 
INFO-0383 
INFO-0403 
INIS-XN—422 
INIS-XN-423 
INIS-XN—-425 
NSS/R-168 
SKI-TR-91-16 
SKI-TR-91-21 
SKI-TR-91-27 
SKI-TR-91-8 
YJT-89-15 
YJT-89-18 
YJT-92-13 
YJT-92-14 
IAEA-TECDOC-666 
PSH127 
CNIC-00491 
EP-89-3 
FRNC-TH-3723 
INIS-mft-13418 
INIS-mf-13419 
INIS-mf-13420 
EDF-R-92-NI-O-0002 
EDF-R-92-NI-O-0003 
CNEN-NE-5.01(E) 
AECL-10617 
CNIC-00495 
INIS-mf-13408 
INIS-XN-395 


Order No. 


TI93612893 
7193612897 
T193612898 
TI93612903 
T193612904 
TIS3612905 
7193612913 
7193612914 
TI93612915 
TI93612916 
7198612917 
TI93612918 
TI98612919 
TI93612939 
TI93612940 
T1I93612943 
7193612944 
TI93612945 
TI98612946 
TI93612947 
TI93612949 
TI93612950 
TI93612951 

TI93612966 
7193612967 
Ti93612968 
TI93612969 
T1I93612970 
7193612971 

TI93612973 
TI938612974 
TI93612975 
T1I93612976 
T193612977 
TI93612978 
TI93612979 
TI93612980 
TI93612981 

TI93613000 
T193613001 

TI93613017 
TI93613018 
T1I93613019 
TI93613020 
7193613021 

TI93613022 
T193613023 
TI93613024 
TI93613025 
TI93613026 
TI93613027 
TI93613028 
TI93613029 
T193613030 
TI93613031 

T1I93613032 
T193613038 
TI93613046 
T1938613047 
TI93613048 
Ti93613049 
TI93613050 
Ti93613051 
TI93613052 
TI93613053 
TI93613054 
TI93613055 
TI93613056 
TI93613092 
TI93613093 
TI93613094 
T1I93613095 


7193613095 


Report No. 


INIS-mf—13382 
CNIC—00405 
CNIC—-00494 
JINR-E-1 1-91-487 
JINR-R-10-91-483 
JINR-R-11-91-357 
CEA-N-—2683 
CNIC—00390 
CNIC—00599 
IC—92/295 
INIS-BR-3085 
JINR-R-10-91 -308 
LUTFD2-TFRT—1036 
AECL-5010 
IAEA-TECDOC-662 
INIS-GB—467 
INIS-mf—13385 
INIS-mf-13405 
INIS-XN-—426 
NEI-NO-295 
NKS—90-2(rev.) 


NKS—90-2(rev.)(app.) 


RISO-R-624 
1C—92/227 
IC—92/228 
IC—92/265 
IC—92/266 
IC—-92/298 
IC—92/304 
YaF—90-108 
JINR-E-2-92-20 
JINR-E-4-91-379 
JINR-E-4-91-418 
JINR-E-4-91-467 
JINR-E-5-91 -~466 
JINR-R-2-91-416 
KFKI-1992-10/A+B 
LAMP-—92/1 
CEA-CONF—11069 
FTINT-34-89 
IC—92/233 
IC—92/258 
IC—92/260 
IC—92/262 
IC—92/263 
IC—92/264 
IC—92/269 
IC—92/270 
IC—92/275 
IC—92/280 
IC—92/281 
IC—92/297 
IC—92/307 
IC—92/308 
IC—92/322 
JINR-E-4-91 -425 
INIS-mf-13428 
IC—92/182 
IC—92/183 
IC—92/189 
IC—92/292 
IC—92/302 
IC—92/330 
JINR-E-2-91 -497 
JINR-E-2-91-506 
JINR-E-4-91 -500 
KFKI-1991-42/A 
KFKI-1991-42/B 
IC—92/279 
IFT-P-016/92 
INP-MSU—92-13-262 
INP-MSU—92-14-263 
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TI983613096 


Order No. 


Ti93613096 
T1I938613097 
TI93613098 
TIS8613099 
7193613111 

T1938613118 
7193613119 
TI93613120 
7193613121 

7193613128 
TI93613149 
T193613150 
7193613162 
T193613170 
7193613171 

7193613172 
7193613183 
TI93613184 

71938613185 
7193613186 
7193613187 
T1IS38613207 
T193613219 
TI93613244 

T193613251 

T1938613256 
7193613279 
T193613280 
7193613281 

T193613282 
7193613312 
T193613334 
T193613335 
7193613351 

TI93613364 
T193613382 
T193613420 
T193613421 

TI93613422 
TI938613423 
TI93613424 
TI9S3613432 
T1I93613433 
T1I98613434 
TI98613495 
T193613496 
TI93613508 
7193613518 
Ti93613519 
TIS3613520 
T193613521 

TIS3613529 
T193613535 
TI93613538 
TI93613539 
7193613540 
TIS3613550 
TI93613551 

TI98613552 
TI93613553 
TI93613642 
7193613643 
TI93613644 
TI93613645 
TI93613654 
T193613661 

TI938613669 
T1I93613670 
TI93613683 
TI93613684 
T1I93613685 
TI93613686 


Report No 


INP-MSU-92-15-264 
JINR-E-4-91-501 
KFT--90-6 
OUP-92-36 
IC—92/326 
IC—92/272 
IC—92/301 
IC—92/328 
RAL—92-058 
FTINT—6-90 
IC—92/316 
INIS-SU-330 
IC—92/273 
INIS-SU-331 
INIS-SU-332 
INIS-SU-337 
JINR-E-2-91 -356 
JINR-E-2-91-375 
JINR-E-2-91-442 
KFKI-—1991-37/A 
OUP-92-29 
OUP-92-13 
KFKI-—1992-02/A 
JINR-R-3-91-521 
CEA-LNS-Ph-92-21 
RAL-92-053 
lYaF—90-137 
JINR-E-6-92-17 
OUP-92-23 
OUP-92-30 
OUP-92-32 
JINR-R-6-91-568 
KFKI—1992-11/A 
CNIC—00566 
JINR-E-1-91-332 
JINR-R-1-92-13 
CEA-LNS-Ph-92-22 
IC—92/225 
JINR-E—1-91-307 
JINR-R-1-91-394 
OUP-92-34 
GANIL-T-92-01 
IC—-92/224 
JINR-E-1-91-323 
JINR-E-—1-91-386 
JINR-E—1-91-404 
CNIC—00524 
UM-P-92/57 
CEA-CONF—10844 
IEN-24/91 
JINR-R-3-91-415 
JINR-14-91-388 
IC—92/278 
IC—92/318 
IC—92/320 
IC—92/321 
IC—92/221 
IC—92/222 
IC—92/223 
IC—92/261 
IC—92/310 
IC—92/313 
IC—92/314 
JINR-E-4-91-370 
CNIC—00582 
EUR-CEA-FC—1454 
EUR-CEA-FC—1459 
IPPCZ-318 
CFFTP-G-8923 
CFFTP-G-9041 
CNIC—00569 
EUR-CEA-FC—1463 
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Order No. 


T193613687 
T193613688 
T193613700 
7193613701 

TI93613702 
71938613703 
7193613719 
7193613720 
7193613721 

71938613722 
7193613723 
7193613724 
7193613725 
TI93613726 
7193613779 
T1I93613780 
7193613781 

71938613782 
T193613784 
7193613785 
T193613786 
T193613789 
7193613794 
T193613795 
7193613797 
7193613798 
T1I93613799 
T193613803 
T1I93613804 
T193613805 
TI93613806 
T193613807 
TI93613808 
T1I93613810 
7193613811 

7193613812 
TI93613813 
TI93613816 
7193613817 
7193613818 
TI93613819 
TI93613820 
TI93613824 
T193613825 
T193613826 
T193613827 
TI93613828 
T1I93613909 
T193613910 
T193613911 

T193613913 
TI93613914 
T193613979 
TI93613980 
T193613981 

T193613982 
T193613986 
T193613987 
T1I93613988 
Ti938614017 
7193614153 
Ti93614160 
7193614177 
T193614209 
7193614210 
7193614211 

7193614215 
7193614217 
7193614218 
T193614222 
T193614226 
7193614233 


Report No. 


IC-92/274 
LRP-460/92 
CNIC-00576 
IPPCZ-316 
IPPCZ-320 
LRP-463/92 
CNIC-00513 
CNIC~00577 
EUR-CEA-FC-1460 
EUR-CEA-FC-1465 
IC-92/290 
IPPCZ-317 
IPPCZ-319 
LRP-459/92 
LRP-—441/91 
LRP-458/92 
LRP-466/92 
LRP-467/92 
INIS-mf-13417 
INIS-mf-13427 
INIS-SU-336 
CNIC-00375 
CFFTP-G-91105(V.1) 
CFFTP-G-91105(V.2) 
CFFTP-G-9040 
CFFTP-G-9042 
CFFTP-G-9043 
CEA-CONF-11080 
CFFTP-G-90102 
CFFTP-G-90103 
CFFTP-G-9015 
CFFTP-G-9061 
CFFTP-G-9251 
CEA-CONF-11070 
CFFTP-G-9021 
CFFTP-G-9039 
CFFTP-G-9248 
IC~92/234 
IC-92/300 
ic-92/311 
IC-92/329 
IC-92/334 
CNIC-00567 
FTINT-1-89 
FTINT-26-89 
FTINT-27-89 
IC-92/303 
CNIC-00511 
IC-92/282 
IC-92/283 
INIS-SU-833/A 
JINR-E-4-91-303 
FTINT-37-89 
FTINT-39-89 
IC-92/294 
CNIC-00326 
CEA-CONF-11084 
iC-92/277 
IC-92/309 
IC~-92/276 
SER/CDM-LA-31 
CDM/LSO-LA-55 
CFFTP-G-9057 
NERI-TR-52 
CANMET-SP-91-2E 
INFO-0373 
STUK-B-VALO-71 
SA-PUB-9/89-Vol.1 
CFFTP-G-9189 
INIS-BR-3081 
INIS-BR-3098 
INIS-mf-13432 


Order No. 


TI93614235 
TI93614241 
TI93614297 
T193614298 
TI93614303 
TI93614304 
TI93614305 
T193614307 
7193614374 
T193614375 
TI938614402 
TI93614403 
TI93614414 
TI938614472 
T193614476 
TI93614525 
T1I98614526 
TI98614529 
TI93614530 
TI93614536 
TI93614549 
TI93614564 
TI9S3614565 
T1938614576 
TIS8614759 
T1I98614769 
TI93614853 
TI93614854 
7193614872 
7193614877 
TI9S8614923 
T193614948 
TI93614958 
TI93614959 
TI9S3614963 
TI93614975 
T193614976 
TI93614977 
T1I93615065 
TI93615068 
TI93615069 
TI93615101 
T193615307 
T193615328 
TI93615329 
T1I93615356 
TI93615368 
TI93615429 
TI93615442 
TI93615476 
T1938615478 
T193615489 
7193615517 
T1938615518 
TI93615519 
7193615557 
TI93615578 
TI93615579 
TI93615613 
TI93615614 
TI93615632 
TI93615651 
TI93615803 
TI936159114 
TI93615942 
TI93615956 
Ti93615987 
TI93616000 
TI93616008 
TI93616009 
TI93616057 
TI93616102 


Report No. 


INIS-BR-3093 
BP-181E 
NINR-E001-92 
CEA-CONF-11079 
INIS-mf—13424 
INIS-mf-13425 
INIS-mf—13426 
CEA-LNS-GT-ME-92-04 
CEA-CONF—10851 
ORGREZ-553196/71 
INIS-mf—13412 
INIS-mf-—13414 
AECL-10223 
CNIC—00591 
INPE-5405 
INIS-SU-370/A 
WIS-PH-92-55 
INIS-mf-13429 
WIS-PH-92-48 
KFKI-—1992-07/A 
INIS-BR-3094 
EUR-CEA-FC—1457 
INIS-SU-353/A 
INIS-mf-13423 
INIS-mf-13393 
OEFZS-—4650 
GTK-YST-78 
INIS-GB—468 
IG—92/01 
DOE-HMIP-RR-92.049 
INIS-BR-3099 
OEFZS-—4632 
INIS-mf-13443 
INIS-mf-13444 
INIS-mf-13446 
OEFZS-4633 
CP-91-004 
SCPRI-RM-7-1992 
WP-90-51 
WP-90-01 
WP-90-52 
NEI-NO-292 
OEFZS-4622 
CEAC-R-6-92 
CEAC-R-7-92 
CEAC-R-8-92 
OEFZS-—4644 
DOE-HMIP-RR-92.062 
AERE-R-13131 
RR-90-1 
OEFZS-4641 
WP-92-12 
RR-92-2 

CP--92-3 
INIS-mf—13433 
UWThPh-1992-20 
UWThPh-1992-45 
UWThPh-1992-46 
UWThPh-1991-63 
UWThPh—1992-16 
HEPHY-PUB-569/92 
UWThPh—1992-43 
OEFZS—4648 
NEI-NO-298 
INIS-mf—13436 
JINR-R—14-91-502 
IC—92/341 
INCT—2108/V/C/A 
BARC—1992/E/013 
IC—92/337 

R224 
CDM/LA-31 





Order No. 


T193616188 
TI93616212 
TI93616213 
TIS3616344 
TI93616429 
TI93616534 
TI93616540 
TI93616546 
TI93616547 
T193616548 
TIS93616549 
TI93616552 
T193616553 
TIS938616559 
TI98616560 
TIS8616571 

TIS3616633 
TI98616642 
TI93616643 
TIS9S3616644 
TIS3616645 
TI93616646 
T1I93616647 
TIS3616648 
TI93616654 
TIS8616655 
TIS3616656 
Ti98616657 
TI98616661 

TI93616662 
TIS3616663 
TI93616664 
TIS3616665 
TI93616671 

TI93616672 
TIS3616686 
T193616700 
TI93616701 

TI93616760 
TI93616792 
TI93616797 
TIS3616800 
T193616801 
TI93616804 
Ti93616815 
TI98616816 
T198616817 
TI93616818 
T193616819 
TI93616820 
T193616821 

TI93616822 
TI93616824 
TiI93616828 
TI93616829 
TI93616836 
TI93616837 
Ti93616838 
TI93616839 
T193616840 
Ti93616841 

TI93616842 
T193616843 
Ti93616844 
TI93616845 
TI93616846 
T193616847 
TI93616848 
TI93616849 
T1I93616850 
TI93616851 
TI93616852 


Report No. 


IC—92/344 
IC—92/356 
IC—92/357 
INIS-mf-13406 
|IAEA-TECDOC-674 
JINR-R-6-91-557 
JINR-R-9-91-555 
JINR-R-9-91-479 
JINR-R-9-91-480 
JINR-9-91-461 
JINR-9-91-535 
JINR-R—13-91-556 
JINR-R-8-91-510 
JINR-E—14-91-542 
JINR-R-9-91-558 
JINR-E-3-91-414 
LIYaF—1704 
BARC—1992/E/010 
JINR-E-13-91-523 
JINR-E-13-91-524 
JINR-R-14-91-529 
JINR-R-2-91-505 
JINR-R-7-91-565 
JINR—13-91-274 
JINR-E—1-91-390 
JINR-E—10-91-374 
JINR-E—10-91-567 
JINR-R—-1-91-264 
JINR-R—-10-91-311 
JINR-R—13-91-280 
JINR-R-13-91-343 
JINR-R—-13-91-380 
JINR-R-13-92-18 
WIS-PH-92-64 
WIS-PH-92-83 
JINR—13-91-279 
DOE-HMIP-RR-92.052 
ECN-C-—90-022 
INIS-GB-452 
INIS-GB—462 
INIS-mf-13437 
JINR-R-10-91-482 
JINR-R-10-92-1 
JINR-R—-11-91-363 
IC—92/306 
IC—92/333 
IC—92/339 
IC—92/343 
IC—92/351 
IC—92/363 
IC-92/392 
IC—92/400 
WIS-PH-92-74 
IAE—4693-2 
JINR-E-8-91-369 


CEA-SPhT-RA-1990-1992 


IC—92/325 
IC—92/340 
IC—92/350 
LAMP-92/2 
RAL-92-018 
IHEP-OTF—-92-5 
IC—92/336 
IC—92/345 
IC—92/346 
IC—92/354 
IC—92/355 
IC—92/372 
IC—92/396 
JINR-E-2-91-464 
JINR-E-2-91-566 
JINR-E-2-92-19 


Order No. 


TI93616857 
TI93616858 
TIS3616859 
TI938616861 

TIS8616862 
TI93616863 
T1I93616864 
TI93616865 
TI93616866 
TI93616867 
TI93616868 
TI93616869 
TI93616871 

TI93616872 
TI93616873 
TI93616876 
T1I93616878 
T1I93616879 
TI9S3616880 
TI93616883 
TIS3616884 
TI93616886 
TI93616887 
TI93616889 
TI93616890 
TI93616891 

TI93616893 
TI93616894 
TI93616895 
TI93616909 
TI98616915 
TI93616923 
TI93616931 

TIS38616939 
TI93616946 
TIS8616958 
TI93616975 
TI93616991 
TI93616992 
TI93616993 
TIS3616999 
TI93617000 
T193617001 

TI93617003 
T193617004 
TI93617005 
TI9S3617006 
Ti93617007 
TI93617022 
T1I93617023 
TI938617024 
TI93617026 
T1I93617036 
T193617047 
TI93617048 
TI93617049 
T1I938617051 

TI93617052 
TIS3617053 
T1I93617054 
TI93617127 
TI98617129 
7193617130 
7193617131 

T193617134 
7193617135 
T1I93617136 
7193617137 
7193617138 
T1I93617139 
7193617140 
7193617144 


Report No. 


INP-MSU-—92-1 2-261 
JINR-E-2-91 -536 
WIS-PH-92-75 
IC—92/288 
IC—92/289 
IC—92/338 
IC—92/368 
JINR-E-4-91-574 
WIS-PH-92-73 
IFVE-OTF—-91-171 
IHEP-OTF-92-31 
INP-MSU-91-42-236 
IC—92/200 
IC—92/201 
IC—92/312 
IC—92/369 
IFVE-ONF-92-1 
INP-MSU-—91-45-249 
JINR-E-2-92-6 
IC—92/342 
IC—92/382 
IFVE-OTF—-92-23 
JINR-E-4-92-9 
JINR-E-2-92-16 
IFVE-OEF—92-16 
JINR-E-2-91-531 
JINR-E-1-91-376 
JINR-E-2-91-546 
IFVE-ONF-91-191 
INP-MSU—91-41-245 
FE-2218 
FE-2099 
NIlYaF-MGU-—92-1-250 
JINR-R-4-91-561 
JINR-R-1-91-528 
IC—92/255 
IC—92/254 
IC—92/365 
INP-MSU-91-40-244 
JINR-E-1-91-490 
FEL-2220 
IC—92/335 
IC—92/349 
FEF-2026 
IC—92/383 
LAMP--92/3 
LAMP-92/4 
IC—92/348 
IAE-4980-9 
JINR-R—13-91-508 
LIYaF-1682 
JET-R-92-08 
INT—246/PS 
IC—92/299 
IC—92/367 
NRCN-533 
IC—92/287 
IC—92/366 
JINR-E-14-91-519 
JINR-R-3-91-450 
IC—92/376 
IC—92/377 
IC—92/378 
IC—92/380 
IC—92/358 
IC—92/360 
IC—92/361 
IC—92/362 
IC—92/373 
IC—92/375 
JINR-E-17-91-438 
JINR-R-14-91-144 


Order No. 


TI93617169 
7198617171 
7198617173 
71938617174 
71938617178 
7193617180 
7193617196 
TI93617200 
T193617201 
TI93617202 
T198617206 
T198617211 
T198617212 
7198617213 
T198617239 
7198617242 
TI938617245 
7193617247 
TI98617255 
7198617257 
T1I93617258 
T1I93617259 
7198617261 
T198617270 
TI93617296 


7193617319 
7198617327 
TI98617336 
T193617349 
T198617350 
TI93617353 
T193617358 
TI98617359 
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